CBSE CLASS XII ZOOLOGY
Relation among Orga. & Evidences of Evolu.
One mark questions with answers
Q1. Thorns of Bougainvillea and tendrils of Cucurbita are homologous organs. Why?
Ans1. Both are stem modifications and axillary in position. 

Q2. What is the fate of embryonic notochord in vertebrates?
Ans2. It is replaced by the vertebral column in adult vertebrates.
Q3. Corresponding to appendix in man, which organ is present in herbivores?
Ans3. Caecum.
Q4. Mention an anatomical evidence to suggest that snakes have evolved from four footed animals.
Ans4. Presence of vestiges of pelvic girdle and hind limbs indicates that they have evolved from four limbed animals.
Q5. Who is called the Father of Palaeontology?
Ans5. Leonardo da Vinci (1452 - 1519).
Two mark questions with answers
Q1. What can be the probable reason for the extinction of dinosaurs?
Ans1. (a) It is presumed that maybe a comet or meteorite hit the earth about 60 million years back, as iridium, which is rare on earth, has been detected in the strata corresponding to that period all over the world. This metal is found in the meteorites in large quantities.
(b) Global cooling might have occurred leading to their mass extinction. 

Q2. What is molecular homology?
Ans2. Presence of similar biomolecules in closely related forms  is termed as molecular homology, e.g.,
blood proteins of man and apes indicate common ancestry. Homology in the the base sequence of the nucleic acids and the amino acid sequence in the proteins is taken as an indicator of the phylogenetic relationship.
Q3. Taking the example of gill slits, mention how the embryological evidence supports the theory of evolution.
Ans3. Embryos of all vertebrates develop gill clefts during their embryonic development (ontogeny). The gill clefts are lost in the adults of some amphibians, all reptiles, birds and mammals. This similarity in embryonic development among all the vertebrates shows evolution of all vertebrates from a common ancestor.
Q4. Name the six biogeographic realms into which Wallace divided the earth.
Ans4. (a) Nearctic (N. America).
(b) Palearctic (N.Asia, N.Africa, Europe).
(c) Neotropical (Central and S.America).
(d) Oriental (India, Ceylon, Malaysia, Indonesia, Philippines).
(e) Ethiopian (S.Africa).
(f) Australian (Australia, N.Zealand and nearby areas).

