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Stream Analysis Field Study


The numerous streams in central Pennsylvania add to the variety of life all around us.  They provide a habitat for plants, insects, water birds, amphibians, reptiles, and fish.  They provide variety for humans with fishing, swimming, birding, and relaxing.  In an effort to better appreciated these streams, you will be conducting field studies on a local stream (or lake) in which you will examine the physical, chemical, plant and animal life that are found in that stream.  All of these factors interact to produce a unique habitat.

The physical properties that you will be examining are:



Temperature



Turbidity



Slope



Water velocity



Substrate



Stream bank analysis

The chemical properties that you will be examining are:



PH



Dissolved oxygen



Nitrates



Hardness



Conductivity



Phosphates (optional)

Macroinvertebrates    

Fish

MATERIALS:


Physical properties module:



Thermometer



ruler



Stopwatch



tape measurer



Meter stick



string



Pill bottles



calculator

Chemical properties module:



Thermometer



PH meter



Hach equipment and reagents

Macroinvertebrate module:



D net



Bucket



Seine


Fish module:



Shocker



Seine



D nets



Small nets



Buckets



Cooler


GENERAL PROCEDURE:

1. Measure off 30 meters of the stream bank.  This is now your section of stream and you will need to stay in this area unless asked to leave.  Mark the stream bank with the tape and or stakes.

2. Review how to obtain the physical data with your teacher in a group meeting.  Obtain all needed equipment.

3. Break into groups and conduct the tests on physical data.  Record your results.

4. At the whistle, regroup back at the general meeting area.  Review with your teacher how to run the chemical properties tests.  Return the equipment from the physical properties testing, and get the equipment for the chemical testing.  

5. Break into groups and conduct the tests on chemical properties.  Record your data.

6. At the whistle, regroup back at the general meeting area.  Return all of the equipment from the chemical testing.  Review with your teach how to collect the macroinvertebrates.  Get the equipment for collecting the macroinvertebrates.

7. Break into groups and collect and identify your macroinvertebrates.  Record you data. Release the macros back into the stream.

8. At the whistle, regroup back at the general meeting area.  Return the equipment you just used.  Review the safety rules and general way to collect fish.  Only one group at a time can collect, but students from all groups can help with the collection of the stunned fish.  After your group has collected the fish, transfer them to the cooler then identify them.  Once identified, return them to your section of the stream.

9. After all groups have finished and returned the fish to the stream, return your equipment to the general meeting area.

10. Clean up the site.  Help return all equipment to the van.  

Biology Van 2000 - MAN

Stream Ecology
Stream Ecology

Physical Characteristics of Streams

In order for a stream to contain an aquatic biological community it must contain flowing water 365 days a year.  A multitude of physical, chemical, and biological factors interact to determine the type of biological community that will be present.  This lesson and labs will deal primarily with the physical characteristics of a stream.

Objectives:



The student should be able to ...


1.  List the physical characteristics of a stream and explain how they interact.

2.  Explain how physical factors affect stream life.

3.  Measure and calculate average water velocity.

4.  Perform an experiment demonstrating the effects of shade, water color, and substrate color on water temperature.

5.  List several factors the affect percolation and run-off.

Percolation or Run-off

Streams begin with precipitation.  The water that doesn’t evaporate or get used by plants either runs off or soaks into the ground (percolation).  Run-off feeds streams directly, but its affect is only temporary.  Water that percolates into the groundwater later enters a stream from springs and seeps and has a longer lasting effect.  Physical characteristics in a watershed (all the land that drains into a stream) determine what percent of the precipitation percolates or runs off.


Here is a partial list of factors that effect percolation and runoff:

    FACTOR


MORE PERCOLATION

     MORE RUN-OFF 

Soil type



sandy




clay

Soil compaction
 

loose




compacted

Ground cover

    
 mature forest


     concrete/blacktop

Slope




level




steep

Soil Temperature

     not frozen




frozen

Many variables interact to determine the amount of percolation or runoff.  Can you come up with others?  Remember – percolation is necessary to sustain an adequate year-round flow.  A greater percent of runoff leads to highly fluctuating flows and a lower quality stream.  This affects several of the physical characteristics.


The following four physical characteristics interact to determine what lives in a stream:

1.  Slope  -- the angle or steepness of the stream bottom

2.  Water Velocity  -- the speed of the flow of water

A.  Slope - the steeper the slope the higher the water velocity

B.  Channel Shape - straight channels have higher water velocity than curved channels

C.  Channel Width - a narrow channel has a higher water velocity

D.  Volume of Flow - more water flowing through the same channel has a higher velocity

E.  Dams, log jams, and aquatic plants slow the flow

3.  Substrate  --  the stream bottom

A.  Particle Size - the faster the flow, the larger the rocks on a stream 

bottom because all of the smaller particles wash away.

