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  17MZOC02 Functional Morphology of vertebrates 

	                                                     Part A                                   10 x ½  = 5       
           	Choose the correct answer

1. Frogs and toads belong to                                                                                         CO1 K4
a) Apoda b) Caudate c) Salientia d) Urodela
2. Which of the following fish have the ventrally open air bladders                           CO1 K4
a) Amia b) Anguilla angilla c) Periophthalamus d) Neoceratodus
3. Mucous cells are also  called                                                                                   CO2 K1
a) Goblet cells b) Saccular cells c) Epidermal cells d) Glandular cells
4. Stratum lucidum is present in                                                                                  CO2 K4
a) Reptiles b) Mammals c) Birds d) Fishes
5. Lymph hearts opening into                                                                                      CO3 K1
a) Cardial veins b) Vitelline veins c) Iliac veins d) Portal veins
6. The impulse travels from auricles to ventricles                                                       CO3 K2
a) SA node  b) AV node c)  AV bundles d) both A and B
7. The 3rd  cranial nerve in vertebrate is                                                                      CO4 K2
a) Optic  b) Oculomotor  c) Facial d) Olfactory
8. Parasympathetic system also called                                                                        CO4 K2
a) Preganglion b) Thoraco-lumbar outflow c) Cranioscral outflow d) Postganglion
9. Kidney of adult anamniotes                                                                                     CO5 K2
a) Metanephros b) Opisthonephros c) Pronephros d) Archinephros
10. Shell present in the Fertilized egg of mammals                                                      CO5 K4                                                                                                                                      
a) Ovidual funnel b) Ostiopores  c) Ostium d) Ovisac



	Part –B	5x4=20
Answer all questions
Answer should not exceed 200 words or one page 
11.  a)  Give an account on  adaptations of  amphibian.                                                     CO1 K2                                                         
                                           OR
       b) Describe the exoskeleton of scoliodon.                                                                  CO1 K2

12. a) Explain the types of horns.                                                                                      CO2 K2
                                           OR
       b) Discuss about Integument in amphibian.                                                               CO2 K2

13. a) Summarize the Physiology of respiration.                                                              CO3 K2
                                            OR
      b) Explain the modification of aortic arches.                                                              CO3 K4

14. a) Describe the functional divisions of nervous system in vertebrates.                    CO4 K2
                                             OR
      b) Explain the Central nervous system of amphibian.                                              CO4 K2

15. a) Discuss the types of reproductive and urinary ducts in female vertebrate.           CO5 K2
                                             OR 
        b) Write notes on Pronephros.                                                                                 CO5 K3
                                                      PART-C                          5x7=35 
Answer all the followings
Answer should not exceed 600 words or three pages 
16. a) Explain the parental care in fishes.                                                                             CO1 K2
                                      OR                                                                                  
      b) Write a brief notes on origin and ancestory of amphibian.                                       CO1 K3
17. a)  Give a detailed note on the structure and function of skin  of rabbit.                      CO2 K2 
                                        OR                            
      b) Summarize the exo and endoskeleton structure of scoliodon.                                   CO2 K2

18.  a) Discuss the  arterial system of frog with neat diagram.                                            CO3 K2  
                                          OR
       b) Illustrate the air sacs in pigeon and its function.                                                       CO3 K4           
19. a) Describe the peripheral nervous system in vertebrates.                                             CO4 K2      
                                         OR 
       b) Explain the autonomic nervous system of rabbit.                                                     CO4 K4      
20. a) Classify the types of uteri found in mammals.                                                           CO5 K4        
                                        OR 
      b) Describe the urinogenital system in female scoliodon.                                              CO5 K1            
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PART –A
Answer the following 
1. c
2. d
3. a
4. b
5. c
6. b
7. a
8. c
9. b
10. d
PART- B
Answer all questions
11. a) List out the adaptations to amphibious life:
· Locomotion –streanlined body and limbs
· Skeleton
· Muscles- stronger 
· Respirations – cutaneous respiration 
· Circulatory system
· Eggs and development- small eggs
· Sensory system –columella auris 
· Skin- resist desiccation 

b)  Exoskeleton of scoliodon:
· Tooth like dermal denticles- odontoids or placoid scales
· Structure of a placoid scales
· Development of a placoid scales
· Homology of placoid scales


12. a) Types of horns:
· Keratin fibre horn
· Pronghorn 
· Antlers
· Giraffe horns
· Hollow horns

          b) Integument in amphibian:
· 
· Stratum corneum 
· Stratum  spongiosum
· Stratum compactum 
· Mucus gland
· Poison gland
· Chromatophores


13. a) Physiology of respiration 
External respiration –oxygen is taken in by the blood. Large vascular respiratory surface. respiratory pigment. 
Internal respiration- tissue respiration. Gaseous exchange between blood and tissue. respiratory enzyme. Adenosine triphosphate. Dehydrogenases.
Cytochromes. 

b) Modification of aortic arches: 
In elasmobranchs is modified or lost
In bony fish – mandibular arches reduced or disappear
In cyclostomes and fish –afferent brachial artery taking blood from ventral aorta, efferent brachial artery taking blood to lateral dorsal aorta. In dipnoi- pulmonary artery arises. 
In tertrapodes- reduction in the number of aortic arches.
In urodeles – external gills as respiratory organ.

