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CLASSIFICAZIONE ARENARIE
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Fig. 1.24 - Classificazione composizionale delle arenarie,

Bosellini et al., 1989
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CLASSIFICAZIONE ARENARIE
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CLASSIFICAZIONE ARENARIE

Quartz arenite ___

Subarkose
Sublitharenite -
Arkose -

Lithic arkose

Feldspar

Mfln,cl_a_s,

y’

Arenites

fragments

Pettijohn et al., 1987
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Area di provenienza

Complesso fisiografico che caratterizza il tipo ed

intensita di degradazione ed i prodotti finali

1.litologia

2.Tipo di rilievo
3.Clima

4.Attivita tettonica
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ARENARIE IN CHIAVE
GEODINAMICA

Fig. 2.51 Composition of modern deep-
e sands from trailing-edge (TC, also

: Passive margin
: Strike-slip
: Continental-margin arc

: Back-arc to island arc
: Fore-arc to island are

called passive margin), strike-slip (S5),
continental-margin arc (CA), back-arc lo
island-arc (BA) and fore-arc to island-arc

(FA) tectonic settings. After Yerino & :Q\

Maynard (1984).

I

Table 2.11 The major provenance terranes, their tectonic setting and typical sand compositions. After Dickinson (1985)

Provenance type Tectonic setting

Stable craton continental interior or passive margin
Basement uplift rift shoulder or transform rupture

Magmatic arc island arc or continental arc

Recycled orogen subduction complex or fold-thrust belt

Derivative sand compasition

quartzose sands (Qt-rich) with high Qmy/Qp and Fk/Fp ratios

guartzo-feldspathic (Qm-F) sands low in Lt with QmvF and Fi/Fp ratios
similar to bedrock

feldspatho-lithic (F-L) volcaniclastic sands with high FfK and LwLs ratios
grading to quartzo-feldspathic (Qm~F) batholith-denved sands

quartzo-lithic (Qt-L1) sands low in F and Lv with variable Qm/Qp and

Qp/Ls ratios
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Erosione di rocce Weathering area
preesistenti sorgente \ Sabbia
Abrasione Decomposizione silt

glaciale \ l
Soluzione

!

— Acqua di mare
e ——

/ Flocculazione

Organismi ———*

Cenere \
vulcanica
: Sospensioni
Daf_fazmﬂﬂ turbolente
eolica

Mod. da Poiter et al., 1984
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NOMENCLATURA ROCCE PELITICHE

E IETAMOFR v
SILT SILTITE
FANGO PELITE SHALE ARDESIA FILLADE
ARGILLA ARGILLITE

Sedimento sciolto = consolidato = fissile =" clivaggio =" rixx epizonale

Rid. da Bosellini et al., 1989
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. Sospensione — particelle piccole
. Coesione - tensione capillare — resistenza erosione
. Flocculazione — particelle aggregate - decantazione

. Porosita — struttura cristallina — scarsa permeabilita
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TESSITURALE

Texturally immature
Anqular grains
Poorly sorted

Maturita

COMPOSIZIONALE

lexturally mature

Rounded grains .

Well sorted
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ROCCE TERRIGENE

CONGLOMERATI ARENARIE PELITI
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FOLK'S CLASSIFICATION SYSTEM

GRAVEL SAND
,g-h S, sand: s, sandy

E’ID‘}’E}, Z, silt; z, silty
“[ 1\ M, mud: m, muddy
II. ~'FZ clay; c, cl-wey

Uiniversitd of Farrars

G, gravel, g, gravelly /
(g, 5|lkjh“'!f gravelly / |II

{g}mS {g}S

—

9 i'" SAND CLAY

SAND : MLID RATIO
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SHEPARD'S CLASSIFICATION SYSTEM

MODIFIED BY GRAVEL
SCHLEE (1973)
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SABBIA

*.
Y
i
i
7N
.I"Il ""‘..‘

"‘I
/ sabbia \

sabbia
=silt

argilla

(loam)

argilla
silbtoss

H.r‘"r argilla

.