The following substrates are associated with differing water 

velocities:

SLOW VELOCITY  ----------------------------------------------  HIGH VELOCITY

mud –- silt  --  sand  -- pebbles  --  rubble  --  boulders  --  bedrock

B.  Rock Type



limestone - dissolves easily and raises the pH



sandstone - usually neutral



shale - often contains metals & minerals that lower pH


    C.  Organic Matter - leaves, small sticks and other organic matter on




a stream bottom can lower the pH and bacterial action may




lower the dissolved oxygen  (Usually associated with low




water velocity)

4.  Water Temperature   [the SUN is the KEY]




Factors Affecting Water Temperature

A.  Night / Day  -  the coolest summer temps. are at daybreak

B.  Trees along the stream provide shade and keep the water cool

C.  Channel Width  -  the wider the channel, the more the sun hits the water

D.  Springs  -  groundwater is about 51 degrees F year-round.  It warms in the winter and cools in the summer

E.  Turbulence  -  causes evaporation which lowers the temp.

F.  Water Velocity  -  a fast flow allows less time for the sun to warm the water

G.  Substrate Color  -  dark substrate absorbs light and warms a stream

H.  Water Color  -  dark-stained water absorbs light,  cloudy water prevents light from reaching plants on the stream bottom.

I.  Altitude  -  higher elevations have cooler water

J.  Latitude  -  southern streams are warmer


A few examples of ecological interactions:  A wide, low-slope valley promotes a meandering stream with a low velocity and finer substrate.  This in turn affects water temperature, dissolved oxygen, and types of aquatic macro-invertebrates and fish.  A narrow, steep valley promotes a narrow, straight stream channel with a higher velocity, cooler temperature, and larger substrate.  Trout, for example, can’t reproduce without pea to golf ball-sized substrate.  Large boulders and bedrock also limit the number of aquatic insects present.

Habitat Diversity  =  Species Diversity


Generally speaking, a stream section with a meandering channel that includes differing depths and water velocities, will in turn have differing substrates and a greater variety of life.  Sedimentation fills in the spaces between rocks, lowers habitat diversity and therefore biological diversity.  Cover, such as logs, undercut banks and large rocks, increases habitat diversity and life.  Young trout, for example, need shallow riffles for protection, while larger trout need deeper water with cover. 
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Activity  1
Calculate Water Velocity at a Stream  


Materials:
· a tape measure (metric or English) 

· watch or stopwatch showing seconds

· 4 surveyor’s flags - [optional - string]

· 2 pairs of hip boots 

· 2 floats [a pill bottle half full of water]

· clipboard and data sheet

· a simple pocket calculator


Safety Notes:

   

Avoid areas with slippery, steep, or hazardous stream banks.  

Avoid areas with deep water.  Encourage the students who are wading to move slowly.


Procedure:  

1.  Select a section of stream riffles that is safe to use.  It should be about the same slope and width for the length being studied.  Streams 6 to 12 feet wide are easier to work with than rivers.

2.  Measure off a section of stream channel that can easily and safely be  

    accessed.  Thirty or forty feet (or 10 meters) would be a good distance.  

    Be accurate.


[Optional:  If you are going to compare stream sections, measure the

    channel width (edge of water to edge of water) at at least 3 places and 

    calculate an average width.]

3.  Mark the beginning and end with surveyor’s flags on both side of the stream.  You may wish to run a string across the “finish line.”

4.  Have one student with the float, stand at the “starting line” (upstream end) and one or two students (in boots) stand at the downstream end to collect the float.

5.  Appoint a student to be the timer (with stopwatch) and another to be a data recorder (with clipboard, pencil & data sheet).

6.  Timer should say “GO” and the student with the float should drop or toss the float in mid channel at the starting line.  Timer should begin timing when the float hits the water.

7.  A student at the downstream end should collect the float when it crosses the finish line and yell “STOP.”  The timer should then stop the watch and tell the data recorder the time.

8.  Repeat steps 6 and 7 at least four more times.  Do not count the trial if the float hangs up on rocks or debris.  ** Always carry an extra float or two just in case the float gets past the collectors!

9.  Calculate the average water velocity [ft/sec  or  m/sec].  For example:  If you had five trials timing the float on a 30-foot section of stream, you would add the five times and divide the total by 5.  The divide that number into 30 and you would get the average water velocity in ft/sec.

NOTE:  This activity is more meaningful of stream sections of differing slope

or channel width are compared.  This activity is also great to show the

effect of a rain event on water velocity.  This can be done by measuring 

the velocity before and after a significant rainfall or snowmelt.
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Activity  3

Factors Affecting Water Temperature - A Classroom Experiment


This experiment is designed to show the effects on several stream factors (shade, water color, substrate color) on water temperature.  It must be done on a sunny day inside the classroom or other school area that gets uniform sunlight or outside the school on a lawn or sidewalk.  Containers could be prepared the day before or prepared by one class and then checked on by other classes during the school day.


Materials: 
· 10 clear plastic or glass containers.  [containers should have a

 
flat bottom, a large open top, and hold 1 to 5 gallons of

        
water]

· 1 container (about the same vol.) with larger top & bottom

    surface areas.

