





Biology 1902 

Lecture 1

What is an animal - any species that can be broken down and defined not plants or fungus 

Natural History - is the enjoyment of NATURE

·  Living, breathing, dynamic plants and animals 
· Natural History is REAL LIFE - it is the longest running reality show
· Natural history is the enjoyment of OBSERVATION of living plants and animals - FLORA AND FAUNA and their interactions. It is an OBSERVATIONAL SCIENCE
· Someone who enjoys natural history is a NATURALIST 
Natural History - dealing w. The properties of natural objects, plants or animals; a scientific account of any subject on similar lines 

Charles Macnamara 

Famous Naturalist 

· Charles Darwin - Naturalist 
· John James Abudon - First Bird Watcher, Birder 
· Ernest Thomas Seton
· Roger Tory Peterson - Birder Field watch guides 
· Carl Lenee - named animals 
Common quote among famous naturalist - “what the heck is this”

Naturalist - One who makes a special study of animals or plants ( a less precise term than zoologist, biologist, etc) 

If you study?

Herpetologist - to study amphibians/reptiles 


Mammologist - to study mammals 

Ornithologist - to study bird 

Botanist - study insects 

· Entomologist 
Adoptions are feature of traits that offer plants and animals an advantage in solving problems


Ultimate goal is to pass on genes 
Adaptations can be physical features 


Moose tall antlers to impress females 
Adaptions can be physiological or chemical features 

Adaptions can be behavioral features 

Adaptions are not acts of intelligence or planed solutions. They are features that have taken thousands, even millions of years to Evolve 

They arise because of selective pressures that act on all livings things. These pressure include environmental stresses (temperature, wind, etc) and pressures hat arise from other animals and plants (completion for food, sunlight; pressure from predators, potential mates and offspring) Biotic stress

Collectively, these forces are NATURAL SELECTION first identities by Charles Darwin, the world’s greatest naturalist, natural selection is never ending and it is the driving force behind EVOLUTION 

All living things are driven to produce and any trait that gives a plant or animal an advantage in reproducing and passing on genes can proliferate (expand) through the species that the individual belongs to, and become the trait we see today. Thus, adaptations are features that ultimately allow a plant or animal to pass on its genes 

Beaver combing fur grooming 


Toenails used 

Course Components 

1. Staying Alive ( for animals)/Fighting Back 
2. Elemental Solutions
3. A Resourceful Menu/ Dietary Concerns 
4. The Road to Immorality ( Reproduction/ Flowers get sexy too) 
5. Future Resturns and Economicas of Life  ( hookers, Sailers, and Other Seedy characters) 
Staying Alive 


Defences Some are physical, some chemical and behavioural 


Camouflage

· Art of not being seen (concealment)
· What allows animals to hide so well?
· Colour used to conceal 
· Background Matching - animals match their background 
· Cryptic coloration - crypsis by staying still 
· Habitats offer different backgrounds  ( fields is are vertical backgrounds why they have sparrows) 
· Cattail Marsh - vertical background ( red wing blackbird) 
· American bittern 

Ground Nesting Animals 

· Spruce grouse - Animals closer to the ground ( ground nesting) daple colour spotted 
· Ruffe Grouse 
· Whipotail 
· Millards and other ground nesting birds display background matching 
· Deer - Dapple pattern 
· Eastern screech owl 
· Gary Three Frog 
· Hunts at night 
· Change colour grey, green and brown
· Snowshoe Hare or Varying Hair Brown or White 
Subversive thoughts
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Physical Defences 

Colour Matching 


Background Matching in a Cattail Marsh 


Vertical Lines


American better - places body upwards to mimic lines 

Varying Hair Brown in Summer, Mixed in late fall and Pure white in winter

Red Eye Verio (Song Bird) 

Many songbirds have a stripe above the eye and line through the eye


B/c head is visible when in nest incombaiting 

Kill Deer ( Sandpiper) 


Lives in fields


Sits in nest on the ground 

Moths or Butterflies on the ground getting minerals called puddings 

Disruptive pattern breaks up shape

Question mark butterfly 

Angled Wing Butterfly 

Twig Mimic 


Inchworm ( caterpillar)

