A.
ABIOTIC FACTORS: AIR TEMPERATURE, BAROMETRIC PRESSURE, HUMIDITY,

LIGHT INTENSITY
EQUIPMENT & SUPPLIES

· barometer
· directions for Using the Barometer

· stop watch
· luxmeter

· directions for Using the Luxmeter
CONSIDERATIONS

· It’s important that you follow directions exactly in order to standardize techniques between groups.

· As air grows thinner, the density and pressure of air decreases. Many different factors affect the density of air. Most measurably, as altitude increases, air becomes less dense, decreasing atmospheric pressure.

· Factors other than altitude also affect the density of air. Water molecules have less mass than other gas molecules in air so as water vapor increases, the density of air decreases.

· Temperature also changes the density of air. As air gets warmer it expands and becomes less dense, causing atmospheric pressure to fall.

· Air within the atmosphere can rise and fall, changing the atmospheric pressure.

· Air pressure is regularly recorded as inches of mercury (Hg), indicating how high or low the mercury inside a barometer rises or falls. It is reported in millibars (mb) on weather maps. Today, scientists often use a more modern technique to measure pressure directly in units called hectopascals (hPa).
· The luxmeter has a sampling time of 4 seconds and a range of 0- 2,000/20,000/50,000 lux. It has three levels of sensitivity and is very accurate. It is able to measure light through water, air and fog for all the bands of visible light and has an easy-to-read digital output
· When taking readings using a luxmeter, be conscious of your position relative to the meter and the light you are measuring.
· You should always note cloud cover & cloud type at the time you are measuring light intensity – if only informally – since they affect light intensity.
B.
BIOTIC FACTORS: MEASURING DIVERSITY
EQUIPMENT & SUPPLIES

· white sheet

· tapping stick

· magnifying glasses

· directions for Measuring Biodiversity
· Insect & Selected Non-Insect Orders

· invertebrate field guides

· tree field guide

CONSIDERATIONS

· It’s important that you follow directions exactly in order to standardize techniques between groups.

· Some insects are very good at holding on to vegetation and you will not, of course, catch internal feeders such as leaf miners and stem borers.

· Recording data in the field is one of the most important aspects of any fieldwork and is often done badly. Failure to keep adequate notes will destroy the scientific content of the project. Fieldwork is often very exciting and/or proceeds quickly and, in the heat of the moment, it is easy to forget to write down essential details. Never leave labeling for later.

· The identification of organisms to the level of order and suborder should not be beyond the capabilities of any careful student with access to basic books.
· Many entomologists feel it is necessary to capture and kill insects to observe and identify them and, in some situations, this may be necessary to prove that you really saw what you claim you saw. It is, however, possible to identify insects without killing them. Capture insects if necessary for closer examination to identify, then release. Identify as many as possible without disturbing them just as you would with other animals.

· Varying species and numbers of organisms make up different ecosystems. Some terms used are:
· RELATIVE ABUNDANCE – the number of organisms collected or seen per unit of time or per unit of space, e.g. 3 beetles per 30 minutes or 6 beetles per hour

· FREQUENCY – the percent of total units of space or total samples containing a given organism, e.g. 50% of the plots contain ants

· DENSITY – the number of organisms per unit of space, e.g. 20 1-ft2 plots equals a total of 20 ft2 so that if 10 ladybugs are in that 20-ft2 area, the density is 0.5 ladybugs per ft2
· RELATIVE DENSITY – density expressed as a percent of the total, e.g. if ladybug density equals 0.5 per ft2, mosquito density equals 0.5 per ft2 and butterfly density equals 0.5 per ft2, the relative density of ladybugs is 33%

C.
BIOTIC FACTORS: LICHEN SURVEY
Lichens are composite organisms made up of a fungus and one or more algae living together. The algal partner produces essential nutrients for the lichen through photosynthesis, while the fungal partner provides the body in which they both live. The fungus produces spores in fruiting bodies (apothecia), which must germinate and find an algal partner before they can form new lichen. In order to avoid this difficult stage many lichens produce minute fragments containing both partners, which can quickly colonize available habitats. These fragments can appear either as finger-like outgrowths (isidia) or sugar-like granules (soredia).

EQUIPMENT & SUPPLIES

· yard stick
· magnifying glasses
· spray bottle of distilled water

· small knife

· eyedropper bottle of bleach (be careful when opening)
· directions for Surveying Lichen
· Lichen Field Guides 1-3
· Lichen Field Key (2 pages)

CONSIDERATIONS

· It’s important that you follow directions exactly in order to standardize techniques between groups.