· 1 box of tea bags or a jar of instant coffee

· dark rocks or sand [enough to cover the bottom of 2 containers]

· white sand [enough to cover the bottom of container]

· ½ pint of milk from school cafeteria

· a piece of foam insulation about 6 inches larger than a

    container

· 6 pieces of foam insulation the same size as container bottoms

· 3 or 4 stream thermometers 

Safety Notes:

Use caution when carrying glass containers filled with water.  Stream thermometers break if dropped!

Procedure:
1.  Locate an area suitable to perform the experiment and decide how many factors or combination of factors that you would like to test.

2.  Place all containers in the same location and fill each with equal amounts of tap water that is the same temperature.  Each container should be on top of a piece of insulation to eliminate to effect of the sidewalk, floor, or counter top temperature.

FIX THE FOLLOWING EXPERIMENTAL CONTAINERS

3.  DARK WATER  -  Place tea bags (about 4 per gallon) or mix instant coffee into one container.  This will simulate water turned dark by industrial pollution or stained from natural peat.

4.  MILKY WATER  -  Add a little milk (just enough to make the water slightly cloudy.  This will simulate a stream effected by a light-colored pollution.

5.  DARK SUBSTRATE  -  carefully place dark stones or sand on bottom of a second container.  This will show the effect of dark-colored rocks on stream temperature.

6.  LIGHT SUBSTRATE   -  carefully place white sand on bottom of another container.   This will show the effect of light substrate on stream temperature.

7.  FOAM INSULATION  -  Place the larger piece of foam insulation on top of one container.  Place a weight on top if you are doing the experiment outside.  This will simulate the effect of shade on stream temperature.

8.  LARGER CONTAINER  -  Place the same volume of water in a larger (greater bottom area) container and cover the bottom with dark substrate.  This will show the effect of a wide shallow stream channel.

9.  CONTROL  -  Fill a plain container with just water.

10.  Collect and record starting water temperatures for each container.  Allow about one minute for the stream thermometers to record the correct temperature.

11.  Allow containers to sit in the sun for several hours, then take the temperature of each.  Record data.  Your teacher may want you to collect intermediate data.

12.  Clean up experiment (saving the sand or rocks) or let the experiment set up to be repeated another day.

**  ALTERNATE STREAM EXPERIMENT - Measure and record water temperatures on different streams, stream sections, days, or different times of the day.  Hypothesize why they are different.
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Activity  2

Compare Substrate Size for Different Water Velocities and/or Slopes

Materials:

· several pairs of boots or hip boots

· a string with a black mark every foot
· rulers (metric of English)
Safety Notes:

Select a safe place to access the stream.  Wade carefully.  Avoid deep water.

Procedure:
1.  Select two shallow areas of a stream with very different water velocities or slopes.

2.  Two students should stretch the marked string across the stream slightly above water level.  
3.  At each mark, students wearing boots should slowly poke their index finger down to the stream bottom, running their arm along the string.  Collect the first stone that they touch.  
4.  Measure and record the largest diameter of each rock collected.  
5.  Repeat steps 2 through 4 as often as time permits.  Compute an average for all rocks collected.
6.  Conduct experiment at both areas and compare your results.
7.  Return all rocks in the same area where they were collected.
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Evaluation

Name ____________________________ 

1.  Explain how water velocity is effected by each of the following:

· a narrow channel  - 

· a steep slope  - 

· thick elodea beds  - 

· a thunderstorm  - 

2.  Describe the relationship between water velocity and stream substrate.

3.  Explain how and why the water temperature in a stream might be affected if the stream flowed through each of the following:

· an open cow pasture  - 

· a series of waterfalls  -

· a small dam  -

4.  Students measured the time it took for a float to travel a measured 30-

    foot distance on Laurel Run.  They did 6 trials.  Use the data from their

    timed trials to calculate the average water velocity on this stream section.


15 seconds  

14 seconds 


16 seconds


14 seconds

15 seconds


13 seconds

5.  Explain why acid rain might affect one stream more than another.

6.  What could you do to permanently remove sediment from a stream

    bottom?   
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Teacher  Notes

This lesson and labs will fit very well with other Juniata College Biology Van labs and lessons:  Trout Biology, Stream In A Bucket, and Hach Water Chemistry.


Studies involving physical characteristics of streams could be done with an entire class, with some students working on biology (electro-fishing, macro-invertebrates), others on chemistry (DO, pH, etc.), and some working on physical characteristics (temperature, depth, velocity, substrate).

Water Temperature:

You may want to try combinations of factors, such as dark substrate and dark water.

Sample Answers to Evaluation Questions:
1.  narrow - increases the water velocity

steep - increases water velocity

elodea - aquatic plant clogs channel and slows water velocity

storm - increases volume and increases water velocity

2.  The higher the water velocity the larger the size (and weight) of the substrate because the water washes away most of the smaller particles.  [For example: ponds (no water velocity) usually have muddy bottoms, while rapids are usually filled with large boulders.]

3.  pasture - will expose water to more sun and increase temperature

4.  waterfalls - turbulence causes evaporation which lowers water temp.

dam - slows velocity which gives the sun more time to warm water

5.  2.07 feet per second

6.  Streams with limestone substrate will not be affected.  If stream water seeps through or flows over limestone rock it will contain calcium carbonate, which neutralizes acid rain.

