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حيوانية لدراسة بقايا الكائنات الاالساسية المفاهيم يهدف علم المتحجرات الى تعليم الطالب 

ولدراستها ات والتي عاشت في العصور الجيولوجية القديمة, هذه البقايا تسمى المتحجروالنباتية 

ا وانها مك وتطور الكائنات الحية عبر الزمن والجغرافية القديمة اهمية في معرفة المناخ القديم

.تمثل ادلة طباقية تساهم في مقارنة الوحدات الصخرية في اماكن مختلفة  

 سنتناول في هذا الفصل المواضيع التالية:

.اهمية المتحجرات, التكيف البيئي, طبيعة المتحجرات, طرق حفظ المتحجرات -  

شعبة االسفنجبات -  

شعبة جوفيات المعي -  

شعبة الطحلبيات -  

مشعبة عضديات القد -  

شعبة الرخويات -  

شعبة المفصليات -  
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Paleontology 

 

Paleontology: is the study of the remains of animals and plants which 

existed prior to the present time. Paleontology is divided into: 

1- Paleozoology: the study of animal remains. 

2- Paleobotany: the study of plant remains. 

The nature of fossils   

Fossils are the remains or traces animals or plants which have been 

preserved by natural causes in the earth’s crust.  

Fossils are unequally distributed in sedimentary rocks. They are abundant 

in some formations, but rare or absent in others. Fossils are common at 

certain localities and lacking elsewhere in the same formation. The places 

where they are common generally denote conditions of burial favorable 

for preservation of organic remains, such as protected bays along a 

former shore line. Some relatively thin fossil zones are persistent 

throughout large areas, making it possible to correlate formations  

in widely separated localities. 

  

Requisites of Fossilization:  

In the process of fossilization, preservation of the organic remains is a 

necessity, and this depends chiefly upon two requisites:  

1- Quick burial in a protective medium. 

2- Some kind of hard parts, such as a shell or skeleton. 

Since preservation by protective covering is of first importance in the 

process of fossilization, animals and plants which live in water have a 

much better chance of becoming fossils than terrestrial organisms. It is 

not surprising, therefore, that marine animals are much more common as 

fossils than those which lived on land.  
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Types of Preservation: 

1-Unaltered Soft Parts: 

 The best-known examples of complete preservation are remains of 

mammoths in the frozen tundra of Siberia. Natural mummies have been 

formed by the dry air of deserts, preserving some of the soft tissues and 

the hard parts.  

2-Unaltered Hard Parts 

Most invertebrates possess hard parts composed of calcium carbonate, 

calcium phosphate, silica, complex organic compounds, or combinations 

of these. Calcium carbonate occurs in the form of calcite or aragonite, and 

some shells contain both these minerals. Silica takes the non- crystalline, 

hydrated form (opal). These organically precipitated mineral substances 

generally are not chemically pure but contain admixtures of such 

elements as magnesium, strontium, iron and sulfur. 

  

3- Altered Hard Parts: 

Many fossils show varying sorts and degree of alteration of their original 

structure. Such changes may affect physical structure, chemical 

composition, or both. They may consist only of slight rearrangement of 

molecules, or involve hardly noticeable removals, additions, or 

substitutions. If carried far enough, not a trace of the original chemical 

and physical structure will remain.  

A- Carbonization: 

 Solution and other chemical action under water commonly transforms 

the composition of the tissues of plants and animals to a thin film of 

carbon. The organic remains are then carbonized, and the process of 

making such fossils is termed carbonization. It is accomplished by a 

decrease in the volatile constituents, comprising the hydrogen, oxygen 

and nitrogen content of original tissues. 

B- petrifaction: 

Shells and bones, which are somewhat porous, may be made denser by 

deposition of mineral substances by ground water. Hard parts altered in 

this way are permineralized; the process of alteration is termed 

permineralization or petrifaction. 
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C- Recrystallization: 

The internal physical structure of some shells is changed by shuffling of 

molecules as the result of solution and reprecipitation. The  

molecules become arranged in crystalline aggregates. 