Q5. Among pea tendrils, Opuntia spines, lemon thorns and Cucurbita tendrils, which ones are homologous structures and why?
Ans5. (a) Homologous structures are pea tendrils and Opuntia spines. This is because pea tendrils and Opuntia spines are both leaf modifications.
(b) Lemon thorns and Cucurbita tendrils are homologous structures as they are both stem modifications.
Three mark questions with answers
Q1. What are the different types of fossils encountered?
Ans1. Four general types of fossils found are :
(a) Unaltered : In this type, whole bodies of extinct organisms are found frozen in ice at the poles or trapped in amber (fossilized resin of conifers) e.g., wooly mammoth was found preserved in perfect form in ice in Siberia.
(b) Petrified : Replacement of organic parts by mineral deposits is called petrification and such fossils are called petrified fossils. These consist only of hard parts e.g., bones, shells, teeth, wood etc. of ancient, extinct organisms.
(c) Moulds and Casts : Moulds of hardened and fossilized mud that surrounded an extinct individual have been found. The organism might have been destroyed, but the moulds have retained true copies of their shapes. Sometimes, mould is found with petrified fossil of the individual also. Such fossils are called casts.
d) Prints : Footprints or prints of leaves, stems, skin, wing etc made in soft mud, subsequently get fossilized.
Q2. What were the differing views of Charles Darwin and Hugo De Vries on evolution?
Ans2. Charles Darwin (1809 - 1882) defined evolution as descent with modification. According to him, organic evolution is a process of gradual change occurring in successive generations. He stated that complex organisms evolved from simpler ones through continuous variations. He emphasized the importance of nature in evolution.
Hugo de Vries (1848 - 1935) stated that evolution is a discontinuous process rather than a gradual one. He proposed the term mutation for sudden change in the genetic material and believed them to be the fountainhead of evolution.
Q3. How does fossilization occur?
Ans3. The plants or animals, after their death, get preserved and fossilized, when they are buried in lava of volcano, in ice, in oil rich soil, in swamps, in dessicated deserts, in rocks or underwater etc.
Dead remains of aquatic animals and plants settle down at the bottom. Remains of terrestrial organisms are also brought to seas and big lakes by rivers and streams. Mud and sand settle down continuously at the bottom, i.e., sedimentation of mud and sand occurs. Fine mineral particles may penetrate the dead bodies. Decay and disintegration of organic remains takes place to leave only the harder parts as impression, moulds, casts etc. The sedimented mud and sand harden with time to form rocks.
Q4. What is Recapitulation Theory? State the theory and cite two examples to support it.
Ans4. In 1828, Von Baer proposed Baer Law, but it was Ernst Haeckel who proposed the Biogenetic Law or Recapitulation theory on the same lines. Haeckel's law states that "Ontogeny repeats phylogeny"; ontogeny is the life history of an organism while phylogeny is the evolutionary history of the race of that organism.
In other words, an organism repeats its ancestral history during its embryonic development.
Examples :
(a) In the development of the frog, a fish like tailed larva (tadpole) is formed, which swims with the tail and respires through gills. This indicates that the frog has evolved from a fish like ancestor.
(b) Tadpole of Herdmania shows characters of chordates which are, the presence of notochord, well developed dorsally placed central nervous system. These characters are not present in adults as it shows retrogressive metamorphosis. Thus, the larvae shows its ancestral characters.
Five mark questions with answers
Q1. How do evidences from biochemical reactions help in the study of evolution?
Ans1. Animals show relationship in biochemical reactions:-
(a) Living beings posses similar types of biochemicals and biochemical reactions e.g., all aerobic organisms perform Kreb's cycle having similar types of enzymes from Chlamydomonas, Amoeba to human beings and peepal tree. Trypsin, a proteolytic enzyme is found in animals ranging from protozoa to the animals. Amylase - starch splitting enzyme is found from sponges to man.
(b) Metabolic processes like digestion, respiration, biosynthesis etc. occur almost in a similar manner in most animals and the energy released is stored as ATP.
(c) Hormones : Hormones of vertebrates are similar in structure and function, e.g., thyroxine deficiency.
(d) Blood and Lymph : These are the mobile connective tissues composed of corpuscles and fluid in all mammals. The components and functions of blood and lymph are very much similar in most of the animals, which indicates close relationship between these animals.
(e) Blood proteins : It has been proved that the blood proteins in all the mammals or birds are similar, but are different from those of other vertebrates. Protein tests also show that cows, sheep, goats and deer are closely related; while dogs, cats and bears are grouped in another category. These tests indicate that birds are more closely related to crocodiles while lizards and snakes have a close relationship with each other.
(f) Blood Groups : Four main blood groups A, B, AB and O are found in human beings. A and B groups found in man are, also found in apes, but not in monkeys, which shows that man is closer to apes than to monkeys.
(g) Complexity of nitrogenous wastes : Physiology of excretion in vertebrates clearly indicates evolutionary advancement. The nitrogenous waste in many fishes is in the form of ammonia, in case of amphibians it is urea, as amphibians are more evolved than fishes, while birds and reptiles excrete uric acid.
Q2. Explain the embryological evidences of evolution.
Ans2. These evidences are based on the comparative study of the embryos of various animals.
(i) Similarity in early development : In all the multicellular animals the fertilized egg (zygote) undergoes segmentation (cleavage) to produce a solid structure, the morula. The morula develops into a single layered hollow blastula. The latter changes into either two or three layered gastrula. The animals having two layered gastrula are said to be diploblastic, e.g., coelenterates. The animals in which three layered gastrula is found are known as triploblastic, such as frog, lizard etc. Diploblastic gastrula consists of ectoderm, mesoderm and ectoderm. These two or three layers of gastrula are termed as primary germ layers, which give rise to the entire animal. Such a similar early development establishes a close relationship among all multicellular animals.
(ii) Resemblance in vertebrate embryos : If a comparative study of embryos of the same age of vertebrates, such as a fish, a frog, a salamander, a turtle, a bird and a man is made, it is observed that they resemble one another closely. They have more or less the same form and structures like gill clefts, tail, etc. Although the embryos of all vertebrates resemble one another but the embryos of closely related groups resemble more closely than the embryos of the distant groups. This is another evidence establishing close relationship among these divergent vertebrates.
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(iii) Recapitulation Theory/Biogenetic Law : In 1828 Von Baer proposed Baer law. Ernst Haeckel proposed the biogenetic law in 1868 and contributed most to its wide application in biology. Haeckel's biogenetic law states that "Ontogeny repeats phylogeny". Ontogeny is the life history of an organism while phylogeny is the evolutionary history of the race of that organism. According to this law, an organism repeats its ancestral history during its development.
Examples : (a) In the development of the frog, a fish like tailed larva (tadpole) is formed, which swims with the tail and respires through the gills. This indicates that the frog has been evolved from a fish like ancestor.
(b) Tadpole (larva) of Herdmania (urochordate) shows characters of chordates i.e., presence of notochord, well developed dorsally placed central nervous system and tail. However, adult Herdmania does not have notochord and tail. Nervous system is also very much reduced in adult Herdmania. Thus, the larva shows its ancestral characters.
(iv) Temporary embryonic structures : In some animals, certain structures develop during embryonic stages but they disappear in the adults. For example, during embryonic stage tooth appears in birds but the same disappears in the adult. It shows that the birds have evolved from toothed reptile like ancestors. The tadpole larva of frog possesses a tail, gills, lateral line system, etc. but these structures are lost in the adult condition. Even in the early human embryos some rudiments of gill clefts are visible.
(v) Development of organs : Although modifications due to evolutionary process are bound to be there, the various organs among the vertebrates develop in a similar manner, which further suggests close relationship between them. For example, the development of organs like brain, ear, heart, etc. among all the vertebrates essentially follows the same pattern.
Q3. What are the morphological and anatomical evidences of evolution?
Ans3. Morphological and Anatomical Evidences : These evidences are based on the comparative forms and structures of various parts or organs of the body. These include the following :
(i) Homologous organs : The organs which have the same fundamental structure but are different in function are called homologous organs. These organs follow the same basic plan of organization during their development. But in the adult condition, these organs are modified to perform different functions as an adaptation to different environments.
Examples : (a) The forelimbs of frog, lizard, pigeon and whale have the same basic structural plan. In each case the fore-limb consists of an upper arm, fore arm, wrist, palm and fingers. The upper arm is always made up of humerus, the forearm is composed of radio-ulna, the wrist consists of carpals, and the palm contains metacarpals and digits. The skeletal parts of the fore-limbs of all these vertebrates are similar in structure and arrangement. But the forelimbs of these animals have different shapes and functions. In frog they are used for leaping, in lizard for creeping, in pigeon for flying and in whale for swimming.
(b) Even with in the same group, e.g., mammals, the fore-limbs though having the same plan are variously adapted for different habitats. For example, the fore-limbs of bat, whale, horse and man are respectively modified for flying, swimming, running and grasping.
(c) Structural homology is also seen in the skeleton, heart, blood vessels, brain, nerves, muscles and excretory system of different vertebrates.
(d) Another example of homologous organs is the presence of different mouth parts of some insects. The mouth parts of cockroach, honey bee, mosquito and butterfly have the same fundamental plan. In each of these insects the mouth parts comprise of a labrum, a pair of mandibles and two pairs of maxillae, but they have different functions to perform, keeping in view their different feeding habits. The mouth parts in cockroach are adapted for biting and chewing, in honey-bee for chewing and lapping, in mosquito for piercing and sucking, in house-fly for sponging and in butterfly for siphoning.
(e) In plants, the homologous organs are thorn of Bougainvillea and tendril of Cucurbita, both arising in the axillary position.
(f) Homology is also seen among the biomolecules. This is called molecular homology. For example, the proteins found in the blood of man and ape are similar. The phylogeny of an organism can be traced by using the base sequence in nucleic acids and amino acid sequence of proteins in related organisms.
[image: image2.png]Humerus,