7.  Narrow the channel with rocks to increase water velocity, which will wash away the sediment.

	                      Water Velocity Data Table

	        Trial
	     Time (seconds)
	

	          1
	
	

	          2
	
	

	          3
	
	

	          4
	
	

	          5
	
	

	          6
	
	

	          7
	
	Average Water Velocity

	          8
	
	    distance/avg. time

	
	TOTAL  =
	

	
	Avg. Time  =
	          


	Water Temperature Data Table

	Container
	Start Temp.
	End Temp.
	Difference

	control
	
	
	

	dark water
	
	
	

	light water
	
	
	

	dark substrate
	
	
	

	light substrate
	
	
	

	shade
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


CHEMICAL ANALYSIS OF STREAMS


The health of a stream, or its ability to sustain life is dependent on several abiotic or chemical factors.  The factors that we will be testing in this lab are:


ph




conductivity


dissolved oxygen

turbidity


NO3




hardness


Oxygen is a clear, colorless, odorless, tasteless gas that dissolves to a limited extent in water.  Aquatic organisms, both plant and animal, depend on dissolved oxygen for survival.  Thus, the determination of the dissolved oxygen content is probably the most significant test you can perform to measure the quality of the water in a steam.  In general, an acceptable environment for aquatic life must contain no less the 5 ppm of oxygen. The solubility of oxygen, like that of all gases, decreases as the temperature increases.  The D.O. (dissolved oxygen) of a body of water depends on: 1) the temperature; 2) the presence or absence of photosynthetic plants (microscopic and macroscopic); 3) the degree of light penetration (dependent upon depth, turbidity, or cloudiness; 4) the degree of turbulence in the water, wind over water, or tumbling over rocks; 5) the amount of organic matter being decomposed in the water (sewage, dead algae, and industrial waste).


The pH of an aqueous solution represents the concentration of hydrogen ions in the solution.  It is a scale that runs fro 0 to 14.  On this scale 7 is neutral, below 7 is acidic, and above 7 is basic.  In other words, the acidity of a solution decreases and its basicity increases as the pH goes from 0 to 14.  Our prime conce4n here are the limiting nature of pH and its relationship to other environmental factors. Waters having a pH range from 6.7 to 8.6 will generally support a good fish population.  So long as the pH is within this range, it appears to have no effect on life processes like growth and reproduction.  If you discover any body of water with a pH value beyond the limits 7.0 and 8.5, you should be suspicious of pollution unless you find a natural cause.  Common pollutants that can affect the pH of water are the effluents from chemical and fertilizer plants, pulp and paper plants, creameries, and steel mills.

Some elements required in relatively large amounts by most organisms are nitrogen, phosphorus, potassium, sulfur, calcium, and magnesium.  Such elements are called nutrients by biologists.  One of the most important of the nutrients is nitrogen.  It is present in all proteins.  Proteins in turn are a major component of the planktonic organisms that form the base of all aquatic food webs.  There are three main reservoirs of nitrogen:  atmospheric nitrogen, inorganic nitrogen, and organic compounds.  You may expect to find all three forms in water, but only the inorganic forms (nitrates, nitrites, and ammonia) are convenient indicators of nitrogen pollution. Concentration of inorganic nitrogen above 0.30 ppm can be expected to contribute to algal blooms.  45 ppm of nitrate in drinking water render the water hazardous to humans and, indeed, to most animals.  The nitrate is changed to nitrite in the stomach.  In infants, nitrite in the water can cause methemoglobinemia (“blue baby” condition).  Many deaths occur every year as the result of nitrate poisoning, usually from nitrates in farm well water. 


Originally water was said to be “hard” when it was difficult to lather soap. Now, hardness is defined as the amount of calcium and magnesium in the water because these two minerals are chiefly responsible for hard water.  The natural source of hardness usually is limestone rock that has been dissolved by slightly acidic water.  Water becomes acidic when it absorbs carbon dioxide and forms a weak solution of carbonic acid, the same stuff that’s in carbonated beverages.  Carbonic acid eats away the limestone and produces calcium carbonate (CaCO3) that makes water hard. Soft water makes heavy metals like mercury, copper and lead more poisonous to fish.  Nonmetals such as ammonia, phenols, and certain acids also seem to be much more toxic to fish in soft water than in hard water.


A water solution of some compounds will not conduct an electric current.  Such compounds are called non-electrolytes.  A water solution of other compounds will conduct an electric current.  Such compounds are called electrolytes.  We will test the water on the stream to see if it will conduct a current well, a strong electrolyte, or poorly, a weak electrolyte.

CHEMICAL ANALYSIS PROCEDURE

SAFETY NOTES:

1. Safety goggles must be worn in all Hach procedures.

2. Note safety warnings on powder pillow containers.  Most reagents are harmful if ingested or inhaled, many can cause sever burns, and will cause eye damage.  Be careful and follow the “in case of” instructions on each pillow.

