SEDIMENTARY ROCKS
INTRODUCTON

The purpose of this lab is to learn to classify sedimentary rocks according to their grain size, texture, and mineral composition.  The classification of sedimentary rocks helps us to interpret their environments of deposition. The term sediment refers to rock material that has been moved physically or chemically from its site of origin and accumulated in a new site.  When such sediment is lithified, or made into rock by the processes of cementation and/or compaction, the result is a sedimentary rock.

ORIGIN OF SEDIMENTARY ROCKS

The creation of a sedimentary rock begins with weathering - the physical or chemical breakdown of rocks and minerals.  This process supplies the sediment that will be lithified into sedimentary rocks.  The susceptibility of a mineral to weathering can be predicted by the order that they crystallize from a magma.  The first minerals to crystallize (see Bowen's Reaction Series in Igneous Rock Lab) are most easily weathered.  Water, oxygen, and carbon dioxide react physically and chemically with the rocks, liberating grains and creating new minerals through chemical reactions with existing minerals.  For example, when granite weathers, quartz grains are liberated and feldspars are decomposed into clay (kaolinite).  Based on Bowen's Reaction Series, we would predict that quartz (last to crystallize) would be most stable at the earth's surface.  This is borne out by the abundance of quartz-rich sediment in areas of intense weathering
Weathered material is transported as solid particles and dissolved components by streams and other agents.  Eventually it is deposited as sediment, which usually forms characteristic layers called bedding.  These layers of sediment are lithified into sedimentary rock through compaction and cementation.
CLASSIFICATION OF SEDIMENTARY ROCKS

Sedimentary rocks are separated into two broad groups based on the nature of the sediment from which they are composed.  Detrital sedimentary rocks form from the accumulation of rock and mineral fragments.  Chemical sedimentary rocks form from the precipitation of chemicals from water, usually with the aid of an organism.  
Detrital Sedimentary Rocks have a clastic (Greek meaning “broken”) texture consisting of rock and mineral fragments compacted and/or cemented together.  They are classified on the basis of grain size, shape and composition - all of which change during transportation. 

Grain size generally gets smaller with transportation and is usually expressed as one of the Wentworth grain-size classes:

· Gravel includes grains larger than 2mm (BB-size) in diameter (granules, pebbles, cobbles, and boulders).

· Sand includes grains from 1/16 mm to 2 mm in diameter.  The grains are visible and feel gritty when rubbed between your fingers.

· Silt includes grains from 1/256 mm to 1/16 mm in diameter.  The largest silt grains are just barely visible.  The smallest silt grains, though not visible unless magnified,  are nonetheless detectable by their grittiness when ground between your teeth.

· Clay includes grains less than 1/256 mm in diameter.  Clay-sized grains are too small to see and they feel smooth (like dust) when rubbed between you your fingers or teeth.

· Mud includes both clay and silt sizes.  Mud is for those who don’t like to chew sediment. 

Grain shape changes as they are dragged, bounced, rolled and carried by the transporting agent.  This can cause the grains to be scratched, broken, or abraded (causing their sharp edges to be worn away).  A fresh rock fragment, mineral grain, or seashell has sharp edges and is described as angular.  The more the grain is transported, the more rounded and smaller it generally becomes.

Composition changes with transportation because the grains are progressively altered by chemical weathering en route to the site of deposition.  Rock fragments, feldspars and ferromagnesian minerals are indicative of short and/or rapid transport, because these minerals are unstable when subjected to chemical weathering.  Expect sediments to contain more quartz or clay if they have been transported a great distance from their source, for these minerals are the stable end products of chemical weathering.  

Chemical Sedimentary Rocks may have either clastic or nonclastic textures.  Clastic textures occur in chemical sedimentary rocks composed of shell fragments or, less commonly, broken pieces of crystals inorganically precipitated from solution.   Most limestone is clastic, consisting of variable amounts of calcite shell fragments, calcareous mud, and calcite cement.  Nonclastic textures consist of entirely of intergrown crystals - much like the textures of aphanitic and phaneritic igneous rocks, but the minerals in chemical sedimentary rocks will be different since they precipitate from solution rather than crystallization from silicate melts.  Some limestone is nonclastic, but nonclastic textures are more typical of rock salt and rock gypsum, which are deposited by evaporation of seawater and are commonly referred to as evaporites.  All these deposits resulting from precipitation and evaporation, together with those resulting from accumulation of plant or animal remains, such as peat, lignite, and coal, (organic sediments) are grouped together as chemical sedimentary rocks.

