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Regents Biology Laboratory Investigation

MICROSCOPY TECHNIQUES
Background Information

While it is important to know how to use a microscope, what will really impress that special someone is knowing how to use a microscope well.  In this section, you will learn about some techniques that will allow you to use your ‘scope like a pro.  You’ll need to know about depth of field, which is best explored using the fine focus knob.  The microscope can focus on only one “plane” at a time, so if you have a particularly thick specimen, or a specimen with many cell layers, you can adjust the ‘scope to view one layer at a time.  You’ll also need to understand that because the light is passed through a series of lenses on the way from the slide to your eyes, the image is not always what you might expect.


You must make sure that you have mastered the basic skillz that were covered in the first microscope lab before you continue here.  If at any time you need to refer back to the directions in the first lab, please feel free to do so!  

Puropse

The purpose of this lab is to learn more about the microscope and its functions, so that you may greatly enhance your microscopy experiences in the future.  You will prepare another wet mount, use prepared slides, and learn more about high-power focusing.

Materials


Light microscope


Magazine page


Potato



Slides


Razor blade


Cover slips


Black and white threads

Pond water

Cotton



Paper towels


Lugol’s iodine


Human hair


Scissors



Droppers

Procedure

PART I – LIGHT AND THE MICROSCOPE

You will be preparing a wet mount in this section.  If you do not remember how, or require some refreshment on the concept, see the directions in part I.

1.  Cut out a lowercase “e” from a magazine.  Do not use a large “e” from a title or heading, but rather a regular ol’ “e” from somewhere in the text.

2.  Prepare a wet mount of your “e.”

3.  Place the slide on your ‘scope, with the “e” right-side-up on the stage, so that it appears as it would if you were reading the magazine.  

4.  Focus the “e” on low power

QUESTION 1:  Draw the “e” as it appears on the slide, while not looking through the eyepiece.

QUESTION 2:  Draw the “e” as it appears through your ‘scope on low power.  Label your drawing, and provide a magnification!

[image: image1.bmp]
Figure 1.  _______________________________________  Magnification ___________

QUESTION 3:  Describe the difference between the two drawings.  

QUESTION 4:  If you move the slide to the left or right on the stage, in what direction does the image you see through the ‘scope move?

QUESTION 5:  If you move the slide toward you or away from you on the stage, in what direction does the image you see through the ‘scope move?

5.  Dispose of your “e” in the garbage, and NOT down the drain in the sink.  

6.  Obtain a small tuft of cotton, and prepare a wet mount of it.

7.  Observe the cotton fibers on low power.  Adjust the disc diaphragm or iris to a setting on which you can best observe the fibers.  

QUESTION 6:  With which iris/diaphragm setting can you see the fibers best on low power?  If you have a disc diaphragm, record the number; if you have an iris, say “half-way open,” or “almost closed,” or something of the like.

8.  Change to high power, and again adjust your light to the best setting to see the fibers.

9.  Dispose of the cotton in the garbage and NOT down the drain.

QUESTION 7:  With which iris/diaphragm setting can you see the fibers best on high power?

Whenever you are having trouble viewing something under your ‘scope, remember to check the light.  Too much light can render very small structures or unstained slides very hard to see.  Too little light can cause you to miss many thicker or more opaque structures.  What you are looking for is that “Goldilocks” setting, viz. the one that is “not to bright, not to dark, but just right.”  You’ll find that the brightest and the darkest settings are rarely appropriate; rather, you’ll discover that somewhere in the middle is best.  This is, as we say, the proverbial “happy medium.”

PART II – DEPTH OF FIELD

Another concept with which you must become familiar in order to properly use your ‘scope, and possibly to woo that special guy or gal, is depth of field.  Depth of field is best explained by the fact that a microscope can only focus on one “plane” of the slide at once.  See 

figure 2 for an illustration.  Even         Figure 2.  Illustration of the depth of field concept.

though specimens on slides are 

usually very thin, the microscope can not focus on each “level” of the specimen at once.  For example, the ‘scope could focus on the level of the top arrow, or the bottom arrow, but not both at once.  By using the fine focus knob, you may choose the depth of field which is best for your particular application.

1.  Cut a short length of black thread and white thread.

2.  Cross them in an “X” on the slide, in a drop of water, and make a wet mount.

3.  Locate where the strands cross under low power.  Adjust your diaphragm or iris for proper lighting.

QUESTION 8:  Can both strands be observed clearly and at the same time under low power?

4.  Switch to high power, and again locate the area where the threads cross.  Use only the fine adjustment knob to bring the threads into focus.

QUESTION 9:  Can both strands be observed clearly and at the same time under high power?

5.  Slowly rotate the fine focus knob back and forth.  What do you notice?  Does one thread come into focus as the other goes out of focus?

6.  Dispose of your thread in the garbage, and NOT down the drain.

PART III – LIVING SPECIMENS

When viewing a wet mount, it is often difficult to find the proper depth of field, especially when using living organisms which may wiggle, swim, waggle, or otherwise move around.  You may be looking at the slide and miss your specimen, simply because it is swimming a few micrometers too high or low in the drop of water for your particular depth of field.

1.  Place a drop of pond water on a slide.

2.  Add a hair from your head to the drop of water before placing a coverslip on it.  If your hair is long, you may want to cut it so that it doesn’t hang over the edge of your slide.

3.  View the slide under low power, and locate the strand of hair.  The slide may now be moved around to find organisms in the pond water without further adjustments for depth of field, because the hair and the organisms should be on the same plane.

4.  If you can, locate a living organism and attempt to follow it.  If you find one, draw it in the space below.

Figure 3.  _______________________________________  Magnification __________

PART IV – STAINING

Another way to make microscopy more fun and exciting is by using stains.  There are many varieties of stains that can bind to DNA, proteins, starches, and other chemicals, and your instructor will select the proper ones for you to use.  There are even stains that glow under ultraviolet light!  Stains can be useful, as they can highlight certain cell structures, or simply darken very thin or colorless sections of a specimen.  Care should always be taken when using stains, because, as their name implies, they stain things like hands, clothes, and noses.

1.  With a razor blade, scrape the edge of a peeled potato.  When using the razor blade, always scrape away from your fingers, body, and body parts of your labmates.  

2.  Make a wet mount of the potato scrapings.

3.  View the scrapings under low power, using the proper light setting.  You are looking at individual grains of starch.  Make a detailed and accurate drawing of what you see in the space provided below.

4.  Remove the slide from the ‘scope and add a single drop of Lugol’s iodine to one edge of the coverslip.  Do not get any iodine on top of the coverslip.

5.  Place a piece of paper towel at the opposite edge of the coverslip, and allow the towel to absorb the water.  This will draw the iodine across the specimen, staining it evenly.  You must admit, this is a pretty nifty trick, and it’s really a hit at parties.

6.  Replace the slide, and again view the starch grains under low power.  Make a detailed and accurate drawing of what you see in the space provided below.


         Stained.  Magnification _________
           Unstained.  Magnification _________

Figure 4.  Stained and unstained starch grains.

QUESTION 10:  Name two things that you would change about this lab if you could.
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