3. Dispose of reagents as instructed.  Don’t dump anything!

The specific procedures for the four units are on the following pages.  
DISSOLVED OXYGEN (DO) PROCEDURE
Materials:

        Water sample

      Digital titrators

     Delivery tubes

     Erlenmeyer flask  125 ml.

     Clippers for opening pillows

     10 ml disposible pipets

     Pipet fillers

     50 ml cylinder, graduated from 100 ml

     Dissolved oxygen reagent powder pillow

     Sodium Thiosulfate titration cartridge 0.2000 N

     Obtain water sample from a local source.  This sample should be collected in a sealable container with at least a 100 ml capacity.  The container should be completely filled so that no air can be seen at the top of the container.  The sample should also be refrigerated until the lab time.

Procedure:

1.  Collect a water sample in a clean 60 ml glass-stoppered BOD bottle by allowing the sample to overflow the bottle for two or three minutes (this ensures there are no air bubbles trapped in the bottle).

2. Add the contents of one Dissolved Oxygen 1 Reagent Powder Pillow and one Dissolved Oxygen 2 Reagent Powder Pillow.

3. Immediately insert the stopper so that no air is trapped n the bottle and invert several times to mix (a flocculent precipitate will form, it will be brownish-orange if dissolved oxygen is present or white if oxygen is absent).

4. Allow the sample to stand until the floc has settled and leaves the top half of the solution clear.  Again invert the bottle several times to mix and let stand until the upper half of the solution is clear.    Allowing the floc to settle twice ensures reaction of the chemicals with all of the dissolved oxygen present.  Settling usually requires an additional five minutes before proceeding to step 5.  Results will not be affected if the floc refuses to settle or if some of the reagent powder does not dissolve.
5. Remove the stopper and add the contents of one Dissolved Oxygen 3 Powder Pillow.  Replace the stopper, being careful not to trap any air bubbles in the bottle, and invert several times to mix (the floc will dissolve and leave a yellow color is dissolved oxygen is present).

6. Accurately measure 20 ml of the prepared solution and transfer it to a titration flask.

7. Attach a clean, straight-stem delivery tube to a 0.2000 N Sodium Thiosulfate Titration Cartridge.  Twist the cartridge onto the titrator body.

8. Flush the delivery tube by turning the delivery knob to eject a few drops of titrant.  Reset the counter to zero and wipe the tip.

9. Titrate the prepared solution with Sodium Thiosulfate, 0.2000 N until the sample changes from yellow to colorless.

10. Read the number of digits from the digital counter window.  Multiply the reading by 0.1 to determine the concentration of dissolved oxygen (mg/l).

ph DETERMINATION PROCEDURE

Safety notes:

1. Do not touch or bump the glass membrane at the bottom or the pH probe.

2. Do not immerse the electrode past the blue body of the probe in a solution.

3. The Hach one can be stored dry in air without harm to the glass membrane.

4. The glass will rehydrate quickly when immersed in water.

5. Place a few drops of distill water into the rubber storage cup if the probe is going to be stored for a long period of time.

Materials:

pH meter


Electrolyte solution


2 250 ml beakers

Buffer solution pH 4.00


Buffer solution pH 7.00


Water sample


Deionized water

Procedure:

Two-standard calibration in automatic mode with temperature probe

1. Press the power key.  The display will light.

2. Press the pH key.

3. Press the Auto/manual key.  The Auto indicator will light.  The S1 and pH indicators will flash.  Zeros will appear in the display.

4. Place the electrode into a pH 4.01 buffer solution and press the dispenser button.  For best accuracy allow 30 seconds to elapse before performing step 5.  The temperature display will show the actual solution temperature is the temperature probe is connected.

5. Press the standard key and wait until the pH indicator stops flashing.  The S2 indicator will begin flashing.  The actual pH value will appear in the display.  If the solution temperature deviates from 25 degrees Celsius, the display will show the actual pH and not 4.01.

6. Rinse the electrode with deionized water and blot dry with a paper towel.  Place the electrode into a pH 7.00 buffer solution and press the dispenser button.  For best accuracy, allow 30 seconds to elapse before performing step 7.

7. Press the standard key.  S2 will stop flashing.  Wait until the pH indicator stops flashing.  The actual pH value will appear in the display.  If the solution temperature deviates from 25 degrees Celsius, the display will show the actual and not 7.00.  

Note:  Pressing any other key other than the pH key at this point will nullify calibration values just entered and the meter will revert to the previous calibration.

8. Press pH key.  Rinse the electrode with deionized water or a portion of the sample to be measured and blot dry with a paper towel.  Place the electrode into the sample and press the dispenser button.  The meter now measures pH.  

9.   To review, press Review key.  Press the review key through its increments to return to measuring pH.  In the automatic buffer recognition mode, buffer solutions pH 4.01, 7.00 and 10.00 may be used in any sequence.

NITROGEN DETERMINATION PROCEDURE

Safety Notes:
NitraVer 5 Nitrate Reagent Powder Pillow is a suspected carcinogen, inhalation may cause long-term effects, may cause irritation:  DO NOT INGEST!  “In case of contact” instructions are on the container.