14. a) Functional divisions of nervous system
somatic functions . visceral functions. Afferent or sensory and efferent or motor 2 functional components. 
Functional divisions:
· Somatic sensory, 
· somatic motor components,
· visceral sensory and 
· visceral motors
b) Central nervous system in amphibian: 
fore brain large. Olfactory lobes are prolongated. Cerebral hemispheres are fully evaginated. Two hwmisphere has alarge lateral ventricle. Diencephalon is short. Infundibulum is well developed. Hypophysial portal system. Mid brain is well developed. Nerve cord is short ending in a filum. 
15. a) Types of female reproductive and urinary ducts in vertebrate: 
ovaries are masses of connective tissue. in female anamniotes a coelomic funnel is formed from the nephrotome. Mullerian duct lies on the outer side of the mesonephric duct.  In female mullerian duct acting as an oviduct and a mesonephric duct serving as a ureter. 

b) Pronephros : 
Develops in the anterior most part of the nephrostome.
1-3 uriniferous tubule. Bowman’s capsule and peritoneal funnel are lacking. External glomeruli. Internal glomeruli. Pronephric chamber. Glomus. Head kidneys. Eg : myxine.
PART – C
Answer all the followings

16. a) parental care in fishes : 
1. Net building –Amia calva
2. Coiling round eggs- pholis
3. Attachment to body- guinea fish
4. Integumentary cups- asperdo
5. Shelter in mouth- tilapia
6. Brood pouches- sea horse
7. Mermaid’s pures- oviparous sharks
8. Viviparity- scoliodon
b) Origin and ancestory of amphibian: 
· Earliest amphibia
· Piscine ancestry
· Devonian fishes
· Crossopterygian ancestry
· Polyphyletic origin
· Causes for transition from water to land
· Adaptations to amphibious life.

17. a) Structure and  function of skin in rabbit:
· Skin or integument
· Structure of skin- epidermis : malhigian layer, cornified layer. Dermis.
· Skin derivatives –Hair, uses of hair.
· Epidermal glands- sebaceous glands
· Sweat glands
· Mammary glands
· Other glands
· Uses of skin- shape
· Protection 
· Defence
· Homoiothermy
· Sensation 
· Vitamin D synthesis
· Sexual function
· Excretion
· Other function- storage, absorption etc,
b) Exo and endoskeleton of scoliodon: 
Exoskeleton 
· Tooth like dermal denticles- odontoids or placoid scales
· Structure of a placoid scales
· Development of a placoid scales
· Homology of placoid scales
Endoskeleton 
· Skull – cranium and sense capsules, visceral skeleton
· Vertebral column – trunk vertebra , caudal vertebra
· Pectoral girdle fins – pectoral girdle, pectoral fins
· Pelvic girdle and fins- pelvic girdle and pelvic fins, claspers.