Classification of chemical sedimentary rocks is based primarily on mineralogy because most have a similar texture consisting of interlocking crystals.  Those composed primarily of calcite or dolomite are limestone and dolostone, respectively.  If the rock were mostly quartz, it would be a chert, flint, or jasper.  If carbonaceous matter, then it's coal.
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Highly generalized diagram showing the genetic relationships between detrital and chemical sedimentary rocks.

	SEDIMENTARY ROCK CLASSIFICATION

	Composition
	Texture and other properties
	Rock Name 

Handbook page

	DETRITAL
	Mainly quartz grains, feldspar grains, rock fragments, and/or clay minerals
	Gravel
	Rounded grains
	CONGLOMERATE 222

	
	
	
	Angular grains
	BRECCIA 223

	
	
	Sand
	Mostly quartz grains
	QUARTZ SANDSTONE 

(See orthoquartzite) 228, 226
	SANDSTONE 225

	
	
	
	Mostly feldspar grains
	ARKOSE 229
	

	
	
	
	Mostly rock fragments
	LITHIC SANDSTONE
	

	
	
	
	Sand is mixed with much silt and/or clay (mud)
	GREYWACKE 229
	

	
	
	Mud
	Mostly silt
	Nonfissile (compact)
	SILTSTONE 232
	MUDSTONE 232

	
	
	
	
	Fissile (splits easily)
	SHALE 231
	

	
	
	
	Mostly clay
	Nonfissile (compact)
	CLAYSTONE 233
	

	
	
	
	
	Fissile (splits easily)
	SHALE 231
	

	CHEMICAL OR BIOCHEMICAL
	Carbon from plants
	Black, brittle, low specific gravity
	COAL (bituminous) 244

	
	Mainly calcite, so rock effervesces in dilute HCl and is easily scratched by most metallic objects
	Mostly shells and/or shell fragments (> 2 mm) loosely cemented to form porous rock.  Looks like a granola bar.
	COQUINA
	LIMESTONE 236 - 240

	
	
	Abundant fossils in calcareous matrix
	FOSSILIFEROUS LIMESTONE 238 -240
	

	
	
	Shells of microscopic organisms and clay, poorly cemented, powdery, dull luster.
	CHALK 237
	

	
	
	Microcrystalline, waxy luster, may have conchoidal fracture.
	MICRITE (See calcareous mudstone 233 and marl 234)
	

	
	
	Nonclastic, medium to coarsely crystalline
	CRYSTALLINE LIMESTONE
	

	
	
	Spherical grains like tiny beads in calcareous matrix
	OOLITIC LIMESTONE 236
	

	
	Mainly dolomite, so rock is easily scratched by most metallic objects 
	Nonclastic, microcrystalline, shades of gray, pink, or white, sugary appearance
	Only reacts with dilute HCl when powdered.
	DOLOSTONE 241

	
	Mainly quartz or microcrystalline silica
	Usually white, very low density and fissile
	Powdery, porous and permeable
	DIATOMITE

	
	
	Nonclastic, microcrystalline; color varies;  conchoidal fracture, waxy luster
	Scratches glass
	CHERT 246

	
	Mainly halite
	Nonclastic;  colorless, white, pink, or orange,; crystals formed as inorganic chemical precipitates
	Salty taste
	ROCK SALT 235

	
	Mainly gypsum
	Nonclastic,  crystals formed as inorganic chemical precipitates
	Can be scratched with fingernail
	ROCK GYPSUM 235


WORKSHEET - SEDIMENTARY ROCKS

Look over the sedimentary rocks supplied to you.  Classify and identify them, entering them in the chart below along with the other information requested.  
	Sample
	Detrital or Chemical
	Grain Size
(if detrital)
	Mineral Composition
	Other Characteristics
	Rock Name
	Depositional Environment

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