Materials:


Water sample


Clippers for opening powder pillows


Rubber stoppers


Sample cells


NitrVer 5 reagent powder pillows

Procedure:   follow Hach procedures

WATER HARDNESS PROCEDURE

Safety:   wear gloves and safety glasses.


Alkali solution for calcium and magnesium test:  This product may be corrosive to eyes, skin and respiratory tract.  Eye and skin contact:  flush eyes and skin immediately with water for 15 min.  Remove contaminated clothing.  Call physician.  Ingestion:  five large quantities of water.  Call physician.  Inhalation:  remove to fresh air.  In case of spill:  scoop material into a beaker and dissolve with water.  Neutralize to a pH between 6 and 9 with an acid such as hydrochloric acid.  Flush neutralized waste to the drain with excess water.


Calcium and magnesium indicator solution:  This product may be irritating to the eyes.  Avoid prolonged or repeated contact with skin.  Eye and skin contact:  flush with plenty of water.  Ingestion:  give large quantities of water.  Call physician immediately.


EDTA solution and EGTA solution:  This product may be corrosive to the eyes and irritating to the skin.  Eye and skin contact:  immediately flush eyes and skin with water for 15 minutes.  Remove contaminated clothing.  Call physician.  Ingestion:  give large quantities of milk and call physician immediately.  Inhalation:  remove to fresh air.

Materials:

100 ml graduated cylinder



EDTA solution


measuring dropper



EDGA solution


sample cells

Calcium & Magnesium indicator solution


Alkali solution for Calcium & Magnesium

Procedure: follow Hach procedure
CONDUCTIVITY PROCEDURE

Safety:

Use caution when using glacial acetic acid


Wear safety glasses

Materials:


Conductivity apparatus



well plate


Sodium chloride




sucrose


0.1 M sodium chloride



0.1 M sucrose


0.1 M potassium nitrate



0.1 M acetic acid

0.1 M hydrochloric acid



0.1 M sodium hydroxide


0.1 M ammonium hydroxide



glacial acetic acid


methanol





distilled water


ethanol

Procedure:
1. Be sure the well plate is clean and dry.

2. Fill a well approximately 2/3 full with the water to be tested.  Repeat until all substance are in separate wells.  Be sure to record which substance is in each well.  

3. Insert the conductivity apparatus probe into a well and observe the green and red LEDs.  Using the conductivity table below, record the conductivity of the substance.  Be sure to clean and dry the probes after testing each substance.

Conductivity Table

	Conductivity
	Green LED
	Red LED

	Excellent
	On-bright
	On-blinking

	Good
	On-bright blinking
	Off

	Poor
	On-dim blinking
	Off

	Non-conducting
	off
	Off


	CHEMICAL ANALYSIS
	
	
	STREAM
	
	DATE

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	 
	GROUP #
	#1
	#2
	#3
	#4
	#5
	#6
	AVE.

	pH
	 
	 
	 
	 
	 
	 
	 
	 

	DO
	 
	 
	 
	 
	 
	 
	 
	 

	NO3
	 
	 
	 
	 
	 
	 
	 
	 

	TEMP
	 
	 
	 
	 
	 
	 
	 
	 

	CONDUCT.
	 
	 
	 
	 
	 
	 
	 
	 

	PO4
	 
	 
	 
	 
	 
	 
	 
	 

	TURBIDITY
	 
	 
	 
	 
	 
	 
	 
	 


MACROINVERTEBRATE COLLECTION PROCEDURE

SAFETY NOTES:
1. Be careful with your footing.  The current may be very strong, and the                substrate slippery.

2. Watch out for pinchers and mouths!  Many macros will pinch and/or bite.  Be gentle with the macros so they won’t be injured.

3. Be careful.  Don’t fall while kicking the substrate.

GENERAL PROCEDURE:

1. Make group assignments.  You will need kickers, netters, and someone to transfer the macros to the bucket.

2. Pay attention while the teacher demonstrates how to collect the macros.

3. To collect:  the student with the net places the net on the bottom of the stream.  The kicker enters the water about 10 feet upstream from the netter.  The netter holds the net steady, in the current, while the kicker slowly moves toward the net, kicking and dislodging the pebbles and stones of the substrate.  The current will carry any dislodged macros to the net.  Remove the net from the water only after all of the muddied water has passed through the nut.

4. Raise the net out of the water.  Carefully examine the net for macros.  Look closely -  many are tiny and hard to see.  Gently and carefully remove 1 – 2 specimens of each type of macro from the net and place them in the bucket.  This is most easily done on the stream bank, not in the middle of the stream.  

5. Repeat the procedure 10 – 15 times or until you run out of time and need to identify them.  After all of the macros are identified, return them to the stream.

