C-type carbonate platforms

C-type platforms are dominated by a w
carbonate factory in which precipitation

occurs mostly under the control of :
heterotrophic organisms.

The typical skeletal association includes
foraminifers, red algae and molluscs (+/-
echinoderms and bryozoans): foramol
and its subtypes.
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In the sea of Alghero (Sardinia) a C-type carbonate platform is
forming . The dark patches in the sea are seagrass meadows.
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C-type carbonate platforms

C-type platforms can be
found at all latitudes. Many
are concentrated on the
westerside of continental
masses. This testifies that
teperature is not a limiting
factor for the organisms that
produce carbonate of these
carbonate bodies.
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Global distribution of carbonate
platforms dominated by heterozoan
associations.

James in James and Clarke, 1997
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C-type carbonate platforms

Calcyfiying organisms of C-type platforms include
many heterotrphs, but autotrophs are also
represented (e.g. coralline algae).

Carbonate production can occur at higher depths than
the T-factory, but cannot achieve the peaks of this
latter.

Although the carbonate factory is active below the
photic zone, light penetration can still be important for
some calcifiers (e.g. coralline algae) or for the
substrate on which heterotrophs live (e.g. posidonia
meadows)
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C-type carbonate platforms
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Euphotic means classic
photosynthesis (with green pigments) is
possible;

Oligophotic means photosynthesis is
only possible for red-pigment organisms;

Dysphotic means there is light, but not
enough for photosynthesis;

Aphotic means there is practically no
light.

Distribution of principal Cenozoic photosynthesizing carbonate producers, in
function of light penetration and water depth. Curved lines are light
penetration lines that identify how much light is able to penetrate up to a
certain depth. Modified from Pomar et al., 2014
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C-type carbonate platforms
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Adapted from James (1997)

Rates of carbonate accumulation for Quaternary T-type platform and C-type platforms.
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C-type carbonate platforms

Alternative classification of skeletal associations (James, 1997)

0 Photozoans = association of photosynthesizing organisms
Zooxanthellate corals, green algae, rudists, fusulinids, archaeociatids...
0 Heterozoans = light-independent associations

Molluscs, red algae*, bryozoa, echinoderms, benthic foraminifers.

) Red algae are mostly associated to heterozoans and need less light than green algae.

James, 1997

HETEROZOAN
ASSOCIATION

Molechfor Rhodalgal
Facies Facies

Bryomol Foramol
Facies Facies

Bryonoderm
Facies

PHOTOZOAN
ASSOCIATION

Chloralgal Coralgal
Facies Facies

Oopeloid Rudist
Facies Facies

Fusilinalgal
Facies
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C-type carbonate platforms 7 depositional profile

C-type platforms do not develop high-relief geometries because early cementation
IS absent or scarce. They instead form ramps .

Carbonate ramps are carbonate platforms which have a very low-gradient
depositional slope (commonly less than 0.1A from a shallow-water shoreline or

lagoon to a basin floor

Burchette and Wright, 1992 Constant wave
agilation of sea
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C-type carbonate platforms 7 depositional profile

Ramp divisions are dictated by wave energy, the same way a siliciclastic shore are

It threfore useful to recall some terms that are relative to the degree of influence of
waves in the water column.

0 Fair weather wave base (FWWB):
maximum depth reached by normal wave
motion (with fair weather)

0 Storm wave base (SWB): maximum
depth reached by wave motion during
storms

http://en.wikipedia.org/wiki/File:Wave _motion-
118n-mod.svg (modified)
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C-type carbonate platforms 7 depositional profile

The follwing environments can be identified in a carbonate ramp. The
corresponding environment in siliciclastic systems is also reported

& Inner ramp (above FWWB) Y Shoreface + beach
6 Mid Ramp (between SWB and FWWB) Y Of fshore
&  Outer ramp (below SWB) Y Of fshore

From Burchette and Wright, 1992

N.B. the inner ramp is
rarely preserved in the
geologic record
because it is easily
eroded

10°5-100°s km——————=

trans.i
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C-type carbonate platforms

Since C-type platforms are
diffused at all latitudes and
carbonate production has a wide
depth range, assocations of
calcifying organisms can vary
significantly. Variabllity is strong
also within a single platform
because of the influence of
environmental factors such as
hydrodynamic regime, availability
of light and nutrients etc. All these
factors exert an influence also on
the geometry of the depositional
profile.

From James and Jones, 2015
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C-type carbonate platforms i inner ramp

0 Typical of inner ramps in Cenozoic temperate C-platform
are Posidonia meadows. t
|

A flower of Posidonia \ B ¥

0 Euphotic zone, but calcyfying organisms are oligophotic oceanica. From [\ &
and thrive in the shade under the leaves https://www.biologia i

marina.org/posidonia |
-fiori/ |

0 Seagrasses degrade and disappear from the fossil
record. TR A

Posidonia (Seagrass) meadow of
the Mediterranean. The white color
Is because of encrusting carbonates
as algae and foraminifera.
http://en.wikipedia.org/wiki/File:Posi
donia_2_Alberto_Romeo.jpg

A seaball is produced by the
degradation of Posidonia fibers
and their reworking by waves.
Image by Ezu (Wikimedia).
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C-type carbonate platforms 7 seagrass meadows
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C-type carbonate platforms i seagrass meadows

0 Seagrass leaves, stems and roots are
encrusted by diverse carbonate-producing
biota. Derived sediment is sand-sized.

0 Mediterranean seagrass meadows are
dense: |l ight doesnot
skeletal grains are aphotic or oligophotic.

O  skeletal association: foralgal

Typical skeletal grains of the Mediterranean Posidonia oceanica |
meadows. (a, b) red algae; (c) bryozoans, many encrusting; (d)
echinoderms; (e) bivalves; (f) gastropods; (g) foraminifers (the
red branching ones are Miniacina); (h) serpulids, i.e., anellid
worm tubes. From Gaglianone et al., 2017.




C-type carbonate platforms 7 seagrass meadows

0 Encrusting forams, bryozoans
and red algae

Encrusting foraminifer Encrusting red alga (from
(Gypsina sp.), from Pomar et al., 2014)
Tommasetti et al. (2016)

Encrusting foraminifers from the Barthonian of the Lessini shelf: Solenomeris
sp. (left) and cf. Gypsina (right). Ph:: A. Ciampalini. Det.: C. Papazzoni.

PRI e RN, T
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C-type carbonate platforms 7 seagrass meadows

In summary, the following elements may allow identifying sedimentation in seagrass
meadows

0 Sand-sized carbonate sediment
preserved in the inner ramp. Fine
sediment not abundant, but present

0 Little or none skeletal grains of
euphotic organisms

0 Foralgal skeletal association
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C-type carbonate platforms i middle ramp

Middle ramp in many recent and Cenozoic carbonate ramps is characterized by a
carbonate production peak in the oligophotic zone (+/- 50 m water depth).

This produces a «bulge» in the depositional profile that results in a

distally steepened ramp geometry. One common facies of recent platforms at this
depth is maerl i -

Maerl on the shore (sediment). Branching grains are fragments of red algae.
Modified from https://commons.wikimedia.org/wiki/File:Close-
up,_Coral _beach, Isle_of Skye.jpg by user:Colin, Wikimedia.
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C-type carbonate platforms i middle ramp

The maerl facies, live

Maerl, living branching red algae underwater. The red-purple color is due to a specific
pigment related to photosynthesis. In the middle of the picture, a giant scallop (edible
mollusk, see above). Image from www.savescottishseas.org.

The giant scallop (Pecten
maximus) Image by
User:Manfred Heyde,
Wikipedia.
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