 

D- Dehydration and Crystallization:  

Large quantities of noncrystalline opaline skeleton material are secreted 

by protozoans and sponges. Opal is unstable, tending to lose water; it then 

crystallizes into the minerals chalcedony or quartz. Not surprising, 

therefore, is the fact that most siliceous fossils now consist of chalcedony 

or quartz. Crystallization of such complex microscopic bodies as 

radiolarian tests generally has destroyed their original structure, partly or 

entirely. 

E- Replacement: 

Solution of a shell or other hard structure, coupled with simultaneous 

deposition of some other mineral substance in the voids formed, leads to 

replacement. Change of this sort may also comprise substitution of one 

chemical ion for another a mineral, as magnesium or iron for calcium. 

Whether the original microstructure is preserved in this process or not, 

the hard parts are described as replaced. Many kinds of minerals may 

replace others. 

F- Traces of Animals 

1-Molds and Casts:  

Following burial of the hard parts of an organism, sedimentary materials 

are packed closely around them, and if there are cavities, these commonly 

are filled also by sediment. The impression of skeletal remains in 

adjoining rock constitutes a mold. It may be termed an external mold 

if the shape of the outer sides of the hard parts is shown or internal mold 

if the impression reveals the form and markings of inner surfaces. An 

internal mold is frequently called a steinkern. 

Many shells and skeletons buried in sediment are removed by solution. 

This is particularly true of organic remains in permeable rocks, such as 

sandstones and porous limestones, which permit free circulation of water. 

Opaline material and aragonite are particularly liable to this type of 
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destruction. Where skeletal parts are thus removed from the matrix, 

natural molds can be observed. 

 Filling of the cavity by mineral matter or other substance forms a 

cast. 

 

2- Tracks, Trails, and Borings: 

 Tracks and trails made by the feet, tails, and other portions of the bodies 

of animals are frequently preserved in muds. Tracks made by dinosaurs 

are abundant in certain localities. Less commonly, impressions made by 

the soft bodies of jellyfish and other delicate organisms in fine sediment 

may be preserved. Burrows or tubes made by worms and other animals 

are common also. Gastropods bore round holes in clam and other shells in 

order to secure the soft parts as food. 

  

3- Coprolites: 

 Fossil excrements of animals, termed coprolites, may be important 

fossils because many contain undigested remains of food. They also show 

the approximate shape of the anus of some animals. 

  

Distortion and Obliteration of Fossils: 

The original shape of organic remains is not always preserved in fossils; 

it may be obliterated partially or completely. Fossils may be flattened by 

compaction of sediments and distorted or even completely destroyed by 

transformation of sediments into metamorphic and igneous rocks. 

Value of Fossils: 

Remains of organisms preserved in rocks of the earth’s crust have three 

chief kinds of value, These are (1) as stratigraphic indicators, for 

correlation of deposits containing them and for determination of relative 

geologic age; (2) as records of past forms of life, showing the course of 

evolutionary modifications of animals and plants during geologic time; 

and (3) as evidence of changing environments and geographic patterns 

during geological history.  
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1-Stratigraphic Indicators:  

 Fossils are an indispensable means for classifying and correlating 

sedimentary formations distributed throughout the world, except very 

ancient (Pre-Cambrian) rocks in which fossils are virtually absent. Such 

classification and correlation have the utmost importance in economic 

geology, as in exploring for petroleum, coal, and many other mineral 

resources.  

Arrangement of fossils in order of their geologic age requires, first, that 

the relative position of the fossil-bearing rock layers be observed. 

 Where strata are not disturbed by folding, the oldest are  

the lower and the youngest are topmost. Even where sedimentary layers 

stand on end or are overturned, physical criteria of various sorts generally 

permit firm conclusion as to original bottoms and tops of beds. The order 

of succession of fossil assemblages in each exposed rock section thus can 

be established. Wherever fossil assemblages in two or more sections can 

be matched, indicating approximate age equivalence, tie points are given 

for making a composite section which reaches stratigraphically from 

oldest to youngest rocks included in any of the joined sections (Fig. 1). 

When enough sections have been pieced together in this manner, the 

whole fossil- bearing part of the geologic column is covered and 

succession in age of the fossils is determined. 