	INVERTEBRATE TALLY SHEET       DATE                      STREAM
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Group 1 taxa
	 
	Total
	Index value
	Cum. value
	total value
	
	

	
	 
	Stone fly
	 
	     x3
	 
	 
	
	

	
	 
	Caddis fly
	 
	     x3
	 
	 
	
	

	
	 
	Water penny
	 
	     x3
	 
	 
	
	

	
	 
	Riffle beetle
	 
	     x3
	 
	 
	
	

	
	 
	May fly
	 
	     x3
	 
	 
	
	

	
	 
	Gilled snail
	 
	     x3
	 
	 
	
	

	
	 
	Dodson fly
	 
	     x3
	 
	 
	
	

	
	 
	 
	 
	 
	Total
	 
	
	

	
	Group 2 taxa
	 
	 
	 
	 
	 
	
	

	
	 
	Crayfish
	 
	     x2
	 
	 
	
	

	
	 
	Sow bug
	 
	     x2
	 
	 
	
	

	
	 
	Scud
	 
	     x2
	 
	 
	
	

	
	 
	Alderfly
	 
	     x2
	 
	 
	
	

	
	 
	Fish fly
	 
	     x2
	 
	 
	
	

	
	 
	Damselfly
	 
	     x2
	 
	 
	
	

	
	 
	Water snipe
	 
	     x2
	 
	 
	
	

	
	 
	Crane fly
	 
	     x2
	 
	 
	
	

	
	 
	Beetle larva
	 
	     x2
	 
	 
	
	

	
	 
	Dragon Fly
	 
	     x2
	 
	 
	
	

	
	 
	Clam
	 
	     x2
	 
	 
	
	

	
	 
	 
	 
	 
	Total
	 
	
	

	
	Group 3 taxa
	 
	 
	 
	 
	 
	
	

	
	 
	Aquatic worm
	 
	     x1
	 
	 
	
	

	
	 
	Midgefly larva
	 
	     x1
	 
	 
	
	

	
	 
	Blackfly larva
	 
	     x1
	 
	 
	
	

	
	 
	leech
	 
	     x1
	 
	 
	
	

	
	 
	pouch snail
	 
	     x1
	 
	 
	
	

	
	 
	other snails
	 
	     x1
	 
	 
	
	

	
	 
	 
	 
	 
	Total
	 
	
	

	
	Other
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	 
	 
	
	

	
	 
	 
	 
	 
	Total value
	 
	
	

	
	
	
	
	
	
	
	
	

	STREAM QUALITY:
	
	CUM. INDEX VALUE:
	
	
	

	> 23        =
	Excellent
	
	
	
	
	
	
	

	17 - 22    =      
	Good
	
	
	
	
	
	
	

	11 - 16    =
	Fair
	
	
	
	
	
	
	

	< 10       =
	Poor
	
	
	
	
	
	
	


FISH ELECTROSHOCKING PROCEDURE

SAFETY NOTES:  
1.    Be careful with your footing.  The current may be very strong.

2.  Do not put your hands in the water while the probes are on.  This can result in you getting a shock along with the fish.

3. Use caution in handling the fish. They are wiggly, and it’s easy to lose your footing while netting them.

GENERAL PROCEDURE:

1. Make group assignments.  You will need netters, bucket movers, and seine handlers.  Members of other group can assist you.  Your teacher and /or the van teacher will handle the electro shocker.  

2. Pay attention while the teachers review the electro shocker.

3. Netters get your glasses on!

4. Put the seines in place.  This will be at the downstream side of your section.

5. Primary netters: enter the stream behind the teacher with the shocker.  As she slowly goes up stream shocking the fish, quickly net any fish that comes to the surface.  Watch carefully, sometimes they don’t make it to the surface or surface only for a few seconds. Hand the nets with fish to the secondary netters, and get an empty net from them. 

6. Secondary netters: be on the lookout for all of the fish that the first netters miss (and they will miss a lot of fish).  Put all fish netted into the buckets.  

7. Bucket people:  when your bucket gets crowded, take those fish up to the cooler, get a new bucket and fill it with creek water to transport more fish.

8. Continue in this manner until you finish your section of stream.  The next section will be shocked in the same manner.  The seines will catch any fish that the netters miss.

9. After all of the sections have been shocked and the fish netted and collected it’s time to identify and count the fish.  Record your data.

10. Carefully return the fish to the stream.  If a fish has trouble reviving, force water over its gills to revive it before releasing.  