They feed at night safer 

Eastern Tailed Blue 

Swallowtail butterflies also have tails 

Canadian Tiger Swallow tail 

“fresh” giant swallowtail 


All scales are present after coming out the cacoune called fresh 

When animal bites off parts of body - called detailing 

Five Lined Skink 

As soon as tail is touch loose connection can drop tail

The tail jumps around keeping predator at bay

Autonomy 

Leaf Rollers ( caterpillars)


Roll leaves to hide

Apple like soemack 

Galls 


Swelling on plant(tissue) 


inside


Sumac gall aphids


Animals hidden inside them

Catesphar Larvey (catesph fly)


Uses sand grade 

Physical Defence can consist of Body Armour 


Millipede 



Soft part underneath protected by hard exterior 


Snails 



Produce calcium 



Shells can be made of Calcium 



Exto skeleton 


Beetles 



When they are disturbed can pull legs into grooves 


Turtles (painted turtle) (blanding turtle can close shell half way)




Turtle shells 



(map turtle)


Physical Defences can be soft



Eastern Tent Caterpillar 




Soft silk structure 




Come out to eat 



Fall Webworm 




Silk nest 




Spin web around leaves and feed inside 

Physical Defence can be soft hair 


Gypsy Moth Caterpillars hairy  


(Hickory) Tussock Moth caterpillar 


Woolly Bear 



Hair can be modified into stiff spines 

Mammals can use hair as a defence 


Porcupines 


Quills - long modified guard hair and under hair


Tail has a lot of quills 


When being attacked swings tail and quills come off when comes into contact 


Greasy coating that has antibodies on it


Impail animals 

Chemical Defences 

Hairs + Poison = Poison Spines 


Monkey Slug 


Io Moth Stunning caterpillar  ( Poison spines) 


Warning Coloration = Aposematic Coloration 


Salamanders 



Red Eft  


Milkweed leaf beetle 


Milkweed Bug 



Bright colours orange black, red black, yellow and black = warning colours


Yellow Jacket paper waspe


Giant Leopard Moth Caterpillar 



Warning coloration but not revealed until under attack 


Assassin Bug 


Smartweed caterpillar 


Spiny Oak Slug 


Giant Leopard Bug 

Get toxins 


By eating plants w/ chemicals 


Many animals sequester their poisons from plants  
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Chemical Defences continued 


Striped skunk 


Black and white = aposematic at nights 


Colour in the day = stay away 


Monarch caterpillar 



Sequester poison from plant 




Stores poison 



Monarchs sequester cardiac glycoside (trepanned) poison from Milkweeds


Fireflies 



Footers fireflies sequester  



Steroidal toxins by 



Females foosters mimic female fireflies yes response to attract male fireflies to eat 

them



Eating Photons fireflies 




Aggressive Mimicry 



Fireflies are beetles! 


Chemicals can be stores and released in variety of body parts 


Giant Swallowtail 


Osmetaria 



Has chemical on them and it smells 


Swiftly larvae 



Sequester turpoided from carnif needles 


Blister Beetle 



Spanish fly 



Special chemical = cantharidin that ooze from joints 


Wasp 



Injector = stinger 


Skunks 



Has nipple at rectum that sprays sulphur alcohol 


Bumblebee 


Paperwasp 


Bumblebee ( long tounge ) 


Honeybee

When a group of unrelated animals all are defended and bear similar appearance = Mullein Mimicry 

Malarian mimics 



- all animals are well harmed with defence 


Both take in toxins from milkweed but are two differ species ones a milkweed beetle and the other a milkweed bug (reed and black) suckey mouth parts one feeds on sap other tissue 


Things that look like somethings else 


Brightly coloured but are different species 


Every single species in ring have a true defence 

Viceroy Butterfly and mimics Monarch Butterfly 

Bastesian Mimicry



When a non threatening animal mimics and animal that is threatening/poisonous 


Monarch Butterfly 



poisonous 



model - has harmful susbaynce 



Passed from caterpillar stage to adult monarch stage 


Viceroy Butterfly mimics monarch appearance 



Edible 



Mimic 


Honeybee = Stings( Model)  vs. Hover Fly = harmless (Mimic)


