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 Special features for flight 

 
Class Mammalia 

3 different reproductive groups 
 

Endoskeletons vs. Exoskeletons 
 



Class Aves 
Earth’s first birds 

• Archaeopteryx found in 
Germany 
 

 

 

 

 

• Confuciusornis  existed 
around the same time as 
Archaeopteryx and was 
discovered in North eastern 
China.  

http://www.ucmp.berkeley.edu/diapsids/birds/confuciusornislg.jpg


Special features for flight: 

• Hollow bones – strong but 
light. 

 

• Excretes uric acid (solid), not 
urine, so this decreases the 
amount of water & no bladder 
needed (keeps bird light). 

 

• Elongated wing-like hand. 
 

• Alveoli (air sacs) make the bird 
more buoyant and allow for 
more efficient gas exchange 
(oxygen & carbon dioxide). 



• Common Pheasant 

• Peafowl – colourful 
displays to attract a 
mate 

 

 

• Snowy owl – silent 
fliers 

 

• Burrowing owl makes 
its home in the ground 

 

 

• Bald Eagle  

 

• Cooper’s hawk 

http://animaldiversity.ummz.umich.edu/site/resources/david_blank/Pmuticus6.jpg/view.html
http://images.google.ca/imgres?imgurl=http://www.naturescapes.net/022004/owls1108.jpg&imgrefurl=http://www.naturescapes.net/022004/hf0204.htm&h=502&w=330&sz=78&hl=en&start=30&um=1&tbnid=VKEAsCwPqPDT7M:&tbnh=130&tbnw=85&prev=/images%3Fq%3DOwls%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://urbanhawks.blogs.com/photos/uncategorized/1210coopershawk.jpg&imgrefurl=http://urbanhawks.blogs.com/urban_hawks/other_hawks_and_falcons/index.html&h=360&w=480&sz=17&hl=en&start=7&um=1&tbnid=FmUEdh2qOgw2tM:&tbnh=97&tbnw=129&prev=/images%3Fq%3Dhawks%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN


• Mandarin duck 

 

• Wood duck 

 

 

• Mallards 

 

• Snow goose 

 

 

 

 

 

• Canada goose 

 

 

http://animaldiversity.ummz.umich.edu/site/resources/d_chalfant/pcd3910_066.jpg/view.html


Special features for flight continued: 

• Large muscles in the 
chest provide power to 
the wings for flight. 

 

• Ovaries and testes are 
reduced when it is not 
breeding season. 

 

• Feathers for flight. 

 



But there are Flightless birds 
• Ostrich 

 

• Emu 

 

 

 

• Emperor penguins 

 

• Humboldt penguin 

 

 

 

 

• Kiwi bird 

 

 

http://images.google.ca/imgres?imgurl=http://www3.nationalgeographic.com/animals/images/primary/ostrich.jpg&imgrefurl=http://www3.nationalgeographic.com/animals/birds/ostrich.html&h=400&w=320&sz=32&hl=en&start=1&um=1&tbnid=oP1UPb_JKzpjMM:&tbnh=124&tbnw=99&prev=/images%3Fq%3DOstrich%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.oaklandzoo.org/atoz/images/emu.jpg&imgrefurl=http://www.oaklandzoo.org/atoz/azemu.html&h=198&w=235&sz=21&hl=en&start=13&um=1&tbnid=hcq7oRmQElA2qM:&tbnh=92&tbnw=109&prev=/images%3Fq%3Demu%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DG
http://images.google.ca/imgres?imgurl=http://thepassenger.typepad.com/the_passenger/images/penguin.jpg&imgrefurl=http://thepassenger.typepad.com/the_passenger/2005/09/index.html&h=334&w=450&sz=31&hl=en&start=4&um=1&tbnid=Gvsm1gpaeUxMOM:&tbnh=94&tbnw=127&prev=/images%3Fq%3Dpenguin%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.sch.im/wlp/large%2520images/penguin.jpg&imgrefurl=http://www.sch.im/wlp/pages/humboldt%27s%2520penguin.htm&h=489&w=350&sz=39&hl=en&start=25&um=1&tbnid=r5FcEBLPhGBmLM:&tbnh=130&tbnw=93&prev=/images%3Fq%3Dpenguin%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://static.flickr.com/39/77924849_5a3ca67b95.jpg&imgrefurl=http://fuzzworks.blogspot.com/2005/12/kiwi-bird.html&h=374&w=364&sz=58&hl=en&start=2&um=1&tbnid=PVl0uiqn066z6M:&tbnh=122&tbnw=119&prev=/images%3Fq%3Dkiwi%2Bbird%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff


Class Mammalia 

• There are 3 reproductive groups of mammals: 

– Placental mammals 

– Marsupials 

– Monotremes  



Placental mammals: ex) humans, whales, cats, horse… 

• Have a placenta = used for 
food, waste, and gas 
exchange.   

 

 This allows the fetus to 
develop for a long time 
inside the mother. 

 

• After birth, care is 
provided – nursing (food), 
protection. 



Class Mammalia 

• Placental 
mammals 

http://images.google.ca/imgres?imgurl=http://tolweb.org/tree/ToLimages/orca.jpg&imgrefurl=http://tolweb.org/Eutheria&h=250&w=180&sz=9&hl=en&start=2&um=1&tbnid=XpdiTm7o9yamFM:&tbnh=111&tbnw=80&prev=/images%3Fq%3Dplacental%2Bmammals%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://www.nhc.ed.ac.uk/images/collections/mammals/bats/hanger2.jpg&imgrefurl=http://www.nhc.ed.ac.uk/index.php%3Fpage%3D24.134.166&h=1964&w=1407&sz=264&hl=en&start=6&um=1&tbnid=zvCc58tWS6rR6M:&tbnh=150&tbnw=107&prev=/images%3Fq%3Dplacental%2Bmammals%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://www.ucmp.berkeley.edu/mammal/eutheria/rat.jpg&imgrefurl=http://www.ucmp.berkeley.edu/mammal/eutheria/placental.html&h=250&w=221&sz=29&hl=en&start=13&um=1&tbnid=B8DXPlP2-F54VM:&tbnh=111&tbnw=98&prev=/images%3Fq%3Dplacental%2Bmammals%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://nhs.needham.k12.ma.us/cur/N/n9/2bearhug&imgrefurl=http://nhs.needham.k12.ma.us/cur/N/n9/System.html&h=160&w=213&sz=11&hl=en&start=23&um=1&tbnid=cpkdDjbKD_hVpM:&tbnh=80&tbnw=106&prev=/images%3Fq%3Dplacental%2Bmammals%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://content.answers.com/main/content/wp/en-commons/thumb/6/63/220px-Dingo2.jpg&imgrefurl=http://www.answers.com/topic/fauna-of-australia&h=146&w=220&sz=15&hl=en&start=26&um=1&tbnid=A3agm0WnlMVxjM:&tbnh=71&tbnw=107&prev=/images%3Fq%3Dplacental%2Bmammals%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.dogfacts.org/dog-pictures.jpg&imgrefurl=http://www.dogfacts.org/dog-pictures-dog-facts.htm&h=300&w=400&sz=25&hl=en&start=1&um=1&tbnid=mX6A9b1a9GtTuM:&tbnh=93&tbnw=124&prev=/images%3Fq%3Ddog%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://homepages.cwi.nl/~steven/julian/choclet/cat.jpg&imgrefurl=http://homepages.cwi.nl/~steven/julian/choclet/choclet.html&h=480&w=428&sz=29&hl=en&start=21&um=1&tbnid=R_bpbN48_22MyM:&tbnh=129&tbnw=115&prev=/images%3Fq%3Dcat%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.worldofhorses.co.uk/horses_usa/Breeds/Images/Haflinger_horse.jpg&imgrefurl=http://www.worldofhorses.co.uk/horses_usa/Breeds/horse_breed_index.htm&h=320&w=300&sz=89&hl=en&start=3&um=1&tbnid=sfpT4aKdPap-LM:&tbnh=118&tbnw=111&prev=/images%3Fq%3Dhorse%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://www.savebay.org/images/Dolphins/SubPageDolphin.jpg&imgrefurl=http://www.savebay.org/images/Dolphins/QA.asp&h=360&w=381&sz=9&hl=en&start=3&um=1&tbnid=-uoXTYIdWo82NM:&tbnh=116&tbnw=123&prev=/images%3Fq%3Ddolphin%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff


Marsupials: kangaroo, koala, opossum 

• Marsupials give birth to very 
immature young which crawl 
up into a pouch on the mother. 

 

• In the pouch they will attach to 
a nipple and feed until they are 
big enough to leave the pouch. 

 

 



• Marsupials 

http://images.google.ca/imgres?imgurl=http://www.americazoo.com/kids/graphics/MARSUPIALs.jpg&imgrefurl=http://www.americazoo.com/kids/marsupials.htm&h=250&w=325&sz=29&hl=en&start=4&um=1&tbnid=9GLf1bXm1IpJ2M:&tbnh=91&tbnw=118&prev=/images%3Fq%3Dmarsupials%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://marsupials.org/koalaalb.jpg&imgrefurl=http://www.marsupials.org/&h=430&w=430&sz=52&hl=en&start=30&um=1&tbnid=3okKhAnrV4aJYM:&tbnh=126&tbnw=126&prev=/images%3Fq%3Dmarsupials%26start%3D20%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://images.encarta.msn.com/xrefmedia/sharemed/targets/images/pho/t628/T628228A.jpg&imgrefurl=http://www.carnivoraforum.com/index.cgi%3Fboard%3Dfish%26action%3Ddisplay%26thread%3D1166009883&h=414&w=556&sz=40&hl=en&start=67&um=1&tbnid=usnSedWFmYknvM:&tbnh=99&tbnw=133&prev=/images%3Fq%3Dmarsupials%26start%3D60%26ndsp%3D20%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.whozoo.org/mammals/Marsupials/Opossums/OpossumPG_052705_6123.JPG&imgrefurl=http://whozoo.org/gallerycontents.htm&h=808&w=1128&sz=237&hl=en&start=2&um=1&tbnid=_Sv2tiyS2oT-iM:&tbnh=107&tbnw=150&prev=/images%3Fq%3Dmarsupials-%2Bopossums%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://cas.bellarmine.edu/tietjen/images/j01-marsupialcat.jpg&imgrefurl=http://cas.bellarmine.edu/tietjen/Evolution/convergent_evolution_examples.htm&h=532&w=739&sz=83&hl=en&start=11&um=1&tbnid=mhe01FYN4OGbLM:&tbnh=102&tbnw=141&prev=/images%3Fq%3Dmarsupials-%2Bmice%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://tolweb.org/tree/ToLimages/kangaroos.jpg&imgrefurl=http://tolweb.org/Marsupialia&h=250&w=300&sz=51&hl=en&start=4&um=1&tbnid=nA5bBCDAj0VrjM:&tbnh=97&tbnw=116&prev=/images%3Fq%3DKangaroos%26svnum%3D10%26um%3D1%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://www.theage.com.au/ffximage/2005/01/19/devil_wideweb__430x291.jpg&imgrefurl=http://www.theage.com.au/news/TV--Radio/Sympathy-for-the-devil/2005/01/19/1105810922826.html&h=291&w=430&sz=17&hl=en&start=3&tbnid=Mz78BvEQnJWhvM:&tbnh=85&tbnw=126&prev=/images%3Fq%3Dmarsupials%26gbv%3D2%26svnum%3D10%26hl%3Den%26safe%3Doff%26sa%3DG
http://images.google.ca/imgres?imgurl=http://cas.bellarmine.edu/tietjen/images/Tasmainian_wolf.jpg&imgrefurl=http://www.life.umd.edu/classroom/bsci338m/Lectures/Monotremes.html&h=420&w=528&sz=67&hl=en&start=72&tbnid=lyV9gPklJgE2gM:&tbnh=105&tbnw=132&prev=/images%3Fq%3Dmonotremes%26start%3D60%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Den%26safe%3Doff%26sa%3DN