ARGILLA

| - Diagramma triangolare di Shepard (1954)
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clay 609 % IR ;::”-:-5- gl 33% clay
silt 10% ~LAT 33% silt
sand 309% L_ % sand

ndfaﬂtfc:lay

clay 20% ioummsi | |
silt 20% H _ 0% clay
sand 60% L____ r 70% silt
= clayey sand i - __130% sand

or . ;
silty sand ' sandy silt
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Gravel (Corglomerate)

Slightly muddy Gravel
Slightly sandy Gravel
mudgy Gravel

sandy muddy Gravel
mudady sandy Gravel
sandy Gravel

gravelly Mud (Mudstone)

gravelly sandy Mud

gravelly muddy Sand {or Sandstona)

gravelly Sand
slightly gravelly Mud

slightly gravelly sandy Mua
slightly gravelly muddy Sand

slightly gravelly Sand

GRAVEL &
MEGAGRAVEL
(100%)

« Specify grave! or maegagravel mode throughou
= Subslitute megagravel for gravel in textural
classes Ifitis the mode
« Specily gravel or megagravel grade in classes
where either comprise >30% of sample
+ Specify model class of sand on
right half of diagram
= Where practical, substitute "silty"
or "clayey” for muddy throughoul
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ROCCE CARBONATICHE

connessione con il mondo biologico

produzione e deposizione in situ

labilita diagenetica
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Ralative Abundance

Relative Thicknass

Common  Abundant

Rara

Red Algas

Halim, da
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} coral-Algal Reof  [EEEIRE Bioclastic Debris

Schlager, 1941
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Principal Zones of Carbonate Production and Accumulation

Subtidal Carbonate Factory

Shoreward Transport

After James

Fallout of
Calcareous Plankton

o

Basinward
Transport
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-

Direction of
sediment transport

Kendall



cher mrd Sehisger |1

Patch
Reaf
¢ Liovscke Frzre Flarsierd snd

Platiarm
Invbeerisr

Platform

>
=
O
e
&
4+
F i
@ g
4 :
© :
=
O
A
—
(U
O

EIELIB 1D BISIBAILI — [NSIOPY S1RYN Joid — Bfoojuspes @ Byeifeds [P OUOJRIOqET 08100



— Liniversitd ol Ferrara

Corso Laboratorio di Stratigrafia e Sedimentologia — Frof. Michele Morsilli

Carbonate Factory

Patch Tidal

Platierm Flatform
TJ-‘E" | Flats

¥ RASES i N
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Chemical precipitates: ooids
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Planktonic foramnifera

&

Gl b AN
Coccospheres Coccoliths
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CALCITE - (CaCO,) - trigonale

Low Mg-CALCITE - < di 4 moli % di MgCO,
High Mg-CALCITE - > di 4 moli % di MgCO,
ARAGONITE - (CaCO;) - ortorombico

DOLOMITE - CaMg(CO;),
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Common skeletal components and their mineralogy

Aragonite Calcite (% Mg)
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CARBONATE ROCKS

CARBONATE ROCK SEDIMENT COMPONENTS

s the result is the result are mainly the result
of of of

POSTDEPOSITIONAL
CHANGES ACCUMMULATION PRODUCTION

of of of
carbonate carbonate BIOLOGICAL
SEDIMENT COMPONENTS SYSTEMS

D]%G(',:ENSESTIE DEnglTé%NgL CAHEO(F;IATE
PROCESSE PROCESSE FACTORY
P




COMPONENTI ROCCE CARBONATICHE

Skeletal grains

Matrix el
(<20 p) =@%
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Non-skeletal grains
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Classi sedimenti carbonatici

e Carb. a tessitura particellare

\immmlp Bosellini, 1992
e Carbonati accresciuti in situ

x

o Skeletal grains
||~ Tucker & Wright, 1990
o Non-skeletal grains
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Grani scheletrici

derivano da numerosi organismi in

grado di produrre parti carbonatiche

(molluschi, alghe, coralli, briozoi, foraminiferi,
echinodermi, spugne ecc.)

