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Legge di Walther

Possono trovarsi sovrapposte in continuita di sedimentazione soltanto quelle facies
che si depositano attualmente in ambienti contigui.
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Ambienti continentali

Ambiente continentale (nonmarine, terrestrial)

Conoide alluvionale (alluvial fan)

Fluviale anastomizzato (braidplain, braided system)

Fluviale meandriforme (alluvial plain, meandering systems)

Lago (lake, lacustrine)

Eolico (eolian, desert)
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Ambiente fluviale 1

The geomorphic zones in alluvial and fluvial systems
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Ambiente fluviale 2

Types of alluvial fan

Mixtures of these processes
can occur on a single fan

Debris-flow fan

Debris flows form lobes
on the fan surface

Fan radius typical
100s mt-yﬁm Y

Deposits are poorly-
sorted gravels

Sheet floods spread out

Sheetflood fan over part of the fan surface

Radius typical
1-1 (;y km Y

Deposits are stratified
sands and gravels

Stream channel fan Stream channels change
position on the fan

surface through time

Fan made up of
braided stream deposits



Main morphological features of a braided river
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Ambiente fluviale 3
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Main morphological features of a meandering river

Crevasse Ambiente fluviale 4
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Cut bank

Overbank
deposits

Channel deposit

Gary Nichols
Sedimentology
& Stratigraphy

W)

WILEY-
BLACKWELL

Lateral

: Depositional architecture of a meandering river
accretion
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Oxbow lake

Point of avulsion

Floodplain

Channel-fill
sands

Overbank
deposits

Sedimentology
& Stratigraphy

)

WILEY-
BLACKWELL



Gary Nichols
Sedimentology
& Stratigraphy

WILEY-
BLACKWELL

Ambiente lacustre 1

Facies distribution in a clastic freshwater lake

marsh
(palustrine)
environment

sandy lake
floor deposits

lake shoreline

anoxic deep
water muds




Ambiente lacustre 2

Facies distributions in a carbonate freshwater lake
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Ambiente eolico 1
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winnowing of finer grains
leaves coarser grains
on ripple crests
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r grains sheltered / inversely graded lamina

in ripple troughs from accumulation on ripples
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Aeolian bedforms: ripples, dunes and draas

AEOLIAN BEDFORM SIZES
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Ambiente eolico 2

Grain size (mm)

Aeolian dune migration: grain fall & grain flow deposition

grains blown off crest of

wind dune fall on to lee slope

—

sand grains migrate up
windward side of the dune
by rolling, saltation and

accumulation of grains in upper
part of slope causes oversteepening

'
& a\d,-esu“iin grain flow

Gary Nichols
Sedimentology

& Stratigraphy

()

WILEY-
BLACKWELL

2.0
1.4
1.0
0.7
0.5
0.3
0.2

Aeolian bedforms: ripples, dunes and draas
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Ambienti transizionali

Ambiente transizionale (transitional, coastal)
Conoide deltaica (deltaic, fan delta)

Sistema peritidale (peritidal)

Complessi di barra, isola, litorale (bar, barrier, island, coast)
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Delta

A cross section across a delta lobe

Delta top facies:
channel sands and

delta plain muds Marine _
Mouth bar sands Prodelta shelf deposits

muds

Delta progradation generates
coarsening-upward succession
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Litorale

Morphological features of a beach

Beach dune ridge

Coastal plain

Foreshore

Berm
Backshore

e
Foreshore
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Bacini evaporitici

Barred basins can
result in thick evaporite
successions

Shallow water ~ deep basin setting




Ambienti marini 1

Ambiente marino (marine)
Piattaforma (shallow-marine, shelf)
Scogliera di biocostruzione (reef)
Scarpata (continental slope and rise)

Pelagico (deep-marine, pelagic)
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Ambienti marini 2

The continental shelf, slope and rise and the abyssal plain

Continental
shelf Continental

Land slope Continental

/ rise

Abyssal plain
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Piattaforma (shallow-marine, shelf)

Scogliera di biocostruzione (reef)
Scarpata (continental slope and rise)

Pelagico (deep-marine, pelagic)
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Ambienti marini 3

Depth-related divisions of the marine realm

Sea level ‘ Shelf edge break
200 m
Neritic zone
Bathyal zone ~4000 m
~5000 m
| zon
£AyBsdizone Hadal zone
Mean high water Sea level
Mean low water
Foreshore Fair weather wave base

Shoreface Storm wave base

Offshore-transition [\
Offshore
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Characteristics of a storm-dominated shelf environment

Coastal facies Coastal
(foreshore, beach) plain

Offshore Offshore-transitio Shoreface
F Sea level "—‘ W

Fair weather wave base

Storm wave base

Mudstone and thin
sheets of sandstone Sandstone with current
Mudstone with hummocky and wave structures

cross stratification

Piattaforme
terrigene

Characteristics of a tidally-dominated shelf environment

Subtidal shelf zone

Tidal sand ridges and large sand waves

Sea level

Intertidal zone —‘

Coast
(supratidal)

Mudstone
(commonly bioturbated)

Cross bedded sandstone
(some bioturbation)




Piattaforme carbonatiche 1

Types of shallow
marine carbonate
platform
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Piattaforme carbonatiche 2

Generalisedfacies distributions on carbonate platforms

Carbonate ramp

inner ramp
grainstone shoals

inner ramp
packstone/wackestone

mid ramp
redeposited limestone

inner ramp
wackestone/mudstone

Carbonate ramp

outer ramp
mudstone/wackestone




Piattaforme carbonatiche 3

Generalised facies distributions on carbonate platforms

Non-rimmed shelf

inner shelf

B Non-ri helf : outer shelf
slope
‘ redeposited limestone
.\ deep water carbonate
N mudstone
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Piattaforme carbonatiche 4

Generalised facies distributions on carbonate platforms

Rimmed carbonate shelf

restricted shelf

mudstone/wackestone
Rimmed carbonate shelf o?aei:sstgﬁg i
g P forereef slope
reef rudstone and redeposited limestone

boundstone

basin
carbonate mudstone




Piattaforme carbonatiche 5

ISOLATED PLATFORM (KEEP-UP GROWTH AT RIMS, CATCH-UP IN INTERIOR)

Fig. 12. Vertical growth patterns on isolated carbonate
platforms. (1) Keep-up type growth along the rims, where
growth rates may be able to keep pace with rapidly rising
sea level. If the platform interior cannot keep pace with the
rise, it displays a catch-up type growth pattern; (2) when
the growth rate on the platform can keep pace with
relatively slow rise of sea level, the entire platform may
show a keep-up type growth pattern (after Kendall &
Schlager, 1981).

da Haq, 1991



Depositional environments on a submarine fan Ambiente batiale

shelf canyon i .
proximal fan channel and levee deposits
sediment supply /
—
— ' medial fan lobe deposits

distal fan
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Slope apron deposits

Pelagic sediment, slumps, debris flows and sands from the shelf edge
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spill-over sands

slump scar

continental slope
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Ambiente marino profondo 1

Deep water environments

Floored by ocean crust, the most widespread areas of deposition worldwide

shelf

mid-ocean ridge

old, denser crust

surface of ocean crust
deepens away from

mid-ocean ridge young, buoyant crust
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Ambiente marino profondo 2

The distribution of pelagic sediment in the oceans

Sea level

Planktonic organisms Wind-blown dust

& Calcareous and siliceous skeletons

Partial dissolution
of carbonate ~4000 M

Calcafeous ooze

(forms carbonate mudstone) Calcite compensation depth (CCD)

Total dissolution
of carbonate

Siliceous ooze
(forms chert)




