BIOSPHERE EQUIPMENT INSTRUCTIONS

A.
USING THE BAROMETER

Use the barometer to measure air temperature.
The ADC Pro unit should already be on when you receive it. The display should be flashing between several measurements and, about every 10 seconds, you should see a screen with the day and date in the upper right corner.

Find the MODE key and press it twice. You should see TEMP in the upper left corner. (If you see WIND you probably did not press hard enough … try pressing the MODE key again.)
Once you reach the TEMP screen, you can view air temperature as °F or as °C. If °F is not showing in the upper right corner, find the RESET key and press it until °F shows on the screen. Record the measurement as °F.

Use the barometer to measure barometric pressure.

While at the TEMP screen, find the MODE key and press it once. You should see BARO in the upper left corner.
Once you reach the BARO screen, you can view the barometric pressure as three different measurements – hPa (hectoPascals), inHg (inches of Mercury) and mb (millibars). If mb is not showing in the upper right corner, find the RESET key and press it until mb shows on the screen. Record the measurement as mb.

Use the barometer to measure humidity.

While at the BARO screen press the MODE key twice to reach the HUMIDITY screen.
The large numbers in the middle of the screen are the percent humidity. Record that number.

Press the MODE key twice to return to the original screen. Wait three minutes.

Repeat the above process to double check your numbers. You may see a slight variation from the original numbers but should not see any large deviations. If you do, you need to go through the process a third time to find which measurements best match.
When completely finished, remember to press the MODE key twice to return to the original screen for the next group.
USING THE LUXMETER

Use the luxmeter to measure light intensity.
On the front panel of the luxmeter, switch the power button to ON and the Range button to the 3rd (highest) range. Because the luxmeter is very sensitive, it has three ranges from which you must choose. It’s easiest to start in the 3rd range.

Remove the dust cover from the light sensor. It is important that you take care to avoid getting dirt on, scratching, or etc the frosted light sensor.
Hold the light sensor in the exact location you wish to measure, keeping it as still as possible for at least 4 seconds or until the displayed value appears to stabilize.

If the displayed value has one or more leading zeros, switch to the 2nd range. (If there are no leading zeros, record the displayed value.)

If you switch to the 2nd range and the displayed value still has one or more leading zeros, switch to the 1st (lowest) range. (If there are no leading zeros, record the displayed value.)

If you switch to the 1st range, record the displayed value whether or not there are any leading zeros.

For example, you’re measuring a medium-lit area in range 3 (x100) and the display is 002. Since there are two leading zeros, you switch to range 2 (x10) and, after a second or two, the display changes to 018. You still have one leading zero so you switch to range 1. After a coupe of seconds, the display in range 1 changes to 182 … that’s the exact value – 182 lux – and what you should record. However, range 1 is the lowest range available so a 053 display in range 1, for example, would be the exact value despite the leading zero.
If time permits, repeat the process one or two times and record the average reading. For example, if you complete the process three times, add the three lux, divide the sum by three and record the average as your light intensity.

Switch the power button to OFF and put the dust cover back on the light sensor.
Use the equipment & supplies list in your packet to make certain that you neatly return ALL equipment to the activity flag.

Do not rush through the equipment check and create a situation in which the next group has to waste time hunting for equipment you didn’t account for. Doing so is unfair to your peers and causes resentment.

Gather all of your paperwork and proceed to the activity which is next on your list.

If you’re not sure which activity is next, check the activity and order page. Do not guess and risk taking another group’s activity.
B.
MEASURING DIVERSITY
Find the tree marked with tape with your group number. Pull off the tape and put it in your trash bag.
Identify the species of tree you will be sampling using the field guide provided.

Unfold the sheet so that it is wide and long enough to cover the area beneath a low hanging branch.
Several of you should hold the sheet pulled fairly tight and as high as possible up under the branch.
Tap the branch strongly one time with the stick. Wait a couple of seconds and tap it a second time.
Invertebrates will fall off of the branch and on to the sheet.
Do NOT simply beat on the branch as you will damage the tree and end up with a large pile of leaves and debris on your sheet, which will take longer to search through.
If NO invertebrates fall from the branch, try tapping the branch a third time or repeat the procedure with a different branch.
Lay the sheet gently on the ground and carefully identify all gastropods, arachnids, crustaceans and insects to at least the ORDER level.
Because many invertebrates move quickly and/or fly, it is important that all group members participate in spotting and identifying organisms. If you run out of time before you have identified all of the organisms, make sure someone writes / draws those unidentified so you can identify them later.
Record your data, keeping count of how many organisms in each order are spotted. When all organisms have been counted and identified, add up the total number of individual organisms and the total number of orders they represent. (Both numbers are important.)
When you have identified all invertebrates, gently shake off any that remain on the sheet on to the ground near the tree.

Fold the sheet neatly. Wipe dirt & debris from the field guides and magnifying glasses.

Use the equipment & supplies list in your packet to make certain that you neatly return ALL equipment to the activity flag.

Do not rush through the equipment check and create a situation in which the next group has to waste time hunting for equipment you didn’t account for. Doing so is unfair to your peers and causes resentment.