Variano con I’eta del deposito
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Grani scheletrici
e S0 IR0 B R ';.‘:;:
B Lge Loy % S Foraminiferi bentonici,
&% * L  Echinodermi, incrostanti

AL - A

i

Eocene, Monte Saraceno
Promontorio del Gargano

Michele Morsilll - Universita di Ferrara
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| scheletrici
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Grani scheletrici
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Grani detritici

derivano dalla frammentazione di

preesistenti carbonati

rottura di parti di un
sedimento
penecontemporaneo

!

Disgregazione di rocce
piu antiche gia
consolidate

!
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Grani detritici

A fragment of penecontemporaneous, commonly weakly consolidated,
carbonate sediment that has been eroded and redeposited, generally
nearby, within the same depositional sequence in which it formed
(Folk, 1959 and 1962).

A detrital grain of lithified carbonate sediment (lithoclast) derived
from outside the depositional area of current sedimentation (Folk,
1959)
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MUD CRACKED
TIDAL FLAT

CRODED FRAGMENT
OF LIME MUD OR
DIAGENETIC FABRIC.

SOURCE:

RIPPED UP

MUD CRACKED SEDIMENT
FROM INTERTIDAL &
SUPRATIDAL ZONE.

4

BURROWED
TIDAL FLAT

Kendall, 2006
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Detrital Limestone
A.

LITHOCLAST OR EXTRACLAST

ERODED FRAGMENT OF CEMENTED
LIMESTONE.

SOURCE

RAPIDLY ERODED LIMESTONE
TOPOGRAPHY AND TRANSPORTATION.

WATER EROSION 0>

Kendall, 2006
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Peloidi

granuli di carbonato microcristallino

arrotondati privi di struttura interna

Dimensioni: da pochi micron a qualche millimetro
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Peloidi

Processo di micritizzazione
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Initial boring

peloidi

Micrite fill

Complete
micritization
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Peloidi

Fecal Micritized Micritized Mud clast
pellets calcareous skeletal
algae grain
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Sholle, 2002
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GENESIS
EXCRETION

DEPOSITIONAL SETTING

PROTECTED SHALLOW WATER
WITH MINMAL 5UB SEA
CEMENTATION
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DIAGENESIS

MOST PRESERVED PELLETS IN ROCK RECORD MUST HAVE BEEN
CEMENTED PENECONTEMPORANEQUSLY. MOST LIME MUDS WERE
PROBABLY COMPOSED OF SQUASHED SOFT FECAL PELLETS.

FAUNAL ASSOCIATION
HIGH NUMBERS, LOW DIVERSITY, FILTER FEEDERS COMMON
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Grani rivestiti
grani di carbonato di forma e natura

varia legati da cemento o da feltri

algali

Dimensioni: da 0,5 mm a diversi cm
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Grani rivestiti

Coated grains

QOoid

(@)
i S ———_

=2mm=Pisoid

Cortex is smoothly

and evenly
laminated

(concentricl;usually
spherical to
ellipsoidal

Oncoid

<2mm-Micro-oncoid

Cortex of
irregularly
overlapping
laminae; usually
irregular in shape.
Common biogenic
features.




Grani rivestiti

Macrostructure Microstructure
Radial crystal
_ Tangential crystal structure; present
cortical structure typical in some modern
laminae of of most modern ooids and common

in ancient ooids

CaCO3 __ ooids

-
B

nucleus -

organic ¢’ Laminar
laminae concentric Dissolution-
structure obscured fill structure

0.2-2 mm : by micritization
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Grani rivestiti
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Grani rivestiti (Ooidi)




Scholle, 2002
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Grani rivestiti
Superficial ooids

Ooid Collapsed ooid

$

_ : Deformed ooids
Composite ooid (spastoliths)
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Grani rivestiti (Ooidi)
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Scholle, 2002




Kendall, 2002

Type Mineralogy Occurrence Modern Analog Depositional
Setting

Tangential/Concentric

(@) .
=—=7—%, Predominantly = Most Modern Bahamas, Persian Gulf, Normal Marine
. Aragonite Ooids Turks and Caicos High Energy

“Snow ball”
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Kendall, 2002

Type Mineralogy Occurrence Modern Analog Depositional
Setting
Tangential/Concentric

Predominantly =~ Most Modern  Bahamas, Persian Gulf, Normal Marine
Aragonite Ooids Turks and Caicos High Energy
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Grani rivestiti (Ooidi)

Former aragonite ooid?