18. a) Arterial  system of frog: 
Aortic arches – 
1. Common aortic arch
· external carotid
· internal carotid
2. Systemic arch
· Oesophageal
· Occipito-vertebral 
· Subclavian 
Dorsal aorta- 
· Coeliaco-Mesenteric
· Gonodal
· Renal 
· Posterior Mesentria 
· Common Iliacs 
3. Pulmocutaneous arch
b) Air sacs in pigeon and its function:
Thin –walled non-vascular air sacs. Arises from the secondary bronchi expect the abbominal air sacs. There are 9 major air sacs in pigeon. 
1. Interclavicular 
2. Cervival 
3. Anterior thoracic
4. Posterior thoracic 
5. Abdominal 
Functions of air sacs: 
a) Lightness- provide lightness and buoyancy to the body. Reducing specific gravity.
b) Flight 
c) Accessory respiratory organ-does not  take part in gaseous exchange. Serve as reservoirs.
d) Temperature regulation- they aid as a cooling devices. It occurs by internal perspiration i.e., water vapours diffuse from blood into the cavities of air sacs and pass out through the lungs, accompanied by loss of body heat. 
e) Cardiac movements
f) Balancing – arranged two side of the body so that proper center of gravity is maintained for flight. 
g) Minimized mechanical friction – reduces mechanical friction during flight.
h) Resonator – helps in forceful expulsion of air and controls the pitch of sound thus, act as resonator.
19. a) Peripheral nervous system in vertebrate 
Peripheral nervous system consists of nerves connected to or arising from the central nervous system. It has cranial and spinal nerves. 
Cranial nerves – which are joined to the brain. Emerge through foramina of the skull. Except the first four pairs all arise from medulla oblongata. 10 pairs of cranial nerves. They are numbered as I to X or I to XII. III,IV.and VI are motor ventral roots. V,VII,IX and X are mixed  dorsa; roots. VIII is a sensory dorsal root. I and II are different from others. I, II and VIII are sensory nerves. 0- nervus terminalis
1. I- olfactory nerve
2. II- optic nerve
3. III- oculomotor nerve
4. IV- pathetic nerve
5. V- trigeminal nerve
6. VI- abducens nerve
7. VII- facial  nerve
8. VIII- auditory nerve
9. IX- glossopharyngeal nerve
10. X- vavagus nerve
Spinal nerves – arises from spinal cord. Paired segmental emerging through intervertebral foramina of the vertebral column. They formed by two roots, a dorsal root
(sensory)and ventral root (motor). The root have different embryonic origin. Dorsal root arise from neural crests while the ventral root arise from gray matter of the spinal cord. 
Somatic sensory, visceral sensory and visceral motor fibres. Spinal nerves divides into 3 branches or rami: dorsal ramus, ventral ramus and visceral ramus. Ramus communicans have 2 parts white ramus and gray ramus. Preganglionic and postganglionic fibres. 
In man there are 31 pairs of spinal nerves : 8 cervical,12 tthoracic, 5 lumbar,5 sacral and 1 caudal .
19. b) Autonomic nervous system in rabbit: 
The autonomic nervous system serves as the intermediary through which the central nervous system controls the involuntary visceral cardiac and glandular muscles. It is divisible into 2 system
1. Sympathetic nervous system: includes pair of long sympathetic trunks, cords or nerves. In rabbit each sympathetic cord bears in all 24 enlargements or ganglia of which 3 cervical ,10 thoracic,6 limbar,4sacral and 1 caudal. Sympathetic nerves innervate the visceral organs heart, and glands. 
2. Parasympathetic nervous system: it is formed by fibres from the III,VII,IX and X cranial nerves and II,III and IV sacral nerves. Parasympathetic ganglia lie in the head,neck and sacral region. 
Working : sympathetic and parasympathetic nerves supply the same organs but their effects are usually antagoniatoc(opposite). Sympathetic stimulation mobilizes the organs for action while the parasympathetic stimulation calms them down. 
20. a) Types of uteri in mammals : 
1. Duplex type-  Completely separate uterine horns each with their own cervical canal. Duplex uteri are seen in rabbits and marsupials. As well as having 2 uterine horns and cervical canals marsupials also have two vaginas
2. Bipartite  type-  The two uteri are separate for most of their length, but share a single cervix. Found in ruminants (deer, moose, elk etc.), hyraxes, cats, and horses.
3. Bicornuate type- (Previously Bipartite Uteri) Bicornuate uteri have a relatively small uterine body and two uterine horns of varying development. A relatively large uterine body and short, poorly developed uterine horns, as seen in the mare, are due to a high degree of paramesonephric duct fusion. Moderately developed uterine horns as in the cow, ewe and goat arise due to an intermediate degree of fusion. Long uterine horns and a small uterine body as seen in the sow, bitch and queen arise due to a low degree of fusion of the paramesonephric ducts. This varying degree of paramesonephric duct fusion reflects the species differences in litter sizes, monotocous species having short horns and polytocous animals having much longer uterine horns.
4. Simplex type- Complete fusion of the paramesonephric ducts forming a single uterine body with no uterine horns. This is seen in primates and especially humans.
20. b) Urinogenital system in scoliodon : 
In scoliodon the two sexes are separate. Sexual dimorphism occurs in male scoliodon. Middle portion of pelvic fins are modified into claspers for transfer of spermatozoa during copulation.
Female Urinogenital system: 
Excretory organs- mesonephric kidneys.
Reproductive organs- one pair of small ovaries. These are lobulated bodies attached mid-dorsally to anterior abdominal wall by a fold of peritoneum, the mesovarium.
Their form and size varies with the age. A pair of long tubular epigonal organs extend between ovaries in front and the caecal or rectal gland behind. Ovarial follicles contain developing ovum. Mature ova are shed into the abdominal cavity from where they enter the oviducts.
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