Bumblebee stings (model) vs. Hover Fly 



Attena on clue and bees have 1 set of wings and bees have four 



Some mimics have bee buzzes and two toned wings to mimic 4 wings like et bee


Bald-faced Hornet = stings = Model vs. Hover fly = harmless (Mimic)


Specced Wasp Model vs. Systropus (Bee Fly) Mimic 


Models have to be more common than the mimics 



If 90% were bad predator would stop eating them 

Yellow jacket wasp vs. Dragon fly, bettle, fly and moth 

Mimicry 

Color patters, chemically*** 


Model armed critic 


Mimic 

Lady Beetles - armed and beautiful ( poisonous) vs. Cecropia caterpillar 

Toxins continued…. 

American Toads


A) have the toxins BUFOTALIN in Skin glands

B) They also have BEHAVIOURAL DEFENCE 


They puff up and look larger than life called BLUFFING
Hog-nosed Snakes 

A) Also BLUFFS 
B) Rolls over THANATOSIS ( PLAYS DEAD)  

Defence against larger animals who might stomp it play dead looks less threatening 


Has teeth in the back for toads 


Secretes blood 


Canthrotin Beetles also play dead 

Group Defences 

American Crows, European Starlings and Canada Geese


FLOCKING is a Group Defence


Flocks b/c safer in numbers  

i. Confuses predators 
ii. Make it safer for each member power in numbers 
Group Defence in Social Insects 


Yellowjacket Wasps 


Attack pheromones summon the troops 

Bird Group Behavioural Defence can also be ACTIVE and aggressive 


Some birds do a call for back up for other birds to protect nest called MOBING 


Call chickadees located alarm call 


Pitching 
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Group Defence continued ….


Mobbing + Pre-emptive Defence 


White tail Deer’s leave summer area form groups called Deer Yard winter 


Some animals use body guards for protection 



Little insects sucking sap -spittle bugs and aphids 




Use ants for protection 




Produce drops out of anus that are sweet for ants 



Honey Dew 



Aunts stroke the aphids with antennas 



Non chemical aphids need ants 



But if you can like Golden Aphid that stores poison 

Animal Defence 

Cottontail Rabbit 


1.They Zigzag Run 


2. Bright white tail sticks up ( like Deer) 

Vigilance 


Being alert and scanning for danger

Adaptions for Scanning 


Auditory = ears 


Visual = eyes 


Olfactory = Nose 


Moose


Olfactory = Nose 


Pressure sensors fish have 

Auditory 


Deer 



Large external pinnae (ears) capture sound 



Ears swivel to scan all directions 


Tiger Moths 



also have ears 



They eat at night and bats eat them why they have ears 



Membranes 


Mantid ( has membranes)

Olfactory 

Snakes 


have enhances 


Power of smell 


Taste air 


Roof  of mouth scent are analysed in the 



Has voluremal nasal 



Or Jacobson’s organ

· if danger is on one side the toung senses it pulls it in mouth an analyzes it in one of the two systems above to tell which direction the danger is in
Moose 


have excellent hearing and also excellent OLFACTORY ability 


An enlarged snout houses more sensory cells and a Jacobson’s Organ

Exposing the Jacabson’s Organ by FLEMEN

Visually 


Scanning Visually 


Eye Placement 


Animals with more danger has more scanning area = more totally field of view 

Great Owl


Eyes in front better to hunt


60% vernacular vision 


Blind spot in back b/c eyes in front 

Malar Ducks 


Can see in front and back of them

Snowshoe hair


Eyes on the side keep them alive 


No blind spot 

American Woodcock also Wilson Sandpiper 


 Eyes are placed to the upper part of the head 


Why are eyes placed so far back on head 


Shove builds in ground to eat 


Feed from dusk till night 


Their head is down they need to see behind them 



More overlap behind them 


Compensation for the need to feed 

Recall 

American Bittern’s 


Eye placement is at the base of the beak 


American bitten freezes and looks straight up in the air to match background 


Eyes in front = hunter 


Eyes on side for depth perception 

Cons = Colour, Bright light


Have nerve endings 

Rods = low light black and white 

The deers eyes shine bright b/c special layer of reflection in retna 


Any light missed by rod reflects back to be used special layer called 


Tapetum Lucidum 


Common in night animals 

Northern Flying Squirrels 

Recall 


That FLOCKING offers two advantages 



1. More eyes ( vigilance )



More time spent looking for food especially in fall and winter


FLOCK with one species  

Single species flock of  


Large amount in muds 

Mixed species flock

Chestnut-sided warbler 


Feed on insects in forest setting resources scattered 


Forage differently some under branches, 
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Plant Defences 


