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Sedimentary Rock

Pre-Lab Internet Link Resources
1) http://www.rockhounds.com/rockshop/rockkey/index.html

2) http://earthsci.org/education/teacher/basicgeol/sed/sed.html#to
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Sedimentary rocks form by depositing, compaction, and cementing of sediment
grains, and/or precipitation of crystals from an aqueous solution

The type of sedimentary rock formed is controlled by two factors: 1) type of sediment
and 2) depositional environment

The five primary depositional environments of sedimentation worldwide are 1)
lakes and river systems, 2) alluvial fans and deserts, 3) shorelines, 4) continental
margins (shelves, slopes and rises) , and 5) deep ocean floor.

Source rock, climate, weathering, erosion, and deposition conditions control the
nature of the deposited sediments, and hence the types of sedimentary rocks that
form at each of the five sedimentary sites described above.

Sedimentary rocks formed by cementing of clastic grains are called detrital rocks.

Sedimentary rocks formed by the precipitation and/or cementing of shell, skeleton, or
plant material are called biochemical rocks.

Sedimentary rocks formed by the precipitation and cementing of material directly
from an aqueous solution like seawater are called chemical rocks.

Identification of sedimentary rocks based on two criteria:

v Texture & . ~—
/ Compositor —



Sedimentary Rocks in The Rock Cycle

Key Points: _ Weathering

7Mmy

1) Part of rock cycle involving
materials, conditions and
processes at or near Earth’s
surface

2) Begins with weathering of
uplifted, exposed rock

3) Continues with the erosion
(removal and transportation)
of weathered sediment

The Rock Cycle
4) Finishes with the deposition
and lithification of sediment
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Water Cycle = Mother Sedlmentary
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1) Source regions for sediments are primarily convergent plate boundaries

2) Depositional sites for sediments are primarily the edges of ocean basins
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MULTIPLE FACTORS INTERACT TO CREATE SEDIMENTARY ENVIRONMENTS
THE EARTH SYSTEM
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CLASTIC DEPOSITIONAL Anastomosing River
ENVIRONMENTS
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. VISIBLE GRAINS CLAY-SIZED GRAINS IN SOLUTION
Clay-SIZG Quartr sand Clay minerals CalCr,
Lithics {e.g. kaalinite) CaMg(0O0,),
Cl S. Feldspar Tron oxides CasO,
aSt |Ze Resistent minerals MaCl



Origin of Sedimentary Rocks

Sedimentary rocks generated SEDIMENTARY Rock MobELs
by a sequence of surface  sune g“”°°“.-.:*m
processes mcludln_g the | Fos s oo of g
following: weathering, erosion, [ et

transport, deposition, burial
compaction, cementation and
lithification.

Separation During
Transportation

shale limestone
1 o
. . VISIBLE GRAINS CLAY-SIZED GRAINS IN SOLUTION
tz sand '
The weathering, erosion, and i e
CLLLyEEs ran oxides

mineral precipitation processes
produce an abundance of _siuicicLast HEMIALROCKS [BIOCHEMICAL e
quartz, clay and carbonate . =
sediments, which ultimate form

three major types of
sedimentary rocks.

Rock Salt (Halite)
Gypsum

Betpr:figeollab, fms.eduw/Fichier/SedRfsedelass. biml




Sediment Composition Classification

Three Most Common Sediment Types Forming Sedimentary Rock

sediment composition triangle Sed | ment M | N eral Ty p es

[after Mazon, 1957 & Turekian, 1968
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Sediment Rock Types
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Sediments Type Chart

v Limestones & Dolostones
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Four Fundamental Components of Sedimentary Rocks

Intergranular  Porosity []

porosity (Space with no mineral matter;
Intragranular commonly filled with water)

porosity Primary porosity
' Secondary porosity

Grainsd

(oand grains,
fossils,
ooids,

efc) g ' <4~ Cement O

(Chemically
precipitated
mineral
material)

Matrix i

(Fine-grained
(clay-sized) LBR 6/2002
sediment)




Three Major Groups of Sedimentary Rocks
1) Siliciclastic

v' Breccia and Conglomerate —
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2) Biochemical

v' Limestone and Coal CHEMICAL ROCKS [BIOCHEMICAL ROCKS
+— CARBONATE ROCKS —

Dolitic rocks Micrites
Intraclast rocks Fossiliferous rocks

v’ Biogenic origin

v’ Clastic and Crystalline

' Pelletal rocks
| Dolomite (Dolostone) | &'
3) Chemical Other Biochemical Rocks
Chert
v. Chert, Rock Salt, and G Rock Salt (Halite)

Gypsum

organic origir

v' Crystalline http://earthsci.org


http://earthsci.org/mineral/mineral.html

Sediment Clast Types

Siz Clast Soriinc|

Clast

£ >~
4

angular  sub-angular sub-rounded pounded well
_ _ rounded

1) Clast size is a function of transport time and medium

v’ An indicator of depositional environment
2) Clast shape is a function of transport distance and time

v An indicator of sediment “maturity”




Breccila Texture:

Conglomerate Texture: PFEEReS
v Very coarse-grained e . ol ders

v Very coarse-grained
v Angular fragments

v" Deposits lose to source

256 mm

v Rounded Fragments
v Deposits far from source reg

G4 rmm

4 mm

v’ Coarse to medium-grained ]:'

v’ Mostly quartz and feldspar o

v' Deposits in moving waters | v ) e

E 2 | 14mm

Siltstone texture: s |
v Fine-grained = silt-sized | 4 | 1B

v’ Mostly quartz and feldspar : A

Shale lexture:

—

v'Deposits in fairly quiet waters

v’ Very fine-grained = clay-sized
v Mostly clay
v" Deposits in very quiet waters

Sediment GRAVEL

Rock RUDITES:

(conglomerates, breccias)




Sparite Texture:

v’ Coarse-grained crystalline
v’ Carbonate minerals
v' Halite and Gypsum

v With or without fossils

Micrite Texture: Clastic and Crystalline

v' Fine-grained crystalline
v’ Carbonate minerals

. : . Fossiliferous Texture:
v With or without fossils

v Abundant fossils
v' Either crystalline or
clastic groundmass

v Usually carbonate rich

Coguina Texture:
v Coarse-grained
v Mostly shell material
v’ Carbonate minerals

Microcrystalline texture:

v Extremely fine-grained
v ] :



Sedimentary Rock Structures




« A Three Step
Process

1) Find Texture

v Detrital? Crystalline
v Grain size?
v' Shape?

v Fossils?
2) Find Rock Composition
v' Mineralogy?

3) Name the Rock

SEDIMENTARY ROCK ANALYSIS AND CLASSIFICATION

STEP 1: STEP 2: STEP 3:
What is the rock's What are the rock’s textural Rock Name(s)
compaosition? and other distinctive properties?
[Rouncied grains CONGLOMERATE
Mairihy grinel (= 2 mim)
Anguiar graing BRECCLA
&)
E haostly quartz grains QUARTZ SANDSTONE g
g Mainky rock Hﬂgrru:m;ru Maindy sand (1/16 = 2 mmj haanly feddapor and quarnz ARKOSE E}
L= of mineral grans (q X = —
o feldspar, clay) weathered Sand is mixed with much .
E from other rocks: silt and/or clay (rmud) GRAYWACKE g
i |
= 9 ag e mm | Bresksimoblocksorlyes | SILTSTONE s
(a] Bl
= | ;
Crumbles or breaks into [
£Z | Mosty clay blocks S 2
2y (< 1/256 mm) =]
= Feanily (aplts aagily) SHALE =
= | Dull brown with Porous Bnd easy to break PEAT
a Mainily plant wisibla plant fragments apart the plant fragments
B E | fragments or charcoal = Donsa and brite
% E I Of porus and sooty |
ggl | Wmmmmmwminm CALCIRUCHTE
e e e —
JE Mostly sand-sized fragments. May have a few larger shells. CALCARENITE
S= | Mainlyfossi shells, shel | !
i = fragments, or microfossils h;t:;h' wery fing grained 1o microcrystaline mass of calcite MICRITE
| microfiossis
W | Efervesces in dlute HCI : : pe= 2
8% Porous, poory cermented mass of shells and shel fragments COOUMA &
| | W
m | hz?sﬂ:,'w',lﬁmgmmdamh?mﬂcy light-colored mass CHALK %
' | Crystalline to microcrystalline bands of calcite crystals TRAVERTINE

CHEMICAL (INORGNIC):
Chamically precipitated crystals

Mainhy crystals of calcite o
aragonite, CaC0,

[ Spherical grains ke tiny beads {< 2 mm) with
Conceninc laminations

Effervesces in dilute HC1 OOLIMC LIMESTONE

inky dolomite Effervesceas in dilute
% Microcrystalien S o f powoered | DOLOSTONE
Mainty varities of quartz, Microcrystaiine, |
S0, (chalcadony, flint, i Scratches glass CHERT
i b ety conchoidal fractunm |

: | Crystals formed as
Mainhy halte, NaCi InOMaEnc chamical Salty tasty ROCK SALT

precipitates
Crystals formed as
gypsum, nonganic chamical Can be scraiched

%ﬁm precpitates with your fingemnal ROCK GYPSUM
rrinerals, ke imonte Amorphous.or Devk-colored, | morsrone
and hematite rmacrocrystaling usually brown or rsd-gray




Discussion and Examination

http://www.rockhounds.
http://www.union.edu/PUBLIC/GEODEPT/COURSES/geo-1



http://www.union.edu/PUBLIC/GEODEPT/COURSES/geo-10/mineral.htm
http://www.cobweb.net/%7Ebug2/mineral.htm
http://www.rockhounds.com/rockshop/rockkey/index.html

	Sedimentary Rocks� Origin, Properties and Identification
	Sedimentary Rock Origin �and Identification Lab
	Major Sedimentary Concepts
	Sedimentary Rocks in The Rock Cycle
	Water Cycle = Mother Sedimentary
	Tectonic Environments and Sedimentary Rock Formation
	Sedimentary Environments Where Sedimentary Rocks Form
	Predominant Sediment Clast Types at Specific Depositional Settings
	Origin of Sedimentary Rocks
	Sediment Composition Classification
	Four Fundamental Components of a Sedimentary Rock
	Three Major Groups of Sedimentary Rocks
	 Sediment Clast Types
	Sedimentary Detrital Rock �Textures 
	Sedimentary (Bio)Chemical�Textures 
	Sedimentary Rock Structures
	Sedimentary Rock Classification 
	Discussion and Examination