Monotremes: ex.) 1 species of duckbilled platypus, and 2 
species of spiny anteaters (Echidnas) 

• Exception: the egg has a 
shell! 

• These mammals are egg 
layers (reptilian), & they 
incubate their eggs 
outside of their body. 

• When the young hatch, 
the mom is able to nurse 
them because she has 
mammary glands – 
therefore mammals!! 

 

Baby Echidna 

 



Monotremes 

• Duck-billed 
Platypus 

 

 

 

• Echidna  

 (or spiny 
anteater) 

 

 

 

http://images.google.ca/imgres?imgurl=http://palaeo.gly.bris.ac.uk/Palaeofiles/Fossilgroups/Marsupia/newpics/platypu.jpg&imgrefurl=http://palaeo.gly.bris.ac.uk/Palaeofiles/Fossilgroups/Marsupia/indexmarsupials.html&h=336&w=500&sz=15&hl=en&start=7&tbnid=ML4kUAtAAMEcbM:&tbnh=87&tbnw=130&prev=/images%3Fq%3Dmonotremes%26gbv%3D2%26svnum%3D10%26hl%3Den%26safe%3Doff
http://images.google.ca/imgres?imgurl=http://www.bencruachan.org/blog/Pix2/echidna1web.jpg&imgrefurl=http://bencruachan.org/blog/%3Fp%3D63&h=540&w=720&sz=140&hl=en&start=27&tbnid=oSAwsZDnXjJcRM:&tbnh=105&tbnw=140&prev=/images%3Fq%3Dmonotremes%26start%3D20%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.nature.com/news/2001/010104/images/platypus_200.jpg&imgrefurl=http://www.nature.com/news/2001/010104/full/010104-5.html&h=210&w=200&sz=30&hl=en&start=114&tbnid=B-PpgRePwqg4RM:&tbnh=106&tbnw=101&prev=/images%3Fq%3Dmonotremes%26start%3D100%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Den%26safe%3Doff%26sa%3DN
http://images.google.ca/imgres?imgurl=http://www.peacockshock.com/archives/echidnas%2520eat-thumb.jpg&imgrefurl=http://www.peacockshock.com/archives/cat_study.html&h=193&w=300&sz=18&hl=en&start=118&tbnid=MBOTOKgqkkSaRM:&tbnh=75&tbnw=116&prev=/images%3Fq%3Dmonotremes%26start%3D100%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Den%26safe%3Doff%26sa%3DN






Endoskeleton vs. Exoskeleton 

ENDOSKELETON EXOSKELETON 

(internal skeleton) (external skeleton) 

Structure •Made of cartilage 
•Strong, rigid (breaks  or 
shears) 

•Made of chitin 
•Molted as animal grows 
•Strong, flexible (give to 
it) 

Function •Gives shape & support 
•Protects internal organs 
•Attachment for muscles 
•Makes red & white 
blood cells in the bone 
marrow. 

•Gives shape & support 
•Protects internal organs 
•Attachment for muscles 
•Prevent the animal from 
drying out. 



Advantages of an Endoskeleton: 

1. Grows with the animal (not 
molted). 

2. Energy is not required to grow 
and entire new skeleton (just add 
a little bit). 

3. Allows the animal to have more 
flexibility of movement at joints 
& better use of muscles. 

4. Allows animals to be faster & 
larger (an exoskeleton is heavy & 
cumbersome). 




