
ENVIRONMENTS OF DEPOSITION

Where do we get sediments deposited and what kind of sediment gets deposited? The job of a sedimentary petrologist is to establish the paleogeography and provenance of the material.

TERRESTRIAL:

Glacial

Eolian

Lacustrine

Alluvial fans

Fluvial

TRANSITIONAL:

Delta

Coastal bays (estuaries and lagoons)

Beach and barrier island

Tidal

MARINE:

Carbonate platforms

Slope and rise

Deep oceanic


Turbidity—siliclastic shelves


WHAT CAN SEDIMENTARY ROCKS TELL US ABOUT THESE ENVIRONMENTS?

MUDS:
they can be marine or non-marine

shallow or deep

aerated or stagnant

Example:  Atlantic Ocean (used overheads)

In the long run, what do muds tell us about provenance--actually very little.  In terms of environment of deposition very little.  Why?


They tell us very little because they are made up of quartz, calcite, minor feldspar and phyllosilicates.  The type of phyllosilicate found is dependent upon latitude (climate), however that is basically all the information you can get.  They can be finely laminated, but they don’t show directional structures or many structures that indicate an environment of deposition.  Fine-grained material cannot be easily rounded, and thus, we don’t know much history of the sediment and cannot determine the provenance.  

SANDSTONES:

Bedding planes
“Something must be changed” to cause a small hiatus in sediment deposition, e.g. change in current velocity, change in current direction, change from eolian to fluvial or change in orientation (beach to river).

Bedding:  layering expressed as vertical differences in aspects such as color, grain size, composition, etc. resulting from variation with time in the conditions of deposition or sediment source.  (Massive, thick, medium, thin beds; laminations)

Turbidity currents and graded bedding
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Turbidity currents are coherent mixtures of gravel, sand, mud and water that move down slope from shallow depths in lakes or in the sea toward the basin floor.  The coarser material deposits first, and then fines upwards.  Thus individual graded beds can be traced laterally in the field for several kilometers in cross-sections of ancient submarine fans.

Graded bedding: coarsest grains at bottom, gradually fining upward to top of bed.  From pulse of sediment supplied by current of decreasing competence.  Commonly repeated in sequence.

Maturity:  Textural and Mineralogical

There are two kinds of maturity in sediments, textural and mineralogical.  Textural is defined by the sorting (grain size) and roundness of the sediment; mineralogical maturity is defined by the quartz content.  A rock that is composed of well-rounded quartz grains of a restricted grain size is considered to be very mature.  A rock, such as a greywacke, which is composed of mud, silt and sand sized material would be texturally immature.  If it contained lithic clasts and few quartz grains it would be mineralogically immature.

Directional indicators

Structures in rocks that indicate the direction of current flow include the following:  

Pebble imbrication: discoid pebbles oriented at an angle to bedding in a conglomerate ("leaning on each other") as a result of high-energy current (river or waves).

Cross-bedding:  thin beds or laminations, deposited at an angle (angle of repose) to main bedding planes, and truncated at top by next succeeding cross-laminated bed.  Deposited by currents that changed direction frequently.  Dip direction of lamination points down current.

.
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Ripples

Short-wavelength waves or ripples in a bedding plane resulting from current deposition.  Oscillation (symmetrical) ripples: rounded bottoms, sharper, symmetrical crests: from oscillating waves in shallow water. Current (asymmetric) ripples: steeper on one side than the other showing direction of current flow

Asymmetrical ripples will show current direction:
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Symmetrical ripples show younging direction:
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Sole marks such as flute casts and groove casts

Flute casts are asymmetrical structures found on the bottom of beds and therefore are called sole marks.  They are scoop like structures caused by erosion of freshly deposited mud on an underwater slope (turbidity current).  The long direction is in the current direction.
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Groove casts are caused by sediment (rocks or sticks) being dragged along freshly deposited mud and later infilled with coarser-grained material, thus causing a groove cast.    They are also found on the bottom of beds.  They yield the trend of the current direction, e.g. east west but not the actual direction.
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Parting Lineation
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On the above sample, there appears to be a lineation in a northeast direction caused by the alignment of grains during deposition. This represents the trend of the current when the sediment was laid down.

Water depth
Water depth can be estimated by looking at the trace fossils (ichnofossils) in rocks.  These include the tracks, trails, and burrows of bottom dwelling organisms.  In the tidal zone, they burrow deep, however, in the deep water they tend to stay on the surface (i.e.—on the bedding planes that we see now).
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Processes of sedimentation and diagenesis leave physical evidence in the resulting deposit of many aspects of these processes - rate, energy, chemical conditions, involvement of organisms, constancy or variability, type of depositional agent, etc.  Below are descriptions of some of the most important and common sedimentary structures and a brief statement about their origin.

Bioturbation: Evidence of living organisms having moved through sediment (trace fossil).  Trace fossils are records of life and events that took place in situ during or soon after the deposition of the sediment.  They often occur where no body fossils have been preserved, for example in non-marine red beds, or where organisms were entirely soft-bodied.   (See above)
Geodes, vugs: hollow, crystal-lined cavities.  Crystals deposited by percolating groundwaters.
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Impacted boulders: Boulders that show impact sites due to other boulders or cobbles hitting them.  This occurs in a stream environment.
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Load casts, flame structures: upward projections from the top of one bed into the base of the next, resulting from the excess weight of a sudden pulse of new sediment onto a soft, unconsolidated, water-saturated surface.

Mud cracks: polygonal shrinkage cracks in a muddy layer resulting from desiccation; filled in with coarser (usually) sediment of next layer above.
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Nodules, concretions: coherent lumps formed diagenetically or on sediment surface by chemical precipitation, replacement.
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Oolites, pisolites: round or roundish particles built up by chemical accretion in layers on some nucleus-forming particle; except for pisolites formed in residual soil (as in bauxite), require energetic wave action in relatively shallow water.

Septarian Nodule: In some concretions in mudstones, particularly those with a carbonate cement, the central parts of concretions show a pattern or irregular lenticular cracks filled with coarse calcite crystals.  These are septarian nodules and the cracking reflects a synaeresis-type contraction due to the dewatering of a gel-like mass of clay minerals.
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Stylolites:  jagged, dark planes roughly parallel to bedding within limestone.  Concentration of organic material as a result of partial dissolution of the limestone after burial.
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Ventifact: Flat-sided clasts with two, three or four facets, the smooth surfaces of which may be pitted, fluted and polished, are known as ventifacts, i.e. wind-fashioned, sand-blasted objects.

[image: image18.jpg]



� EMBED Word.Picture.8  ���








[image: image19.png]


_1019046333.doc
[image: image1.png]






