BASIC PRINCIPLES OF FORM AND FUNCTIONS (40)
- Animals are incredibly diverse, both in their morphology and physiology and in the niches they occupy. 
- In spite of this diversity, animals share many features and often face similar challenges.
- Themes are university and diversity
- Natural selection has driven the evolution of animals that are well-suited to their environment.
- Also structure and function
- Evolution is constrained by chem and phys
Example: fish are shaped the way they are because it creates less drag thanks to the physics of water. Same thing with birds and animals that fly.
- Size matters. Not everything works at different sizes (analogy with huge ants, the bigger they are they less weight they can lift)
Thermoregulation:
- some animals are called regulators which means they keep homeostasis in their body (thermoregulation) when it comes to beavers that keep the same body temperature no matter the temperature of the water. Unlike the beavers, fish keep the same temperature of the water. They are called conformers.
- If its too cold, for every 10˚C (18˚F) decrease in temperature, the rates of most enzyme-mediated reactions decrease 2 to 3 times. Membranes may change properties, becoming more rigid. 
- If its too hot, increases in temp increase reaction rates, but may decrease the activity of certain proteins. At higher temp, proteins may denature (lose their tertiary and secondary structure). Membranes may change properties, becoming more fluid.
- Endothermic: referring to organisms for which internal sources(metabolism) provide most of the heat for temp regulation. (endo = inside)
-Ectothermic: referring to organisms for which external sources provide most of the heat for temp regulation (ecto = outside)
-Homeothermic: referring to organisms that maintain a relatively constant body temp. (thermoregulator) warm-blooded
-poikilothermic: referring to organisms whose body temperature varies with its environment (thermoconformers) cold-blooded
- How does thermoregulation work: 
      balancing heat loss and gain: 
· conduction: the direct transfer of thermal motion (heat) between molecules of objects in direct contact with each other.
· Convection: the mass movement of warmed air of liquid to or from the surface of a body or object.
· Radiation: the emission of electromagnetic waves by all objects warmer than absolute zero.
· Evaporation: process by which a liquid changes into a gas.
· BTW heat moves from hotter objects to colder objects
- Metabolic activity can also be a source of heat.
- Thermoregulation is: 
· Control the exchange and generation of heat
· Insulation (reduces heat exchange): fur, feathers, 
· Circulatory adaptations (control the distribution of heat within the body): blood vessels close to the surface. Countercurrent (google dis shit) exchange is much more efficient. 
· Cooling by evaporative heat loss: sweat, splashing yourself with water
· Behavioral responses: climb out on a branch to cool down with the wind or expose yourself to the sun to heat up
· Adjusting metabolic heat production: shivering (muscles working hard)
HUMANS: 
Go outside in the cold, your body starts losing heat quick. The hypothalamus in the brain notices this and starts sending signals. Blood vessels in the skin start constricting diverting blood from the skin to deeper tissue and reducing heat loss from skin surface. Also muscles start contracting and relaxing quick (shivering) to produce heat. If it gets suddenly too hot, your hypothalamus sends signals and you start to sweat.

Self notes
- Animals adapt to their environments. Their bodies become more streamlined when they live in water to reduce drag when they swim. 
- The laws of physics limit certain body plans from evolving at a certain level. The bigger you are, the more bones you need to keep you standing. These add more weight, meaning more muscles. All this with the maximum strength of muscle fibers limits the speed of which said animal can run. 
http://britton.disted.camosun.bc.ca/scalefactor/factors2.html
- Rates of exchange for nutrients and other shit depends on the surface area of the membrane Whereas the amount of material depends on its volume. 
- There are 4 main types of animal tissues: 1) epithelial 2) connective 3)muscle 4) nervous 
- Epithelial tissue: is the tissue on the outside of the organs or the body (skin) its function is to protect said organ from mechanical injury, infections and fluid loss. They also allow exchanges with the environment 
1) Stratified squamous: layered and regenerates quick because its exposed to abrasions like skin, lining of mouth, anus and vagina. Small cells packed one on top of the other.
