
[bookmark: _Toc375215976]Sedimentary Structures
One of the most obvious sedimentary structure is stratification ( layering of sediments). Most layers of sediments, or strata (plural of stratum, a single layer), accumulate in nearly horizontal sheets. Strata less than 1 cm thick is called lamination; strata 1 cm thick or more are called beds.
Surfaces between strata are called bedding planes. These represent surfaces of exposure that occurred between sedimentary depositional events. 
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Figure 34. Horizontal strata
Most strata are deposited in nearly horizontal sheets. However, some stratification inclined is inclined and referred to as cross-stratification or cross bedding. E.g. sediments transported in a single direction by water or air currents commonly forms current ripple marks  
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                       Figure 35. Cross bedding                                    

Graded bedding     
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          Figure 36. Ripple marks


 
[image: 016]
Figure 37. Sedimentary structures
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Figure 38. Sedimentary structures (continued)









[bookmark: _Toc375215977]Sedimentary Environments
Sediments are deposited in many different environments. A variety of these environments are illustrated in figure above. They have been studied in great detail, so for each type we know the characteristic sediments, sedimentary structures, and fossils (any evidence of prehistoric life). The information gained from grain characteristics, sedimentary structures, and fossils can be used to infer what ancient environments (pale environments) were like in comparison to modern ones
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Wind

FIGURE 5.8 Cross-bedding is formed by the migration of sand waves (ripple marks or dunes). Particles of
sediment, carried by currents, travel up and over the sand wave and are deposited on the steep downcurrent face
to form inclined layers. (Photograph by Ken Hamblin)
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(ii) Graded bedding – In graded bedding, beds progress from coarse grains at the bottom 

to fine grains at the top; Grading reflects a wanning of the current that deposited the 

grains. 


Microsoft_Office_PowerPoint_Slide4.sldx




(ii) Graded bedding – In graded bedding, beds progress from coarse grains at the bottom to fine grains at the top; Grading reflects a wanning of the current that deposited the grains. 












image7.emf

Microsoft_Office_PowerPoint_Slide5.sldx






image1.jpeg

Oscillation














image8.png




image9.emf
Burrows in a turbidite, made by crustaceans, San Vincente Formation (early Eocene) of the Ainsa Basin, 

southernforeland of the Pyrenees
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SEDIMENTARY STRUCTURES

ILLUSTRATIONS

DESCRIPTIONS

ENVIRONMENTS
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Cracks [= i

open
upward
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MUDCRACKS:

Polygonal patterns of
cracks that develop in mud
as it dries.

FLUTE CASTS:
Natural molds formed
when mud or sand fill
up flutes.

FLUTES:

U-shaped or V-shaped
scrapes and gouges in mud
or sand that were scoured
out by currents. The opening
of aV or U points in the
downstream direction. The
mud and sand may have
turned to mudstone or
sandstone, preserving the
flutes.

FOSSIL PLANT ROOTS:
Root-shaped fossils that
narrow away from the
main branch.

ANIMAL BURROWS:

All sizes of tunnels or tubes

that cut into or across strata
and maintain constant
diameters with circular
cross-sections.

ANIMAL TRACKS,
TRACKWAYS, AND TRAILS:
Footprints or grooves left

on bedding plane surfaces
by animals.

Mudcracks form in muddy
environments that are wet
sometimes and dry at other
times, like tidal mudfiats

or land surfaces exposed
to rain.

Flute casts form when
sediment is deposited on
current-scoured surfaces.
Thus, flute casts develop in
environments that have
strong currents sometimes,
but relatively calm conditions
at other times.

Flutes form wherever

water or wind scours away
mud or sand from land

or submerged surfaces.
Strong currents are required
to do the scouring.

Fossil plant roots indicate
ancient soil zones where
plants once grew.

Animal burrows occur
wherever burrowing animals
live, in water or on land. The
shape of the burrow may be
characteristic of a particular
kind of animal that lives

only in a specific environment.

Animal tracks and trails
occur wherever animals live.
Some are diagnostic of
specific kinds of animals that
live in specific environments.

