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Biochemical Factory: agua rasa, plataforma epicontinental, temperatura e salinidade elevadas,
micrita, estromatolitos, evaporitos, bioclastos como componentes secundarios,
bindstone/mudstone, rampa homoclinal.

Photozan T-Factory: agua rasa, mar aberto, temperatura elevada, ecossistema oligotrofico, biota
fototrofica, corais, foraminiferos benténicos, bioclastos diversos como componentes secundarios,
framestone/bafflestone, recife.

Photo-C-Factory: mares restritos, subtropical/temperado, ecossistema oligo-mesotrdfico, algas
vermeII')a's, forammlferos bentonicos, sea-grass, bioclastos dlversps e corais como componentes
secundarios, grainstone/rudstone/packstone/wackstone, rampa ingreme.

Heterozoan C-Factory: mar aberto sob influéncia de ressurgéncia, ecossistema eutrdfico, biota
heterotrofica, bioclastos diversos como componentes secundarios,
grainstone/packstone/wackstone, coquinas, plataforma continental.
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Sistemas Barreira-Laguna carbonatica
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Modelo de fdcies — Plataforma com barreira
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Box 14.1. Standard Facies Zones (FE) of the modified Wilson mode] desenibing a rimmed carbonate platform,

FE1A Deep Sea

Setving: Below wave base and below the euphotic zone
in oceanic deep water, Water depth several hundreds to
several thousands of meters, Wide facies helt,

Sedimenis: Entire suite of deep-sea seduments includ-
ing pelagic clay, siliceous and carbonate ooze, hemipelagic
muds, wrbidites, Adjacent to platforms mixtures of pelagic
and platform-derived material (peri-platform oozes and
muds). Bedding highly variable, often thin-bedded, Rock
color: dark, reddish or light depending on differences in
oxidizing and reducing conditions,

Fioea: Predominantly plankvon, typical oceanic assem-
Plages, sometimes associated with autochthonous benthic
fossily. In peri-platform sediments up to 75% shallow-wa-
ter Benthos

Conpmon lishofacies: Pelagic mudstone and wackestone,
marls; allochihonows packsione, gramsions, breceia.

FZ 1B Cratonic deep-water basin

Sening: Below wave base, below the enphotic zome, Wa-
ter depth about 30 m to several 100s m. Wide facies bele.

Sedimenis: Similar o LA Hemipelagic musds very com-
maoe, Occasionally anhydrite, Semetimes common cherts,
Anoxic conditions fairly conunon (high organic content;
lack of hioturbation), Dark thin limestone beds and dark
shale beds, Lime mudstones, caleisilates. Rock color: dark
brown and black (due 1o orgamic matter} and reddish {due
1o show sedimentation ).

Biora: Predominantly nekion (e.g. ammonites) and
plankion (radiolarians, pelagic foraminifera, calpionellids,
coquinas of thin-shelled bivalves). Occasionally benthos
{abundunt sponge spicules).

Cogeimonr ferliafocies: Lime mudstone, wackestone,
pickstones. Marks. Anhydrine.

FZ£2 Deep shell

Searing: Below fair-weather wave base bat within the
reach of extreme slorm waves. Within or just below the
cuphonc zone. Forming plateaus between active platforms
and deeper basins. The plateaus are common|y established
om top of drowned platforms. Waer depth tens of meters
1o hundreds of meters, Nommal salinity, oxvgenated waters
with pood current circulation. Wide facies bel

Sediments; Mostly carbonate (highly fossiliferous lime-
stone) interbedded with marl beds. Skeletal wackestone
and whole fossil wackestone; some grainsione and co-
guimas. Matrix commonly pelmicrite, Some silica. Well
bioturbated. Well bedded. Bedding thin to medium, wavy
o nodular. Rock colar: gray, green, red and brown depend-
ing on variable oxidizing and reducing conditions,

Hiota: Diverse shelly fauna indicating normal marine
conditions. Infauna and epifauna. Minor plankton. Steno-
haline biota conspicuous (.. brachiopods, echinodemma).

Common lithofacies: Wackestone. Occasional grain-
stones, Marls and shales.

Toe-af-slope and slope
FZ3 Toe-of-slope apron (deep shelf margin)

Seiring: Below wave base and barely at oxypen level,
Moderately inclingd sea floor (over 1.5%) basinward of
steeper stopes. Water depths similar 1o FZ 2 and pechaps
200 1o 300 m., Marrow Tacies beli,

Sedimenrs Mostly pure fine-grained carbonates, in
soame places cherty, rare intercalations of errigenous mds,
Pelagic material admixed with fine-grained detmims moved
off from adjacent shallow shelves. Grain size highly vari-
able. Typical are well-defined graded beds or breccia lay-
ers {turbidites, debns-flow depogits) intercalated in fine-
grained background sediment. Rock color: dark e light.