Humerus

Humerus
Radio Ulns
Carpals
3 sdio
Metacarpals Rafio
Phalanges Radio
. Ulna
Carpals
Phalanges: Metacarpals
v i Phalanges
whale Bat Horse wan

Fore-limbs of Four Different Mammals.




(ii) Analogous Organs : The organs which have similar functions but are different in their structural details and origin are called analogous organs.
Examples : (a) The wings of an insect are analogous to the wings of Pterodactyl (extinct flying reptile), of a bird and of a bat. It is due to the fact that the basic structure of the wings of the insects is different from the wings of Pterodactyl, of bird, and of bat. However, their function is similar.
(b) Fins of fishes and flippers of whales are analogous organs. Fins of fishes are not pentadactyle. The flippers of whales are pentadactyle. Thus, basic structure of fins of fishes and flippers of whale is different but both are used for in swimming.
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(c) Stings of honey bee and scorpion are analogous structures. The sting of honey bee is a modification of its ovipositor (structure that helps in egg laying) while that of scorpion is the modified last abdominal segment. Stings of both arthropods perform a similar function.
(d) In plants, a stem may be modified to look like a leaf and may perform the functions of a leaf as in Ruscus. This structure, called a phyllode, is analogous to a leaf.
(iii) Vestigial Organs : The organs which are present in reduced form and do not perform any function in the body but correspond to the fully developed functional organs of related animals are called vestigial organs. They are believed to be remnants of organs which were complete and functional in their ancestors.
Examples :
(a) Vestigial organs in Human Body : Human body has been described to possess about 90 vestigial organs. Some of these are nictitating membrane, muscles of pinna (part of external ear), vermiform appendix, caudal vertebrae (also called coccyx or tail bone), third molars (wisdom teeth), hair on body, and nipples in male.
[image: image4.png]Teum

Vermifarm
Appandin

AV * L
D&;:S;Le &Ui& .

\Vestigial Organs in the Human Body.