Gather all of your paperwork and proceed to the activity which is next on your list.
If you’re not sure which activity is next, check the activity and order page. Do not guess and risk taking another group’s activity.

C.
SURVEYING LICHEN
Find the tree marked with tape with your group number. Pull off the tape and put it in your trash bag.
Identify the species of tree you will be sampling for lichen using the field guide provided.
Measure the tree’s circumference (the number of inches all the way around the tree) at 3’ above ground using the measuring tape.
Visually inspect the tree for lichen.

If lichens are present on the trunk, choose the side of the trunk with the most lichens.

Focus on the lichens at 1.5 – 6 feet above ground level on that side only.

Use the Lichen Field Guides to identify any of the 9 indicator lichens present.

If you are unable to identify the lichens from the field guide, use the Lichen Field Key to record important characteristics for later use in making an identification. Read the instructions in the field key carefully.

Measure the total amount of each indicator lichen on the side of the trunk you have chosen as follows:

0
None (this is an important result)

1
Small amount overall (equivalent to less than ¼ of an 8.5 x 11 sheet of paper)

2
Medium amount overall (between ¼ and one 8.5 x 11 sheet of paper)

3
Large amount overall (equivalent to more than one 8.5 x 11 sheet of paper)

If non-indicator lichens are present in that same area of the trunk, you do not need to identify those species or measure the amount. Just note the number of species of lichens other than the 9 indicator species.

Survey lichens on any twigs within reach.

On the same tree, if you can reach the twigs, check if any of the indicator lichens are present.

Only survey twigs less than 1 inch diameter and less than 3 feet long.
Use the instructions in the Lichen Field Guide to identify any of the 9 indicator lichens present.

If you are unable to make an identification from the field guide, use the Lichen Field Key to record important characteristics for later use in making an identification. Read the instructions in the field key carefully.

If indicator lichens are present, you do not need to measure the amounts on the twigs. Instead, note whether or not each indicator species is present on any of the twigs. (See the chart in which you record your data.)
If non-indicator lichens are present on any of the twigs, you do not need to identify those species or measure the amount. Just note the number of other species of lichens.

Use the equipment & supplies list in your packet to make certain that you neatly return ALL equipment to the activity flag.

Do not rush through the equipment check and create a situation in which the next group has to waste time hunting for equipment you didn’t account for. Doing so is unfair to your peers and causes resentment.

Gather all of your paperwork and proceed to the activity which is next on your list.

If you’re not sure which activity is next, check the activity and order page. Do not guess and risk taking another group’s activity.

D.
ANALYZING ANIMAL PLOTS
Look around the site until you find the flag with your group’s number on it.

Use the tape measure to measure 20 feet from your group flag in all four directions. Put one of the 4 flags at each of the 20’ marks from your group flag so that you end with a square that measures 40’ by 40’.
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Examine your entire 40’ by 40’ plot using ALL of the following methods. Spend roughly equal amounts of time on methods 1-5. (Use #6 only if appropriate.) I suggest you use the methods in the order described so as to avoid compromising your site. (You can use the aerial net at any time as needed.)
1. Check closely for footprints, droppings, songs, etc. that indicate the presence of animals.
2. Using scoops and/or hands, examine the substrate (soil, fallen leaves, etc.) for insects, spiders, worms and etc.
Use enough pressure to scoop up anything on the ground – especially in areas piled up around trees, shrubs, etc – but be cautious that you don’t jab at the ground and so risk injuring or killing specimen for which you’re looking.
3. Look beneath fallen logs -- new, medium and older (note which) – and other large objects. Note animals found and replace gently in original configuration.

4. Visually examine foliage and tree trunks for insects, reptiles, etc.

5. With the heavy-duty insect net, sweep vegetation for insects, small reptiles, etc. If vegetation varies in height, do both low and high sweeping. To make the results comparable across groups you need to standardize your sampling. Do 100 sweeps (a typical number) using the following technique for low sweeping.

a. The object is to sweep as evenly as possible. Stoop down, hold the handle of the net firmly in both hands and sweep the mouth of the net to one side as far as you can comfortably reach.

b. Keep the net as low to the ground as possible at all times.

c. At the end of each pass turn the net swiftly to begin the sweep to the other side. The movement of the net must be nearly horizontal not parabolic.

d. Repeat the sweeping action 100 times as you walk through the area.
e. Always sweep into the wind.

f. At the end of the last sweep, turn the net mouth or grab the net above the catch so that you do not lose any specimen.
If you use the correct technique, you will be amazed at how much material you can collect even from unpromising-looking sites.

WARNING: DO NOT SWEEP WITH THE AERIAL NET. You should never use the finer netting on aerial nets for sweeping … unless you want to spend the rest of the semester sewing up the holes in my aerial net!
6. Use the light-weight aerial net to collect any flying insects for closer observation.
Keep track of the time spent collecting by each of the above methods.

Keep a total of the number of specimen you found, identifying each by class or order as applicable.