2) Pseudostratified columnar: it forms a mucus membrane that lines portions of the respiratory system. Longer cells packed sort of on top of the other. 
3) Simple squamous: used in the exchange of material by diffusion because theyre a single layer of small cells (blood vessels, air sacks,...) 
4) Simple columnar: long cells packed one next to the other that are found in the intestines to help with digestion and secretion. 
	5) Cuboidal: dice shaped cells specialized in secretion found in the kidney and many		 glands.
- Connective tissue: 2 types of connective tissue cells: fibroblasts (secrete fiber proteins) and macrophages (get rid of debris and foreign particles by phagocytosis). 3 types of fibers: Collagenous fibers (strength and flexibility), reticular fibers (join connective tissue to other tissues) and elastic fibers (makes shit elastic).
· Loose connective tissue: Most widespread tissue. They connect epithelia to underlying tissues and organs. Found on skin and throughout the body. 
· Fibrous connective tissue: found in tendons and ligaments. 
· Bone: mineralized connective tissue. Bone-forming cells called osteoblasts deposit a matrix of collagen. Calcium, magnesium and phosphate. 
· Blood: contains plasma, red blood cells, white blood cells and platelets. 
· Cartilage: collagenous fibers embedded in chondroitin sulfate. 
· Adipose tissue: specialized loose connective tissue that stores fat cells to be used as fuel.
- Muscle tissue: 3 types of muscle: skeletal, smooth and cardiac
· Skeletal muscle: composed of muscle fibers connected to tendons or ligaments. 
· Smooth muscle: responsible for involuntary movements inside the body from the organs that accomplish functions like muscle churning in the stomach or bladder and intestines shit...
· Cardiac muscle: involuntary heart contractions. Striated like skeletal muscles. 
- Regulator: animal that uses internal mechanisms to control its body heat. Their body temp is independent from the temp of their immediate environment. Humans, beavers, WARM-BLOODED. 
- Conformer: animal that uses its environment to vary its body temp. COLD-BLOODED, snakes, lizards...
- Some animals are both when it comes to 2 different characteristics. For example, fish are conformers to the temp of their environment but are regulators to the salinity of the water. 
- Homeostasis: the maintenance of internal balance. 
- Negative feedback: a process where once a certain point is reached, the stimuli is reduced or stopped. For example, if the room is cold and the heater comes on, once the room exceeds the set point, the heater turns off and the room cools down. If you start working out and your body generates heat, you start to sweat and the moisture evaporates cooling your body down so it stops producing sweat. 
- Positive feedback: the opposite of negative feedback, it’s a loop that help drive the process to completion. This means that once the set point is reached, it simply increases the stimuli. In the case of child birth, the pressure of the baby’s head against some receptors creates contractions. These contractions create more pressure against the receptors creating more contractions and so on until the baby pops out. 
 - Circadian rhythm: cyclic alterations in the metabolism usually occur every 24h like when going to bed. 
- Endothermic animals: heat is generated by their metabolism. 
- Ectothermic animals: heat is gained by external sources. 
- Poikilotherm: when an animal’s body temperature varies.
- Homeotherm: the body temperature stays relatively stable. 
- Integumentary system: the outer covering of the body (skin hair nails...)
- 4 types of heat regulation: 
1) Radiation: emission of electromagnetic waves by all objects warmer than absolute zero. 
2) Evaporation: removal of heat by a wet surface that loses some of its molecules as gas. 
3) Convection: transfer of heat through the movement of air.
4) Conduction: direct transfer of heat between objects in direct contact. 
- Insulation: 1) fur or feathers by raising them, they create a layer of warm air that stays in between them and insulates. 2) oils, to protect from being wet and cold, they secrete oil on their fur or feathers that repels water. 3) Fat is a good insulation (blubber for whales) 
 - Circulatory adaptations: blood vessels that are close to the surface help heat loss. Countercurrent heat exchange is when the blood vessels going into the extremities cools down and once they go back into the body, they absorb the heat from the adjacent blood vessels minimizing heat loss. 

