Chap.8 CONCEPTS OF STRATIGRAPHY
Definition:
Stratigraphy is a branch of geology concerned with the study of rock layers (stata) and layering (stratification). It allows establishing a relative stratigraphy chronology. 
The relative chronology: based on the principles of stratigraphy and the distribution of fossils.
I- Principles of stratigraphy 
1. Principle of original horizontality: States that, layers of sediments are deposited in horizontal position under the influence of gravity. If we find folded or faulted strata, we know that the layers were deformed by tectonic forces after the sediments were deposited.
2.  Principle of superposition: states that, each layer of an undeformed sedimentary sequence is younger than the one beneath it and older than the one above it. 
3. Principle of faunal succession: states that the sedimentary  strata in an outcrop contain fossils in a definite sequence. The same sequence can be found in outcrops at other locations, so that strata in one location can be matched to strata in another location. 
4. Crosscutting relationships: States that any geologic feature (igneous rocks, faults) are youger than stratigraphic succesion it has intruded, or cuts across.
II- Unconformities
An unconformity is a gap, or a missing part of, the geologic record. Unconformities can form when sediment is not deposited in an area for a long time. Unconformities are classified according to the relationships between the layers above and below them as:  disconformity, nonconformity, angular unconformity.
1-  Disconformity: Is an unconformity in which an upper sedimentary sequence overlies an erosional surface developed on an undeformed  sedimentary sequence. 
2- Nonconformity: Is an unconformity in which the upper sedimentary beds overlie metamorphic or igneous rocks.
3- Angular unconformity: In which the upper layers overlie lower layers that have been folded by tectonic processes. The folded layers were eroded before the horizontal layers formed above them. 
[image: ]
III- Types of Stratigraphy
1. Lithostratigraphy: Focuses on the lithology and mineralogical characteristics of rock layers.
The common units include: Formation, member, bed, group 
2. Biostratigraphy: Uses fossils within the layers to determine relative ages. An index fossil indicates the age of rocks containing it. To be useful, an index fossil is produced by an organism that :
- is abundantly preserved in rocks,
-  was geographically widespread,
-  existed as a species or genus for only a relatively short time, 
3. Chronostratigraphy: Deals with absolute age and time scale of rock layers.

VI- The geological time scale
The geologic time scale divides Earth’s history into intervals marked by distinct sets of fossils, and it places the boundaries of those intervals at times when those sets of fossils changed abruptly. Many of the major boundaries in the geologic time scale represent mass extinctions.
The geological time was subdivided into two eons:  CRYPTOZOIC and Phanerozoic
1. CRYPTOZOIC EON: (of the Greek meaning Hidden Life) which is a synonym of the Precambrian (from -4.6 billion years to -530 MA(millions of years) is subdivided into  earlier eons, Proterozoic, Archean, and Hadean. They constitute a time interval of 4 billion years.
During the Hadean Eon  (Greek for “beneath the Earth”), the earliest time in Earth history. No fossils of Hadean age are known. A few Archean (Greek for “ancient”) sedimentary rocks are preserved. Some contain microscopic fossils of single-celled organisms. In sedimentary rocks of the Proterozoic Eon (Greek for “earlier life”), multicellular fossils have been found but have different kinds of cells arranged into tissues and organs.
2. PHANEROZOIC  EON: (from Greek “visible life”) ( from -530 MA  - 2 MA): This eon is subdivided into eras whose limits are marked by major  mass extinctions and paleogeographic (orogenesis).The following Eras are recognized:
a- Primary Era ( Paleozoic): (Greek for “old life”) from – 538 to  – 245 Ma): Sedimentary rocks formed during this era contain fossils of early life forms, such as invertebrates, fishes, amphibians, reptiles, ferns, and trees. It ends with the extinction of trilobites and many other marine animals. 
b- Secondary Era (Mezozoic): (Greek for “middle life”) from -245 to -66 MA). Sedimentary rocks contain new types of phytoplankton, microscopic plants that float at or near the sea surface, and swimming cephalopods called ammonoids. However, the Mesozoic Era is most famous for the dinosaurs that dominated the earth. Mammals and flowering plants also evolved during this era. It ends with extinction of dinosaurs and many other species. 
c- Tertiry Era ( Cenozoic): (Greek for “recent life”) from- 66 to 2 MA): mammals and grasses became abundant.
d- Quaternary: (2MA to - 6000ans): it does not have the same scale as the others, it was considered to signal the appearance of the humans.
V- ABSOLUTE GEOLOGIC TIME
Absolute geologic time refers to the process of determing the actuel age of rocks, fossils and geologic events in Earth’s history by using radiometric dating which relies on the decay of radioactive isotopes.
Radiometric dating principle
As a radioactive parent isotope decays to a daughter, the proportion of parent decreases (blue line), and the amount of daughter increases (red line). The half-life is the amount of time required for half of the parent to convert to daughter. At time zero, when the radiometric calendar starts, a sample is 100 percent parent. At the end of one half-life, 50 percent of the parent has converted to daughter. At the end of two half-lives, 25 percent of the sample is parent and 75 percent is daughter. Thus, b y measuring the proportions of parent and daughter in a rock, its age in half-life can be obtained. Because the half-lives of all radioactive isotopes are well known, it is simple to convert age in half-life to age in years.
	Couples d’isotopes
	Half –life of parent ( years)
	Effective dating range 

	238U         206Pb
	4,47 x 109
	10 million–4.6 billion

	235U         207Pb
	0,704 x 109
	           =

	232Th       208Pb   
	14 x 109
	          =

	40K           40Ar
	1,2489 x 109
	50,000–4.6 billion

	87Rb          87Sr
	48,8 x 109
	10 million–4.6 billion

	14C            14N
	5730 +_ 30
	100–70,000 


The most commonly used isotopes in radiometric age dating 
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