CHAP. 6   SEDIMENTARY ROCKS
1- PROCESS OF FORMATION
Weathering happens when water, wind, ice, and heat break down rock into smaller fragments. These fragments are called sediment. Sediment can move over the Earth’s surface through erosion and transport. Erosion and transport happen when water, wind, ice, or gravity move. Over time, sediment that has been eroded stops moving and is deposited. When sediment stops moving, it is called deposition. Sediment can be deposited in bodies of water and other low-lying areas. Finally, the loose sediment becomes hard sedimentary rock through process known as lithification. 
2- DIAGENESIS
 Refers to the physical and chemical changes caused by pressure, heat, and chemical reactions by which sediments buried within sedimentary basins are lithified, or converted into sedimentary rock.
 The diagenesis evolution can be divided into four main phases of unequal and increasing duration:
1-   Deposition: accumulation of sediment and beginning of degradation of organic matter.
2- Compaction: the reduction of the porosity by the expulsion of water.
3- Cementation: assembly of particles by cement.
4- Lithification: transformation of loose sediment into consolidated rock.

3-  FEATURES OF SEDIMENTARY ROCKS: 
a- Fossils are any remains or traces of a plant or animal preserved in rock. Fossils provide information about the ages of sedimentary rocks and their depositional environments. Exp: the presence of marine or lacustrine living beings in sediment allows affirming that the rock was formed in this environment. 
b- Bedding, or stratification, which occurs when, layers of sediment, or beds (strata).are deposited on top of one another. These beds range from only millimeters or centimeters thick to meters or even many meters thick. Most bedding is horizontal, or nearly so, at the time of deposition.
c- Solubility: many minerals can be dissolved in water depending on pH and temperature. Exp: in 1litre of water we can dissolve 13ppm of calcite and 60ppm of dolomite, 2,4g of gypsum, 300g of gemme salt etc.. 
d- Porosity, permeability: porosity is the volume of voids contained in a rock (expressed as %), while permeability defines the ability of a rock to be more or less fluid (water, oil...).
e- Graded bedding: The larger grains settle rapidly and concentrate at the base of the bed. Finer particles settle more slowly and accumulate in the upper parts of the bed.
4- TYPES OF SEDIMENTARY ROCKS
Sedimentary rocks are broadly divided into four categories:
a-  Clastic sedimentary rocks are composed of fragments of weathered rocks, called clasts, that have been transported, deposited, and cemented together. Clastic rocks make up more than 85 percent of all sedimentary rocks. clastic sedimentary rocks are grouped by the sizes of the sediment pieces in them. 
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b- Organic sedimentary
 Organic sedimentary rocks, form by diagenesis of the remains of plants and animals. Coal is an organic sedimentary rock made up of decomposed and compacted plant remains. Chert is a rock composed of pure silica. Made up of the remains of tiny marine organisms (diatoms, radiolarians, spongolites) that make their skeletons of silica. Carbonate rocks are formed by the accumulation and lithification of carbonate minerals that are directly or indirectly precipitated by organisms.
c-  Chemical sedimentary 
Rocks form by direct precipitation of minerals from solution. Rock salt, for example, forms when salt precipitates from evaporating seawater or saline lake water. The most common minerals found in evaporite deposits are gypsum (CaSO4, 2H2O) and halite (NaCl). Seawater is so nearly saturated in calcium carbonate that calcium carbonate minerals can precipitate under the proper conditions to form oölitic limestone. Limestone of this type is a chemical sedimentary rock. However, most limestone is bioclastic.
d- Bioclastic sedimentary rocks. 
Most limestone is composed of broken shell fragments. The fragments are clastic, but they form from organic material, As a result bioclastic rocks. Calcite-rich carbonate rocks are called bioclastic limestone, whereas rocks rich in the mineral dolomite are also called dolostone. Chalk is a very fine-grained, soft, white bioclastic limestone made of the shells and skeletons of microorganisms (coccolithophores) that float near the surface of the oceans.
e- Other Biological and Chemical Sediments
 There are several less common biological and chemical sediments that are locally abundant. They include coal, phosphorite, iron oxide, and the organic carbon–rich sediments that produce oil and natural gas. The role of biological versus chemical processes in forming these sediments is variable.
- phosphorite: Sometimes called phosphate rock, phosphorite is composed of calcium phosphate precipitated from phosphate-rich seawater.
- Iron oxide sediments:  are sedimentary rocks that usually contain more than 15 percent iron in the form of iron oxides and some iron silicates and iron carbonates.
- Coal, oil and naturel gas: Coal is a biological sedimentary rock composed almost entirely of organic carbon and formed by the diagenesis of wetland vegetation. In wetland environments, vegetation may be preserved from decay and accumulate as a rich organic material called peat, which contains more than 50 percent carbon. If peat is ultimately buried, it may be transformed into), lignite (70 à 75% C), coal (80 à 85% C), anthracite (92 à 95% C), graphite (pur carbon). 
The remains of algae, bacteria, and other microscopic organisms may accumulate in fine-grained sediments as organic matter that can be transformed by diagenesis into Crude oil (petroleum) and natural gas that are not normally classed with sedimentary rocks. They can be fluids in the pores of sedimentary rocks.