· In this activity we are interested in pollutants containing nitrogen. These include ammonia and oxides of nitrogen (nitric oxide and nitrogen dioxide). Although nitrogen is essential for the growth of all living organisms, too much nitrogen can cause problems. Ammonia and oxides of nitrogen can stimulate the growth of some plants and fungi but stop others from developing.

· Biological indicators of air quality are species whose presence or performance is sensitive to changes in environmental conditions, and so we can use them as indicators of air quality. 
· Lichens are extremely sensitive to pollution and are natural indicators of the health of the environment. Some lichens thrive on air pollution while others are highly sensitive to it. This means we can use lichen to indicate what air quality is like. We are looking for…
· lichens known to grow particularly well when they are close to sources of ammonia
· lichens that do not like excessive nitrogen in any form
· Lichens will grow on almost any surface including trees, rocks, earth and artificial surfaces such as concrete and tarmac. In this activity we are looking for lichens on trees. Lichens grow best in light, and where they are not competing directly with tall grass, shrubs or climbing plants.

· When lichen hunting, avoid evergreen trees & trees which are heavily shaded or covered in ivy.

· If sampling in a wooded area, use trees at the edge rather than the center.

· Although there are many types of lichen, we are only interested in the nine indicator lichens listed in the Lichen Field Guide.

· Lichens on trees will vary with bark type and age, as well as with air quality and climate.

· Lichens on the trunks of older trees may have been there for many years, while young trees or twigs may support lichens that have recently colonized new bark.

· You should determine if there are lichens on the trunk (the oldest part of the tree), lichens on the twigs (the youngest part of the tree) and, if on both, if they differ in species, size or etc.

· Don’t spend more than 10 minutes on a tree.

· Avoid dead or fallen twigs.
· If you are not able to identify a type of lichen, answer the questions in the Lichen Field Key so you can identify the lichen later.

· Where there are plenty of nitrogen-sensitive lichens on tree trunks, there is likely to be no intensive farming, dense traffic or heavy industry. In contrast, in areas where nitrogen-loving species (like Xanthoria and Physcia) are abundant, levels of nitrogen-containing pollutants are likely to be higher.
D.
BIOTIC FACTORS: ANIMAL PLOTS ANALYSIS
EQUIPMENT & SUPPLIES

· 25’ measuring tape
· 4 flags
· 2 scoops
· aerial insect net

· heavy-duty insect sweep net
· directions for Analyzing Animal Plots
· trowel

· forceps
· 2 round, shallow pans
· transparent, plastic jars

· field guides
CONSIDERATIONS

· It’s important that you follow directions exactly in order to standardize techniques between groups.
· Do NOT confuse the aerial net and the sweep net.
· Recording data in the field is one of the most important aspects of any fieldwork and is often done badly. Failure to keep adequate notes will destroy the scientific content of the project. Fieldwork is often very exciting and/or proceeds quickly and, in the heat of the moment, it is easy to forget to write down essential details. Never leave labeling for later.

· The identification of organisms to the level of order and suborder should not be beyond the capabilities of any careful student with access to basic books.
E.
BIOTIC FACTORS: BOTANICAL FIELD SAMPLING
EQUIPMENT & SUPPLIES

· 2 -- 25’ measuring tapes laid out perpendicular to each other in the study area (do NOT move tapes)
· zip lock bag with numbered & folded slips of paper
· gridded quadrat
· directions for Sampling Vegetation
· field guides

· tape
CONSIDERATIONS

· It’s important that you follow directions exactly in order to standardize techniques between groups.

· Recording data in the field is one of the most important aspects of any fieldwork and is often done badly. Failure to keep adequate notes will destroy the scientific content of the project. Fieldwork is often very exciting and/or proceeds quickly and, in the heat of the moment, it is easy to forget to write down essential details. Never leave labeling for later.

· The identification of organisms to the level of order and suborder should not be beyond the capabilities of any careful student with access to basic books.
· You can use quadrats to sample an area either systematically or randomly. Random sampling means that every part of the sample area has an equal chance of inclusion in the sample. If you take enough samples, the results should be representative of the whole sample area. 

· The simplest way to process the results of quadrat surveys is to count the number of plants that they find in each quadrat. Where each plant is a discrete individual, such as dandelions and daisies, this is acceptable. Many grasses and other plants cannot easily be counted in this way because the edges of each plant are not immediately obvious. Instead it is easier to calculate the local frequency of the plant in each quadrat. 
· Frequency is easier to measure using a gridded quadrat. You count the number of squares in which the plant grows. From this you can figure frequencies and percentages.


















































