Scholle, 2002
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L l"

Grani rivestiti (Onc0|d|)

Scholle, 2002
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Grani rivestiti (Oncoidi - RODOLITE)










e |

T |
i L

¥
¥
5
=

i h.w ..

T - iz 3 i
o L i.____ V= SI00 SRYIN Jo4d — Bifomjuswipes @ eyeibiyeds o LIOJBIOgRT Ot ,.m,..

o







Corso Laboratonio di Strafigrafia e Sedimenfologia — Prof, Michele Morsili — Universita di Ferrara

Grani rivestiti

granuli con diametro > di 2 mm e

con struttura interna simile agli ooidi

Ambiente non marino

!

Grotte — sorgenti termali — suoli bauxitici — suoli calcarei



Grani rivestiti (Pisoidi)

g
%
%
:
=
g
?;».
&
e
:
S
5
:






Corso Laboratono of Stratigrafia e Sedmentologia = Prof. Michels Morsili = Universits oi Ferrara

Grani rivestiti (PISOIdI)

e -r*
f" (v

Pisoidi aragonitici
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Grani rivestiti (Pisoidi)
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Grani aggregati

grani di carbonato di forma e natura
varia legati da cemento o da

organismi incrostanti

Dimensioni: da 0,5 a circa 3 mm



Kendall, 2005

LUMPS

AGGREGATES OF LIME MUD PELLETS
AND BIOCLASTIC GRAINS. INCLUDE

GRAPESTONES

AGGREGATES OF
CARBONATE GRAINS

BOTRYOIDAL GRAINS

AGGREGATES COATED BY
QOLITIC LAYERS

SOURCE

PARTIALLY CEMENTED SURFACE
SEDIMENT BROKEN UPBY
STORMS.




Kendall, 2005

SOURCE OF CARBONATE LUMPS

4 1. ACCUMULATION OF LOOSE
4 CARBONATE SAND
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2. PRECIPITATION OF MARINE
CARBONATE CEMENT
WHILE AT REST

i e foln e (=

R

3. BREAK UP OF LAYER BY
STORM INTO LUMPS

i Stratigrafia
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Grapestones
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Matrice Fango - micrite
cristalli di carbonato di calcio con dimensioni

molto p:ccole :nfermrr a 62 micron.
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Scholle, 2002
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ORIGINS OF MICRITE DEPOSITIONAL ENVIRONMENTS
OF MICRITE

ABRASION OF
CARBONATE SEDIMENTS

SHELTERED PROTECTED
LAGOONS TIDAL FLATS

—

FEFFEFE

Lindvarsitd ai

ORGANIC BREAKDOWN

i, AMichala Aor

(=

OF CALCAREOQUS
GREEN ALGAE

PRECIPITATION
FROM SEA

o ol S T FA fia & .':-:.E'!_'Jlll'|'|l_=.'r'|r!_'L|!_'I.!'..|li_=.|

Kendall, 2005
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Origine Micrite

Mechanical disaggregation
of carbonate grains

Bmermsian /

Chemical/

blochemical "y,

precipitation

Disaggregation
of calcareous
green algae

Penicillus
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CATEGORIE E TIPI DI GRANI CARBONATICI

Bioclasti
Biosomi

Tucker & Wright, 1990

Intraclasti

GRANI DETRITICI Extraclasti

fecal pellets — pellets (es.
PELOIDI micritizzazione — intraclasti
fangosi arrotondati)

Ooidi
GRANI RIVESTITI Pisoidi
Oncoidi - rodoliti

GRANI AGGREGATI  _ G’ﬂl?:EItT"e
(Lumps) otryoidal lumps



cementl

SYNTAXIAL SINGLE
CRYSTAL CEMENT

s
76

MENISCUS
CEMENT

ISOPACHOUS
(EVEN THICKNESS)
CRUST CEMENT

PASSIVE CEMENT
INDEPENDENT OF GRAINS

\J,

- MAMILLATED OR
I /-~ BOTRYOIDAL CRUST

e
i’

Kendall, 2005
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