(b) Vestigial organs in other animals : Important examples are vestiges of hindlimbs and pelvic girdles of pythons and Greenland whales, (which show that snakes and whales originally evolved from four-footed ancestors), wings of flightless birds such as Ostrich, Emu, Cassowary, Kiwi, Rhea and Dodo (extinct) and splint bones in the feet of horse.
[image: image5.png]



(c) Vestigial organs in plants : Vestigial organs are also present in plants e.g., scale leaves of Ruscus and the various underground stems.
(iv) Connecting Links : The organisms which possess the characters of two different groups are called connecting links. Following are some important examples of connecting links.
Examples : (a) Euglena and other chlorophyll-containing green protozoans connect the animal kingdom with the plant kingdom.
(b) Proterospongia is a colonial protozoan. It consists of flagellated and collared individuals that resemble choanocytes (collar cells) of sponges. Thus, it is a link between protozoa and porifera.
(c) Neopilina is a connecting link between Annelida and Mollusca as it possesses a shell,a mantle and a large muscular foot. Its annelid characters are presence of segmentally arranged gills, nephridia and muscles and a trochophore-like larval stage.
(d) Peripatus, an arthropod, is a connecting link between annelida and arthropoda. Its arthropod characters include haemocoel, tracheae as respiratory organs and tubular heart with ostia. The annelid characters are, the worm-like body, structure of the eyes, unjointed legs, presence of segmental nephridia, soft cuticle and continuous muscle layers in the body wall.
(e) The lung fishes may be considered the connecting links between the fish and amphibians. The lung fishes have all the characters of a typical fish, but they are capable of respiring through lungs and possess a three chambered heart.
(f) Egg-laying mammals like duck-billed platypus and spiny ant eater bear hair and mammary glands, but also possess some of the reptilian characters such as laying of eggs, presence of cloaca and some skeletal similarities. Thus they are connecting links between reptiles and mammals.
Archaeopteryx - a fossil is also regarded as a connecting link between reptiles and birds and has been described earlier in this chapter.
(v) Atavism : It is the reappearance of certain ancestral characters which had either disappeared or were reduced. There are some examples of atavism in human beings, viz., the power of moving pinna in some people, greatly developed canine teeth, exceptionally long and dense hair, short tail in some babies and presence of additional mammae in some individuals.
Q4. Draw the geological time scale showing the various eras, periods and epochs.
Ans4.
	Era
	Age in
million
years
	Period
	Epoch
	Dominant Fauna

	Coenozoic
(Age of Modern life)
	0.1






2.5






7






25






38






54






65
	Quarternery
	Recent (Holocene)
	Modern man, mammals, birds, fishes, insects.

	
	
	
	Pleistocene
	Extinction of great mammals. Primitive man common. Evolution of human societies & culture.

	
	
	Tertiary
	Pliocene
	Evolution of primitive man-like forms from man like apes. Formation of modern mammals.

	
	
	
	Miocene
	Mammals at peak. Evolution of man like apes.

	
	
	
	Oligocene
	Decline of egg laying and marsupial mammals.   Rise of first monkeys and apes.

	
	
	
	Eocene
	Diversification of placental mammals.

	
	
	
	Palaeocene
	Rise of first primates, placental mammals and modern birds.

	Mesozoic (Era of Medieval life)
	135
	Cretaceous
	Extinction of dinosaurs and toothed birds. Rise of first modern birds.

	
	195
	Jurassic (Age of Giant Reptiles)
	Origin of advanced lizards, crocodiles, alligators, marsupials toothed birds. Dinosaurs became large. Reptiles dominant.

	
	240
	Triassic
	Origin of dinosaurs & primitive mammals (egg-laying mammals). Extinction of primitive amphibians.

	Palaeozoic (Era of Ancient life)
	285
	Permian
	Extinction of many marine invertebrates like Trilobites. Rise of modern insects. Evolution of mammal like reptiles.

	
	375
	Carboniferous (Age of Amphibians)
	Origin of reptiles and winged insects.

	
	420
	Devonian (Age of fishes)
	Origin of first land vertebrates (amphibians). Fishes abundant.

	
	450
	Silurian
	Origin of jawed fishes and wingless insects.

	
	520
	Ordovician (Age of invertebrates)
	Origin of chordates and first jawless fishes (origin of vertebrates). Invertebrates abundant.

	
	570
	Cambrian
	All invertebrate phyla established. Trilobites (swimming crustaceans which do not exist today) dominant.

	Proterozoic (Era of early life)
	2300





3600





3800
	Pre-cambrian
	Origin of marine metazoans including sponges, cnidarians, annelids, molluscs and arthropods.
Scanty fossils.
Origin of prokaryotes (Monera) and Eukaryotes (Protista).
Origin of life.

	Archeaozoic (Era of invisible life)
	4600
	 
	No life?