Plants are animals 


Including the risk of being eaten 


Pants face a gauntlet of hungry mouths 


Plants create their own food (photosynthesis) 

Large animals and small animals eat plants 

All parts of plant are eaten by animals 

When you see a plant defoliated you see a siege lost 

When you see plants untouched battle won 

Dog strangleaf vein 


Reproduced 

Physical Defence 

Bark is protection 


Trees and other woody plants have external ARMOUR = bark 


Dual function support and protection 



Ligment 


Some plants have spines 



Scotch Thistle 


Prickly Ash 



Structure has prickles 



Prickles are not the same of  modified spines ( spines = modified leaves)



Prickles are ( outer surface epidermis form the prickles) 




Prickles are epidermal outgrowths, like hair




New buds resemble prickles = AUTOMIMICRY 





Apsomatic b/c have colours 



Prickly ash prickles across from each other 




Leaves are alternate 


Hawthorns 



Defence = Thorns = modified branches 


Honey Locust 



Defence = Thorns 

Do Physical Defences Work?


Yes, they do 

Plant Hairs 

Ragweed 

Plants hairs are called = TRICHOMES 

Mullein leaves = TRICHOMES 

  2 different trichomes that create an epoxy when mixed 


Some plants store this in trichomes two separate 


Sticky 

Quaker Rouge 

· rubbed on face caused by irritation 
Singin Nettles 


Trichomes 


Burning sensation when come into contact 

Glandular Trichomes are 


Physical and Chemical 



Trichomes has cap at the end 



When touched it breaks on and exposes needle 



When punctured 3 different chemicals pumped into you 

Water Smartweed 


No trichomes on leaves when in water 


If water goes away, trichomes appear on leaves 


Inducible = can be produced on demand 

Deer 


Chew food slowly digest regurgitate and chew it again 

Plants 


Cellulose = rods 


Structural elements such as cellulose, Hemicellulose, and pectin make plant tissues hard to digest 


Very hard to breakdown physically 

LIGNIN gives leaves stiffness, nuts and cherry pits their hardness 

Often house in structured call SCLEREIDS
STRUCTURAL ELEMENTS are DIGESTIBILITY REDUCERS = Get little out of them b/c hard to digest 

SILICA is found HORSETAILS (equisetum) 

Oxygen most common in soil second Silica = Housed in PHYTOLITHS

Grasses are also full of silica 

Calcium can also be used 

Arum plants have calcium oxalate crystal in their leaves 

Skunk cabbage produce bud, bud generates heat and melts snow around it and creates its own heat crystals produced burn lips and tongue badly 


Used 

Jack in the Pulpit also an Arum 


Which well endowed w/ Calcium OXALATE CRYSTALS 

Milkweed 


Cardiac glycosides = terpenoids 


White latex comes bubbling out 


Sequester by caterpillar 


Monarch butterfly 

Terpoenoids 

Are major group chemical toxins 


Give bitter flavour in fruit when not ripped 

Terpenoids 


Does not create nitrogen 



Important b/c creates amino acids 


Repulsive 


Gummy chemical called = resins (oleresins) 



Fills up captivity if skin tears 


Poision Ivy 



Resin 



When broken Urushiol comes out 



Dermatitis 

Toxins that contain NITROGEN 

Poision somack 

Poison oak Western in BC 

New England Aster


Look at the leaves 

Buttercups = alkaloids work internally can make an animal ill 


Nectarine, caffein = alkaloids 

Some toxins are produced on demand hydrogen cyanide (HCN) is inducible 

Bracken and roses produce HCN 