Biota: Mostly redeposited shallow-water benthos; some
deep-water benthos and plankion.

Cimmion ithofacies: Lime mudstones; atlochinonous
packstones and grainstones. Shale partings.

FZ a4 Slope

Seming: Distinctly inclined sea floor (commanly 57 o
nearly vertical) seaward of platfonm margins, Very narmow
facies belt.

Sedinerts: Predominantly reworked platform material
and pelagic admixires. Highly vanable grain size. End
members ane gentle muddy slopes with much slumping.
and zandy or rubbly slopes with steep foresets. Rock colar:
dark to light,

Buota: Mostly redeposited shallow-water benthos, en-
crusting slope henthos and some desp-water benthos and
plankton. The facies mnay be very fossiliferous,

Cormmion lthofocies: Muodstone; allochthonous pack-
stome and grainstone; rudstons and floastone, Breccia,

U pper sfope reefs and platfarm-margin reefs

FZ 5 Platform-margin reefs

Serting. {ay Organically stabilized mud mounds on wp
per slope; (b ramps with knell reefs and sand shoals;
{c) wave-resistant barrier reefs rimming the platform (see
Sect. 16.1.2). Water depths penerally some meters but some
hundred meters for med mounds. Very narmow [acies bell,

Sediments: Almost pure carbonates of very variable
grain size. Massive limestones and dolomites, Masses or
patches of various tvpes of boundstones. Reef cavities filled
with internal sediment or carbonate cements: mualtiple gen-
eratbons of construction, encrustation, boring and destruc-
tion, Rock color: light,

Box 14.1. Definitions of Standard Facies Zones {continued).

Biota: Almost exclusively benthos. Colonies of frame-
builders, encrusters, and bafflers along with large volumes
of loose skeletal rubble and sand containing benthic mi-
crofossils (e.g. foraminifera, algae).

Commaon fithafacies; Framestone, bafflestone, bind-
sione, wackestone and floatstene, grainstone and rudstone.

Platform-edpe and platform sand shoals
FZ 6 Platform-margin sand shoals

Sening: Elongate shoals, tidal bars and beaches, some-
times with eolianite islands. Above fair-weather wave base
and within the euphotic zone, strongly influenced by tidal
currents. Very narrow facies belt.

Sedimenis: Clean calcareous, often rounded, coated and
well-sorted sands, occasionally with quartz. Sand grains
are skeletal grains, or ooids and peloids. Partly with well-
preserved cross-bedding, sometimes biomwrbated, Suscep-
tible to subaerial exposure. Rock color: light.

Biora: Wom and abraded biota from reefs and associ-
ated environments. Low-diversity infauna adjusted to mo-
ile substrate. Common biota are large bivalves and gas-
rropods and special types of foraminifera and dasvelads.

Common lithofacies: Grainstone, packstone.

Open-marine platform

FZ 7 Platform interior - normal marine (open maring)

Serring: Flar platform top within euphatic zone, nor-
mally above farr-weather wave base. Called lapoon when
protecied by sand shoals, islands or reefs of the platform
margin. Sufficiently connected with the open sea to main-
tain zalinity and wemperature close (o that of the adjacent
ocean. Maderate circulation. Water depths a few meters to
tens of meters, Wide facies belr

Sedimenr; Lime mud, muddy sand and clean sands, de-
pending o the geain size of local sediment production and
the efficiency of winnowing by waves and tidal currents,
Medium 1o coarse bedded. Locally patch reefs or organic
banks. Terrigenous sand and mud may be common in ai-
tached platforms, but are generally absent in detached plat-
forms such as oceanic atolls. Rock coloe light and dark.

Biora: Shallow-water benthos with algae, foraminifera,
and bivalves; pastropods, particulary common. Areas with
marine grasses and with paich reefs,

Common lithafacies; Lime mudstone, wackestone and
foatstone, packstone, grainsione.

Kestricted-marine platfarm
F£ & Platform interior - restricied

Setring: As for Facies Zone 7, but less well connected
with the open ocean. causing large variations in salinities
and temperatures. Within the euphotic zone, Typically
strongly differentiated ridal zones with freshwater, salt-
waler and hypersaline conditions as well as subaerially ex-
poscd areas. Shallow, cut-off ponds and lapoons with re-
stricted circulation and hypersaline water. Lagoons behind
barrier reefs, within atolls or behind coastal splits. Water
depths below one meter and a few meters to a few tens of
mieters, Wide facies belis,

Sedimenrs: Mostly lime mud and muddy sand; some
clean sand. Terrigenous influx common, Early diagenetic
cementation common, Limestones and dolomires. Rock
color: light.

