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Academic Profile
· Specializing in the evolution and ecology of fish
· Phylogeny and taxonomy of flatfish
· Ecology of freshwater fish in the Ottawa area (Canada)

Research Profile
· Phylogenetics and systematics of flatfish (sole, turbot, halibut, plaice)

Flatfish
· Flatfishes, chameleons of the sea 

Research Profile: Ecology
· Study of fish communities and populations
· In Gatineau Park (Federal Park near Ottawa)
· Impact of piscivorous fish introductions on small fish communities
· Study of a dwarf fish population in a small lake
· Elsewhere (Rideau, Gatineau, Outaouais and St-Lawrence rivers)
· Study of endangered fish species
· Fish species spawning in rapids of the Gatineau River
· Fish Contamination in the St.Lawrence River

An Example of Evolution: Locomotion in Cheetahs
· Fastest animal on land: Up to 110 km/h
· Max. 90-98 km/h for hunting
· Preferred prey of thomson ghazals / grants ghazals can go up to 90 km/h to escape 
· Usually cheetah comes close to prey (100 m) then bursts into acceleration (0-75 km/h)
· Usually cheetah runs very fast for 30 secs and thinks then at 1 min max. stops chasing prey
· Hours to recuperate
· 50% of time prey is catched
· Sarah the Cheetah 3 secs faster than Usain Bolt
· Pelvic girdle (pelvis) fused to the vertebral column (propulsion)
· Hind legs attached to hips attached to vertebral column
· Hind legs: motor that generates speed
· Pectoral girdle (scapula) not directly attached to the vertebral column (slides on the rib cage) propulsion, orientation, stride length) limiting capacity to do movements
· On the side of the thoracic cage vs on back for humans (advantage easy to do movements)
· Thoracic cage detached from limbs and sitting on sling of muscles
· Results as a shock absorber when animal running
· Cheetah vs bridge comparison
· Using nodes
· Spine on vertebrae up to node oriented towards back while in back oriented anteriorly showing that muscle & ligaments associated independently 
· Where does it come legs come from?
· Limbs come from fins of fish
· Pectoral (attached to cranial to give it more solidity) and pelvic (muscle) fins
· Limbs homologous w/ fins
· Some fish have bones inside their fins
· Appearance of limbs: 440 Myr
· When did pelvic fuse to vertebral column?
· Pelvic girdle fused to the vertebral column: 385 Myr
· All land breeds
· Fish closely related to tetrapods
· Primitive amphibian (tetrapod)
· Where did knees come from?
· Amphibians: limbs in crawl position (crocodiles, lizards etc.)
· Rotation of the knee and the elbow under the body (erect posture: 220 Myr)
· Forming pillars to allow animals body to be supported passively by their limbs
· Limbs under their body = great improvement of locomotion
· One group independent evolution from mammals: dinosaurs (bipedal/ quadrupedal)
· Most carnivores walk on their finger (digitigrade) (65 Myr)
· Increasing length of limb= longer, faster strides
· All cats (lion, tiger, cat,...) have retractable claws: 25 Myr	
· 220 species of big cats
· Claws are kept pointed: easy to catch prey worn out quickly
· Protects them from being worn out quickly
· Cheetahs have semi-retractable claws: 5.5 Myr
· Less pointed, more blunt but still efficient for animal that relies on speed
· More grip to catch prey
· The hind legs of a cheetah is the result of 440 Myr years of evolution
· In general the present of limbs and fins are common for vertebrae

An Example of Evolution: The Cheetah
· Adaptations of Vertebrates in Cheetahs
· Locomotion organs (fins or limbs)
· Adaptations of terrestrial tetrapods in Cheetahs
· Pectoral girdle (scapula) detached from the skull
· Pelvic girdle (pelvis) fused to the vertebral column
· Adaptations of Mammals in Cheetahs
· Rotation of the knees and elbows under the body (support and / or speed)
· Adaptations of the family Carnivores in the Cheetahs 
· Walk on fingertips (digitigrade)

An Example of Evolution: The Cheetah
· Adaptations of the cheetah compared to other felines
· Fur pigmentation
· Long and thin limbs especially in the distal end (stride length)
· Minimizes weight in leg to move faster
· Fused bones in legs meaning less ligaments and muscles (less weight)
· Lightweight, slender and muscular body (speed)
· Flexibility of the spine (speed, stride length)
· Capacity to extend vertebral column is great, adds 10 km/h to their speed
· Wide nostrils, heart and lungs with high functional capacity
· Lot of air in lungs
· Not overheat quickly
· Cheetahs rare everywhere except Africa
· 7,000 to 10,000 in nature but are endangered
· Importance of genetic variability
· Population bottleneck
· Habitat change, predator, disease
· Only population in one island survived
· Royal cheetah: mutation
· “American cheetah” (extinct for 20,000 years)
· Pronghorn (North America)
· European first arrived: 50 million buffalo
· Beginning on 20th century: 15,000
· Protection: 500,000
· Runs up to 95 km/h b/c predator was also extremely fast 
· Lucky predator became extinct 20,000 years ago

Thus, what is a Cheetah?
· A cheetah is a mammal characterized by few derived traits (evolutionary innovations) that distinguishes it from other feline species
· Species is result of 3,500 Myr of evolution
· Carries within it info that was required by first living being on planet (bacteria)
· DNA
· More than 99% of its characteristics have evolved in species that are now extinct
· Less than 1% of its features are unique
· So the cheetah is more the result of the history of its ancestors than of its own history
· This applies to all living species, including humans