Fish Tally Sheet


Date



Stream

	Name
	count
	Distinguishing characteristics
	total

	Alewife
	 
	dark spot behind operculm, saw-toothed belly
	 

	Gizzard shad
	 
	last ray of dorsal fin elongated, saw-toothed belly
	 

	Rainbow smelt
	 
	adipose fin
	 

	Rainbow trout
	 
	"pinkish" rainbow streak  heavily spotted tail  small black spots
	 

	Brown trout
	 
	brown with white spots
	 

	Brook trout
	 
	black or red spots on side
	 

	Chain pickerel
	 
	dark network markings, tear mark
	 

	Northern pike
	 
	smaller chain pattern, fang-like teeth
	 

	Muckellunge
	 
	dark vertical bars, 6 ventral lower jaw pores
	 

	White sucker
	 
	sucker lips, lighter in color
	 

	Northern hogsucker
	 
	sucker lips, darker in color, smashed between eyes
	 

	Common carp
	 
	double barbels on side of jaw, anterior sppine on dorsal and anal fins
	 

	Bluntnose minnow
	 
	nose is blunt, subterminal mouth
	 

	Fallfish
	 
	shiney, glittery
	 

	Creek chub
	 
	dark spot on dorsal fin, barbel between max and premax
	 

	Blacknose dace 
	 
	dark band around snout & through eye   bi-colord creamy belly
	 

	Longnose dace
	 
	long snout, red fins in breeding season
	 

	Cutlips minnow
	 
	3 lips    no barbels
	 

	Rosyface shiner
	 
	lipstick
	 

	Spottail shiner
	 
	black round spot on caudal    large eye
	 

	Common shiner
	 
	no spot, black blotches, no lateral band
	 

	Central stoneroller
	 
	ridge on lower lip
	 

	Margined madtom
	 
	adipose fin connected to tail
	 

	Striped bass
	 
	seperate dorsal fins    7 dark lateral stripes
	 

	Smallmouth bass
	 
	bronze, opuculum streaks, mouth ends before the eye
	 

	Largemouth bass
	 
	mouth ends after the eye
	 

	Green sunfish
	 
	pan fish, bluish in color
	 

	Rock bass
	 
	red eye, 
	 

	Tessellateed darter
	 
	brown W's on the side
	 

	Banded darter
	 
	green bands on the side
	 

	Greenside darter
	 
	green V's on the side
	 

	Slimy sulpin
	 
	3 pelvic rays, 2 dark saddles under 2nd dorsal
	 


	
	
	Water Quality Data Sheet
	
	
	

	
	
	
	
	
	
	
	
	
	

	Investigators
	
	Drainage Basin
	 
	 
	 
	 
	 

	 
	 
	 
	
	Location (Long.)
	 
	 
	 
	 
	 

	 
	 
	 
	
	Location (Lat.)
	 
	 
	 
	 
	 

	 
	 
	 
	
	Date
	 
	 
	 
	 
	 

	 
	 
	 
	
	Time
	 
	 
	 
	 
	 

	 
	 
	 
	
	County
	 
	 
	 
	 
	 

	 
	 
	 
	
	Township
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	Local Land Use
	 
	
	Type of Stream
	
	 

	Urban
	 
	 
	
	Cold Water
	 
	 
	 
	
	 

	Suburban
	 
	 
	
	Warm Water
	 
	 
	 
	
	 

	Agriculture
	 
	 
	
	 
	 
	 
	 
	
	 

	Forest
	 
	 
	
	 
	 
	 
	 
	
	 

	Grass
	 
	 
	
	 
	 
	 
	 
	
	 

	
	
	
	
	
	
	
	
	
	

	Stream Bank Vegetation
	 
	% coverage
	Vegetative Height (ft.)

	Grasses
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Herbaceous
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Brush
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deciduous
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Conifer
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Other
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	Weather
	
	Water Odors
	
	Bank Stability

	Sunny
	 
	
	Normal
	 
	
	Stable
	 
	 

	Partly Cloudy
	 
	
	Sewage
	 
	
	Slightly Eroded
	 
	 

	Cloudy
	 
	
	Petroleum
	 
	
	Moderately Eroded
	 
	 

	Rain
	 
	
	Chemical
	 
	
	Severely Eroded
	 
	 

	Snow
	 
	
	Other
	 
	
	 
	 
	 
	 

	 
	 
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	

	Turbidity
	 
	
	Surface Oil
	 
	 
	
	Undercut Banks
	 
	 

	Clear
	 
	
	None
	 
	 
	
	Yes
	 
	 

	Slight
	 
	
	Some
	 
	 
	
	No
	 
	 

	Turbid
	 
	
	Lots
	 
	 
	
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	Average Stream Width
	 
	ft
	
	% Shading
	
	%

	Average Stream Depth
	 
	ft
	
	Air Temperature
	 
	 
	 
	
	C

	Average Stream Veracy
	 
	Ft/sec
	
	Water Temperature
	 
	 
	
	C

	
	
	
	
	
	
	
	
	
	

	Inorganic
	 
	%
	
	Organic
	 
	%

	Boulders (>10 in. dia.)
	 
	 
	
	Muck - Mud (Black, Very Fine)
	 
	
	 

	Rubble (2.5 - 10 in. dia.)
	 
	 
	
	Pulpy Peat (Unrecognizable)
	 
	
	 

	Gravel (0.1 - 2.5 in. dia.)
	 
	 
	
	Fibrous Peat (Partially Decomposed)
	
	 

	Sand  ( 0.079 - 1 in. dia.)
	 
	 
	
	Detritus (Sticks, Wood Coarse)
	 
	
	 

	Silt (0.002 - 0.079 in. dia.)
	 
	
	Logs, Limbs
	 
	 
	 
	
	 

	Clay (Slick Texture)
	 
	 
	
	Water Temperature
	 
	 
	
	 

	TOTAL
	 
	100%
	
	TOTAL
	 
	 
	 
	 
	100%

	
	
	
	
	
	
	
	
	
	

	Site Substrate Composition
	 
	 
	 
	 
	 
	 
	 

	% Inorganic
	 
	 
	 
	 
	 
	 
	 
	 
	%