FIGURE 5.12 (Continued) Sedimentary structures.
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The sedimentary environment- that is, the physical, chemical, and biological conditions that 

exist at the place where the sediment is deposited
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FIGURE 7.2 This diagram outlines the portion of the rock cycle that pertains to the formation
of sedimentary rocks. Weathering, transportation, deposition, and diagenesis represent the basic
process involved. (Photos by E. J. Tarbuck)
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FIGURE 3.15  Common terrestrial and marine sedimentary depositional environments. Each environment has a unique set of characteristics that are
recorded in the resulting sedimentary rock.
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Types of environments of deposition of sedimentary rocks


Microsoft_Office_PowerPoint_Slide15.sldx
		Environment		Agent of transportation, deposition		Sediments Generated

		Continental:
   Alluvial
   Desert
   Lake
   Galcial		Rivers
Wind
currents, waves
Ice		Sand, gravel, mud
Sand, dust
Sand, mud
Sand, gravel, mud

		Shoreline:
   Delta
   Beach
   Tidal flats		River+waves, tides
Waves, tides
Currents		Sand, mud
Sand, gravel
Sand, mud

		Marine:
   Continental shelf
   Continental margin
   Deep sea 		Waves, tides
Ocean currents
Ocean currents, settling		Sand, mud
Mud, sand
Mud
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Alluvial environment
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River channel, borders of the river channel & flat valley floor on either side of the channel covered by water when river floods.



Alluvial deposits are widespread

Organisms are abundant in the muddy flood deposits and are responsible for organic sediments

Climates vary from arid to humid

(a) Alluvial environment
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Controlled by dynamics of moving ice masses and is characterized by a cold climate

Vegetation is present but has very little influence on the sediment

Sediment formed include: Sand, gravel and mud

(d) Glacial environment
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They are dominated by the dynamics of waves, tides, and currents on sandy shores. 



Organisms may be abundant in these shallow waters, but do not influence clastic sedimentation much except where carbonate sediments are abundant.

Shoreline environments (transitional)
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They are_dominated by the dynamios of
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(Intermediate between continental and

marine (brakish water).
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2. Tidal Flats 5. Restricted Bays

3. Lagoons
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Where rivers enter lakes or seas, waves

and tides are the main agents of

transportation and deposition and

sand/mud are the sediments formed.

(a) 

Deltaic environment
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Where rivers enter lakes or seas, waves and tides are the main agents of transportation and deposition and sand/mud are the sediments formed. 

(a) Deltaic environment  
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A FIGURE 16.17  Alluvial fans develop where the gradient of a
stream changes abruptly from steep to flat. Such a situation exists
in Death Valley, California, where streams emerge from the moun-
tains into a flat basin. As a result, Death Valley has many large allu-
vial fans. (Photo by Michael Collier)
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Marine environments

Marine environments are divided on the

basis of water depth or distance from land.

Waves and tides are the main agents.

Sand and gravel are the main sediments.
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Sand and gravel are the main sediments.
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Submarine

AFIGURE7.23 Turbidity currents are downslope movements of dense, sediment-laden water. They are created when sand and mud on
the continental shelf and slope are dislodged and thrown into suspension. Because such mud-choked water is denser than normal seawa-
ter, it flows downslope, eroding and accumulating more sediment. Beds deposited by these currents are called turbiciftes. Each event pro-
duces a single bed characterized by a decrease in sediment size from bottom to top, a feature known as a graded bed.
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Located in shallow waters off continental shores

Sedimentation is controlled by gentle currents (i.e. wave and tidal)

Sedimentation may be either clastic or chemical depending on (i) source of clastics (sand or mud), (ii) extent of carbonate-producing organisms or evaporite conditions.

(a) Continental shelf environment
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Formed by carbonate-secreting organisms built up on continental shelves or on oceanic volcanic islands.
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organisms built up on continental shelves
oron oceanic voloanic islands.
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Include all forms of deep ocean, far from continents, where quiet waters are disturbed only occasionally by ocean currents.



Deep trenches, mid-oceanic ridges, and abyssal plains built up by turbidity currents from continental margins



-	Mud is the main sediment

(d) Deep-sea environments
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FIGURE 7.26 Turbidity currents are downslope movements of dense, sediment-laden water. They are created when sand and mud on the continental
shelf and slope are dislodged and thrown into suspension. Because such mud-choked water is denser than normal seawater, it flows downslope, eroding
and accumulating more sediment. Beds deposited by these currents are called turbidites. Each event produces a single bed characterized by a decrease
in sediment size from bottom to top, a feature known as a graded bed. (Photo by Marli Miller)
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