Bioa: Shallow-water biota of reduced diversity, but
commaonly with high nember of individuals. Typical are
miliolid foraminifers, ostracods, gastropods, algae and cy-
anobacteria, Marine and freshwater vegetation.

Common lithafacies: Lime mudstone and dolomite
mudstone, wackestone, grainstone, bindstone. Sedimen-
tary breceia,

Arid near-coast evaporitic plaiforms
FZ %A Arid platform interior - evaporitic

Senting: As in Facies Zone 7 and £, yet with only epi-
zodic influx of normal marine waters and arid climate 20
that gypsum, anhydrite or halite may be deposited beside
carbonates. Supratidal. Sabkhas, salt marshes, salt ponds.
Wide facies belt.

Sediments: Caleareous or delomine mud or sands, with
nodular, wavy or coarse-crystalline gypsum or anhydrite.
Intercalations of red beds and terrigenous ealianites in land-
attached platforms. Rock color highly variable; light, yel-
low, brown, red,

Biora: Linle indigenous biota except cyanobacteria; os-
tracods, mollusks, brine shrimps adapted w0 high salinities.

Common lithafacies: Laminated lime and dolomitic
mudstones and hindstones allernating layers with layers
of gypsum or anhydrite.

Humiid mear-coast brackishk regions

FZ 9% Humid platform interior - brackish (humid)

Sesrimg : Poor conmection with the open sea as in FLZ9A
but with a humid climate so that water nunoff dilutes small
bodies of ponded seawater and marsh vegetation spreads
in the supratdal flats, Narmow fackes bl

Sedimenrs; Calearsous marine muds or sand with oc-
casional freshwater lime mud and peat layvers. Rock color:
gray, light, brown, dark,

Bigta: Shoalwater marine orgamsms washed i with
storms plus organisms adapted to brackish-warer and fresh-
water (ostracods; freshwater smails; charophycean algag).

Paleokarst, caliche and ocher tervestrial and terrestrial-
marine settings

FZ 100 Humid and arid often subaerially exposed, me-

teorically influenced limestones

Serrivg, Subaerial or subaguatic, formed under mete-
oric-vadose and manne-vadose condimons. Abundant in
kurst settings and pedogenic carbonates {continental and
near-coast arcas), and supratidal and intertidal environ-
ments.

Sedimenms: Limestones affected by early diagenetic
metearic dissolution predominantly during phases of sub
aenal exposure (e.g. paleckarst). Commid in caliche crusts.
Typically occurring in limestones rich in carbonate cement
crusts, but also ocowrring in micritic caliche or as reworked
grains in restricted environments (e.g, coastal ponds or la-
goons),

Bioda: Indigenous biota lacking except cyanobacteris
and microbes.

Fligel (2004)




FL1A Deep Sea

Setring: Below wave base and below the euphotic zone
in oceanic deep water. Water depth several hundreds 1o
several thousands of meters, Wide facies belt,

Sediments: Entire suite of deep-sea sediments includ-
ing pelagic clay, siliceous and carbonate ooze, hemipelagic
muds, wrbidites. Adjacent o platforms mixtores of pelagic
and platform-derived material (peri-platform oozes and
muds). Bedding highly variable, often thin-bedded, Rock
eolor; dark, reddish or light depending on differences in
oxadizing and reducing conditions.

Hiote: Predominantly plankiton, typical oceanic assem-
blages, sometimes associated with autochthonous bemhic
fossils. In peri-platform sesdiments up to T5% shallow-wa-
ter benthos

Conemaon lithofacies: Pelagic mudstone and wackestone,
murls; allochthonous packstome, gramsione, breccia.

FZ 6 Platform-margin sand shoals

Sening: Elongate shoals, idal bars and beaches, some-
tumes with eolianite islands. Above fair-weather wave base
and within the euphotic zone, strongly influenced by tidal
currents. Very narmow facies belt,

Nediments: Clean calcareous, often rounded, coated and
well-sorted sands, occasionally with quantz. Sand grains
arc skeletal grains, or ooids and peloids. Partly with well-
preserved cross-bedding, sometimes bioturbated, Suscep-
tible to subaerial exposure. Rock color: light.

Biotg: Wom and abraded biota from reefs and associ-
ated environments. Low-diversity infauna adjusted to mo-
bile substrate. Common biola are large bivalves and gas-
tropods and special types of foraminifera and dasyelads.

Common lithafacies: Grainstone, packstone.

Fligel (2004)
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