Record your data, including question responses.
Release all specimen in appropriate spots.
Use the equipment & supplies list in your packet to make certain that you neatly return ALL equipment to the activity flag. Remove the flag with your group number & put it with the rest of the equipment.

Do not rush through the equipment check and create a situation in which the next group has to waste time hunting for equipment you didn’t account for. Doing so is unfair to your peers and causes resentment.

Gather all of your paperwork and proceed to the activity which is next on your list. If you’re not sure which activity is next, check the activity and order page. Do not guess and risk taking another group’s activity.

E.
SAMPLING VEGETATION
At the site for Activity E, you will see two 25’ measuring tapes laid out perpendicular to each other, framing the plot in which you will be working.
Two group members should draw one slip of paper each from the zip lock bag. (Put both slips in your trash bag … do not put them back in the zip lock bag.)

Each should walk along one of the measuring tapes until reaching the distance corresponding to the number on the slip he/she drew … e.g. if you drew 14, walk to 14’.
When they reach the right numbers on their respective tapes, they turn into the plot at right angles to the tapes and walk into the plot until they meet.

The group should place the 10 square X 10 square gridded quadrat centered on that point.

First, figure out how many different species of plants are visible in the area contained by your quadrat.
Identify each by class or order, as applicable.

If you are unable to identify all of your plants in the field, you may take a leaf or some small portion of the plant with you for identification later. Probably the easiest way to keep plant specimen for later identification is to put a piece of tape over the specimen and tape it to your data sheet. I’ve included tape in case you need to do that.
For each species, count the number of squares in which you can see the plant.

If one species is visible in 56 squares, the local frequency of that plant is 56%. 
Use the equipment & supplies list in your packet to make certain that you neatly return ALL equipment to the activity flag.

Do not rush through the equipment check and create a situation in which the next group has to waste time hunting for equipment you didn’t account for. Doing so is unfair to your peers and causes resentment.

Gather all of your paperwork and proceed to the activity which is next on your list.

If you’re not sure which activity is next, check the activity and order page. Do not guess and risk taking another group’s activity.

F.
ANALYZING TREES BY RANDOM PAIR

Every group member must locate and analyze two random tree pairs. You will need to share equipment back and forth with each other.

Use the dice in turns to ensure that the tree pairs you analyze are chosen at random.

The direction you are facing when you begin will be 12:00 on an imaginary clock. Roll a 12-sided die to determine the direction you will walk. The number that comes up will be the new direction you turn and face based on that number’s location on a clock. For example, if you are supposed to be facing 12:00 and you roll a 3, you must make a quarter turn to the right – the location of 3:00.

Roll a 10-sided die to determine how far you will walk. The number that comes up is the number of steps you must take in the direction determined by the 12-sided die.
When you have taken the number of steps rolled, stop and face the closest tree greater than 4” in diameter and that a member of your group has not analyzed. This is NOT the closest tree in the direction you are facing … it is the closest tree. Look in a full circle around you to find that tree. It is okay if the tree is located outside of the activity area.
Identify the species of tree you are analyzing using the field guide provided.
Measure the tree’s circumference (the number of inches all the way around the tree) at breast height using the measuring tape.

However, we’re interested in each tree’s diameter at breast height (dbh), not the circumference, so divide the tree’s circumference in inches by 3.14. That will give you the tree’s diameter in inches.
NOTE: Think back to your geometry class. The distance around a circle is the circumference. The distance across a circle through the center is the diameter.
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We will be measuring each tree’s circumference but we’re interested in each tree’s diameter since it is a good measure of the tree’s age.
It just so happens that if you divide a circle’s circumference by its diameter (no matter what the size of the circle) you always get 

 (pronounced pi), which equals approximately 3.14159265358979323846... (It is infinite.) Since a circle’s circumference divided by its diameter equals 

, we know that a circle’s circumference divided by 

 equals its diameter. That means we can always calculate a tree’s approximate dbh once we know its circumference.
Once you’ve recorded the species and dbh for the first tree, turn around 180° and find the nearest tree in your 180° arc (half of an imaginary circle) that is larger than 4” in diameter and that a member of your group has not analyzed. .

Record the species and dbh in inches for the nearest tree.

Now comes the pair part. Measure and record the distance between the centers of your 1st and 2nd trees in feet using the measuring tape. Record the distance for that pair.

Remember that every group member must analyze two pairs so … consider what ever direction you are facing to be 12:00. Using a 12-side die and a 10-sided die, randomly generate the direction and distance you will walk before stopping and locating the 1st tree in your 2nd pair.
Continue following the same pattern until every group member has recorded the measurements for at least 2 pairs of trees each.

If you find an uncommon or unusual tree (species or size), make a note of the species, diameter and location of that tree on your data sheet.

Use the equipment & supplies list in your packet to make certain that you neatly return ALL equipment to the activity flag. Do not rush through the equipment check and create a situation in which the next group has to waste time hunting for equipment you didn’t account for. Doing so is unfair to your peers and causes resentment.

Gather all of your paperwork and proceed to the activity which is next on your list. If you’re not sure which activity is next, check the activity and order page. Do not guess and risk taking another group’s activity.
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