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Cellular Differentiation: RNA processing, translational regulation of developmental process, cell-

fate by progressive determinants, autonomous cell specification by cytoplasmic determinants,

establishment of body axes, teratogenesis; Secondary Induction; Organogenesis: A brief account; 

Origin and Migration of Germ Cells in Vertebrates; Various organs formation from germinal 

layers, Factors controlling Growth and Oncogenesis. Hormones as Mediators of Development;

Regeneration in Vertebrates. 

Practicals

Preparation and study of serial sections of mammalian or chick embryos. Application of 

microsurgical techniques on chick embryos in vitro. Preparation and staining of histological slides. 

Study of fertilization. 

Books Recommended: 

1. Scott F. Gilbert. 2008-onward. Developmental Biology, Sinauer Associates Inc., Publishers,

Massachusetts. 

2. Bruce M. Carlson. 2000. Human Embryology and Developmental Biology, Mosby, London. 

3. Balinsky, B.I. 1985. An Introduction to Embryology, W.B. Saunders, New York.

Z-3611 & Z-3612 WILDLIFE & LAB Cr. 3(2+1) 

Theory 

Introduction to wildlife, Philosophy and significance of wildlife. 

Animal distribution in Pakistan and their affinities. 

Important wild animals, distribution, status, conservation and management (population estimates 

and diversity indices). 

IUCN categories of wildlife status.  

In-situ, ex-situ conservation,  

Wildlife benefits, Zoonotic diseases,  

Provincial wildlife rules in Pakistan, Zoo rules, National and International organizations involved 

in conservation and management of wildlife, 

National Park, Wildlife Sanctuary, and Game Reserves in Pakistan,  

IUCN protected areas, Eco-regions, Ramsar Convention, Ramsar sites of Pakistan, Major threats to 

wetlands. Threatened species of Pakistan. 

Practicals: 

Field work and study of species richness, species evenness, relative abundance, Simpson Index, 

Shannon Weiner Index. 

Demonstration of distribution of animal species of Pakistan, (Blank map will be provided), 

Individual presentation of threatened wild animal of Pakistan assigned to students. 

Books Recommended: 

1. Bailey, J.A., 1986. Principles of Wildlife Management, John Wiley.

2. Gaston, G. and J. Spicer. 2007. Biodiversity. Blackwell Publishing & Co. London, UK.

3. Grimmett, R. Inskipp, C. and Inskipp, T.2001, Birds of the Indian Sub-Continent. Helm.

4. Grimmett, R. Roberts, T. J and Inskipp, T. 2008. Birds of Pakistan. Helm Field Guide.

5. Hickman, Roberts, and Larsen, 2003. Animal Diversity (3rd Edition).McGraw Hill, New York.

6. Hickman, Roberts, and Larsen, 2004. Integrated principles of Zoology (12th Edition).McGraw

Hill, New York.

7. Jordan, E. L. and Verma, P. S. 2011.Invertebrate Zoology, S. Chand and Company.

8. M . S. Khan. 2006. Amphibians and Reptiles of Pakistan. Krieger Publishing Company, Florida

USA.

9. M. M. Shafique, 2005. Wildlife Acts and Rules of Pakistan. PFI, Peshawar.

10. Miller and Harly, 2007. Zoology (7th Edition). McGraw Hill, New York.
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11. Mirza . Z. B. 1998. Illustrated handbook of Animal Biodiversity of Pakistan. Printopak.

12. Mitsch, W. J. and Gosselink, J. G. 2007. Wetlands 4th ed. John Wiley & Sons, Inc.

13. Odum, E.P., 1994. Fundamentals of Ecology, W.B. Saunders.

14. Pough, F. H., Janis, C. M. and Heiser, J. B. 2006. Vertebrate Life, 6th Ed. Pearson Prentice Hall.

15. Prasad, S. N. and Kashyap, V. 2011.A textbook of Vertebrate Zoology, New Age International

Publishers.

16. Punjab Wildlife Act 1974. Government of the Punjab.

17. Roberts, T. J. 1991. Birds of Pakistan. Vol. I Oxford

18. Roberts, T. J. 1992. Birds of Pakistan. Vol. II. Oxford

19. Roberts, T. J. 1997. Mammals of Pakistan. Vol. II. Oxford

20. Roberts, T. J. 2005. Field Guide to the large and Medium-sized Mammals of Pakistan. Oxford

21. Roberts, T. J. 2005. Field Guide to the small Mammals of Pakistan. Oxford

22. Robinson, W.L. and Bolen, E.G., 1984. Wildlife Ecology and Management. McMillan,

Cambridge.

23. S. S. Ali, 1999. Zoogeography, Paleontology and Wildlife Management, Naseem Book Depot,

Hyderabad.

24. Singh, S. K. 2005. Text Book of Wildlife Management. IBDC

25. Smith, R. L. 1980. Ecology and field biology, Harper and Row.

YEAR–II 

SEMESTER–VII 

Course Code Title of Course Credit Hours 

Z-701 (0+0)0 تدریسِ ترجمہ قرآن 

Z-702 Environmental Biology-I 4(3+1) 

Z-703 Evolution  4(3+1) 

Z-704 Zoogeography  4(3+1) 

Z-1000 Thesis (Research) 6(6+0) 

Z------ Special Paper A-I 3(2+1) 

Z------ Special Paper B-I 3(2+1) 

Z------ Elective /supporting Paper  3(2+1) 

Total Credit Hours 21 

Z-701 قرآن ترجمہ تدریسِ Cr: 0(0+0) 

سورۃ الزمر تا سورۃ ق

Z-702 ENVIRONMENTAL BIOLOGY-I Cr. 4(3+1)

Theory 

Concept of physical environment: 

Origin of Solar System and Earth; Climate variation; Origin of Atmosphere; Origin of Oceans 

Concept of living environment: 

Life in water: History, Hydrologic cycle; Life on land: Biosphere I; Geography of biome; Biosphere 

II; A microcosm of earth 

Global Ecosystems: 

Atmosphere; Hydrosphere; freshwater, saltwater and marine; Lithosphere; role in biogeochemical 

cycle; Ecosphere; impact of industrialization on it; Urban Ecosystem; natural habitat 

destruction/shelter for endangered species; Disturbance in Ecosystem; modern/mechanized 

agriculture, industrialization 

Interaction in Ecosystem: 

Competition; Exploitation; predation, herbivory and parasitism; Mutualism;