 

 

 

 

  

 

 

 

Figure (1) Fossils as stratigraphic indicators. Diagrammatic sections A and B show 

successions of strata at two places about 200 miles apart and some of the invertebrate fossils 

in the various rock divisions. Observation of the sequence of the different assemblages 

furnishes basis for determining their relative geologic age, and comparison of fossils found in 

the two sections permits correlation of one with the other. 

 

 

 

A B 



Paleontology                                                                                                   Dr. Salah A.  Hussain 

 7 

2- Records of Past Forms of Life: 

  Few fossils completely show the form and structural features of once-

living organisms, for only exceptionally are traces of soft parts preserved. 

Hard parts of animals are very abundant, however, in all Cenozoic, 

Mesozoic, and Paleozoic systems, and these furnish indisputable proof of 

the existence and nature of ancient animal life. If these fossils were 

unknown, the diversity of modern animals and many peculiarities of their 

distribution would be quite incomprehensible. Hypotheses to explain 

them could be formulated from study of living creatures, but there would 

be no adequate means for testing them. The fossils are actual records of 

successive past forms of life, distributed over the world in places where 

the organisms lived. To the extent we can find all significant parts of this 

voluminous record and correctly interpret them, we shall gain 

understanding of the “tree of life.” This includes knowledge of what 

kinds of animals have existed, when they appeared and vanished, how 

and where they lived, and what sorts of environment they preferred. 

3- Significance in Historical Geology: 

Study of the history of the earth, which is the domain of historical 

geology, so largely depends on fossils that without them we should be 

able to decipher only parts of the rock record and this on a regional basis 

at most. We could guess that some sedimentary formations were laid 

down in shallow seas which invaded continental areas, but without 

finding marine fossils we could not be sure. Study of rock structure in the 

Appalachian Mountain region would reveal that folding and faulting 

occurred there after deposition of thick coal-bearing strata named 

Pennsylvanian and before accumulation of red sandy strata called 

Newark, but without fossils, geologists have no way of fixing the time of 

Appalachian mountain building with respect to crustal deformation in the 

Rockies, Sierra Nevada and Alps. 

Concepts of Species and Genera 

 Scientific classification of animals is based essentially on conception of 

unit groups called species, which are assemblages of individuals having 

identity or near identity of form and anatomical features, except for sex 

differences, and measurable distinctness from other assemblages. 

The next step in classification of animals is association together of 

species having significant common attributes which are judged to denote 

genetic relationships. Such groups of interrelated species are called 

genera (sing. genus)  related genera are assembled in families, and these 
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in higher rank categories of increasing comprehensiveness, among which 

the most commonly used are termed order, class, and  phylum. 

Adaptation to environment 

Animals are greatly influenced by the surroundings in which they ‘live. In 

the struggle for existence, many species become specially fitted for 

particular modes of life. They obtain food, adapt themselves to all aspects 

of their environment, find ways of protection from enemies, and 

successfully reproduce their kind. They become established under various 

conditions of depth, temperature, and bottom conditions in the seas; 

become differentiated for floating freely or swimming; invade 

hypersaline, brackish, and fresh waters; achieve ability to move about on 

land; and even take to the air. Many burrow in sediment at the bottom of 

water bodies or in the earth on land. Virtually no place on or near the 

earth’s surface is, uninhabited by some kind of animals. 

This adaptation of the animal kingdom to all sorts of environments has 

importance in paleontological study, for what is true of the present is 

equally true of the past. Knowledge of the mode of life of modern 

animals of all kinds therefore is helpful in understanding adaptations of 

ancient invertebrates and vertebrates, because most ecologic adaptations 

of animal groups seem to have been acquired early in their history and 

retained tenaciously. Thus, the fact that modern corals build reefs only in 

shallow warm seas, correlated with observation that Mesozoic and 

Paleozoic coral reefs occur chiefly in low latitudes and in deposits having 

signs of shallow marine origin, strongly suggests that the pre-Tertiary 

reef corals, like modern ones, thrived in warm shallow waters.  

 

 

 

 

 

 


