EXAM 2 STUDY GUIDE
ENVIRONMENTAL BIOLOGY LABORATORY
Vocabulary
· ​Intraspecific competition is when 2 individuals of the same species compete over a desired resource.
· Interspecific competition is when 2 individuals of two different species compete over a desired resource.
· Carrying Capacity – The limit of how many organisms the ecosystem can support.
· Calorie - The energy needed to raise the temperature of 1 mL of water by 1 °C
· BTU – A BTU it is defined as the amount of heat required to raise the temperature of one pound of water by one degree Fahrenheit.
· LC50 - The LC50 is the concentration of a toxic chemical that will kill 50% of the organisms exposed to the toxin.
· Fecundity - ability to reproduce
· Mortality - death​
·  Biotic Potential - the maximum possible growth rate under ideal conditions​
Population Growth

	Exponential Growth
Exponential growth occurs when a population is placed in an environment that has lots of space and food and other resources.
· Exponential growth is when a population grows by a FIXED amount.
·  For example, a growth of 2% per year would be considered exponential.
· [image: Picture]When exponential growth is plotted on a graph (an exponential growth curve) it forms a shape that looks like the letter “J”.


Logistic Growth
Exponential growth will eventually change to logistic growth as the population grows and resources become scarce!
[image: Picture]When resources are limited, populations exhibit logistic growth.
In logistic growth, population expansion decreases as resources become scarce, leveling off when the carrying capacity of the environment is reached.
When logistic growth is plotted on a graph (a logistic growth curve) it forms a shape that looks like the letter “S”
Factors that limit population growth are
1) Limited food 
2) Limited space 
3) Limited mates 
​4) Limited water

Using a Colorimeter
     We used a colorimeter to measure the % transmittance of several samples. 
· The control should be set to measure 100% transmittance. 
· This means that there are no cells in the vial, so the light is able to pass right through, thus giving a 100% transmittance. 
· The higher the concentration of cells in the vial, the lower the % transmittance would be!




Compound Microscopes
	Calculating Magnification

We Can Calculate The Magnification We Are Observing With The Microscope By Multiplying The Magnification Power Of The Objective, By The Magnification Power Of The Eyepieces.
	[image: Picture]


​ - The magnification of the eyepieces is always 10X. There fore, If you are using the 40X objective, the object you are viewing under the microscope would be magnified 400 times more than with the naked eye. If we do the math, we see that 10X  times 40X equals 400X. ​
	Objectives
· Your lab manual refers to the 4X objective as the "scanning objective". 
· You lab manual refers to the 10X objective as the "low-powered​objective."
· You lab manual refers to the 40X objective as the "high-powered​objective." 
	[image: Picture]


How to Carry the Microscope
[image: Picture]When transporting the microscope, it is very important to make sure that you have a good grip on the scope and carry it with 2 hands at all times. 
​
 - One hand should be placed on the base of the scope while the other should be placed on the body (see image). 


Setting Up the Microscope for the First Slide

INSTRUCTIONS: 
1.  Use the COARSE FOCUS knob to move the stage all the way toward the bottom (base) of the scope (if it is not already there). 
2. Locate the 4X objective and make sure that that objective is pointing directly down toward the stage. 
3. place slide on the STAGE, securing it under the two metal clips.  
4. Locate the STAGE ADJUSTMENT knob and notice that this allows you to move the stage right and left and forward and back. 
5.  Now with the stage all the way at the bottom and the 4X objective pointed at the slide, use both eyes to view the slide.  While you continue viewing the slide through the eyepieces, use the COARSE FOCUS knob to slowly move the stage upward (toward the objective) until the slide comes into view. 
​​ You MUST always start with the 4X objective when viewing a new slide. This is to prevent hitting the objective with the stage, and since the field of view is larger at 4X, finding your specimen or object will be much easier. Even seasoned scientists would have a very hard time finding a small object under 40X if they did not start st the 4X first. ​
INCREASING MAGNIFICATION
Once you have your object fully focused at 4X, make sure the object is directly in the center of our point of view.
1. YOU WILL NOT USE THE COARSE FOCUS KNOB WITH ANY OBJECTIVE OTHER THAN THE 4X!
2. The NOSE PIECE is used to rotate the objectives into position. 
3. When using the any objective other than the 4X, You may use the STAGE ADJUSTMENT knobs and the FINE FOCUS knobs only (NOT THE COARSE FOCUS) to center and focus the object at this new magnification.


--- Microscopes have a special property, called "being PARFOCAL" which means that once the object is focus and centered using the 4X, when you switch to the next highest objective, your specimen will be latively centered and in focus. You should only have to make MINOR adjustments to the FINE FOCUS and the STAGE POSITION, in order to view your object at the higher objective. If you have difficulty, you must go back to 4X and recenter and refocus!
· The field of view DECREASES as you INCREASE magnification.
· The amount of light observed through the microscope gets dimmer (is reduced) as you increase magnification.
· You should notice that the image you see is UP-SIDE-DOWN and REVERSED (the is INVERSION).
· You should notice that your DEPTH OF FOCUS decreases as magnification INCREASES. ​
· Images seen through the compound microscope are flipped upside-down and are reversed!
Plant leaves and adaptations
Stomata
· Stomata are cellular pores on the surface of plant leaves (mostly on the underside of the leaf). 
· STOMATA OPEN TO... They open to allow the uptake of carbon dioxide, the release of oxygen and allow water evaporation from the plant to occur. 
· STOMATA CLOSE TO... They close to limit water loss.
	[image: Picture]
Tissue Layers of the Leaf
	[image: Picture] Stomata


· The epidermis consists of the upper and lower epidermis; it aids in the regulation of gas exchange via stomata.
· The epidermis secretes a waxy substance that lays on top of the leaf and is known as the cuticle. 
· The cuticle is located outside the epidermis and protects against water loss
· Palisade cells are plant cells located  right below the upper epidermis and cuticle. THIS IS WHERE PHOTOSYNTHESIS TAKES PLACE!
· The spongy mesophyll cell layer is beneath the pallisades. 
Plant adaptations for Dry Conditions. 
     1) thick and waxy leaves. This adaptation helps to reduce the amount of water lost from the leaves. 
Environmental Toxins
[bookmark: _GoBack][image: Picture]The two underlying causes of water pollution are 
1. Industrialization  
2. The Human Population Explosion. 
Toxic chemicals are transferred from one organism to another through the food chain.
3. 
	What is LC50? 

LC 50 is the concentration of a toxic substance that kills 50% of a population. LC stands for "lethal concentration". The LC50 value is determined by a bioassay. In the bioassay, several vials containing the exact same concetration of cells will be exposed to various concentrations of the toxin. After a period of time, a colorimeter will be used to determine the % mortality and the % of surviving cells by comparing the results to a control vial containing cells that were NOT exposed to the toxin. 
	



Heat Transfer
Heat can be transferred from one place to another by three methods:
     1) conduction - conduction is the method by which heat is transferred between solid objects
                                - conduction - occurs when 2 solid objects come into contact
                                - An example of conduction would be when you put a hot object on a cold object, the                                      heat will be transferred from the hot object to the cold object.
     2) convection - Convective heat transfer, often referred to simply as convection, is the transfer of                                       heat from one place to another by the movement of fluids.   
    3) radiation - Heat is transferred from a source of waves carrying heat to another substance that                                     will allow the radiation (like sun rays) to pass through. 
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