Laboratory 5 – CE 321, Fall 2014
Stream Assessment using Macroinvertebrates

Work in groups of 3 or 4
Objectives

· Understand the importance of macroinvertebrate sampling as part of a stream assessment program

· Assess the water quality of the Bushkill Creek by the presence/absence of sensitive vs. tolerant Macroinvertebrates.  The Tuesday morning laboratory group will evaluate Site #6, Jacobsburg Environmental Education Center.  The Tuesday afternoon laboratory will evaluate the Bushkill Creek just above Site #1 along the Karl Stirner Arts Trail.  Thursday afternoon will evaluate a site between Sites 2 & 3 located at Penn Pump Park.

Assignment

As a group answer the following questions. 

Due at the beginning of the next laboratory session.

Questions


1) Develop and answer four questions related to the macroinvertebrate laboratory session.


2) Macroinvertebrate sampling and water chemistry sampling are best used together in a stream assessment program. List some advantages and disadvantages of each technique.


3) A related question to 2), give an example of how the absence of sensitive macroinvertebrates may not be related to water quality.


4) Define the terms “metric”, “taxonomic composition”, and “riffles”.

5) Develop a well defined table of our macroinvertebrate count coupled with the FBI information and at least one other metric.  
a. Using the metrics (FBI, plus the one you have identified), provide an assessment of the water quality in upper and lower Bushkill Creek Watershed using the three locations studied;  1) Jacobsburg Environmental Education Center (Upper); 2) just above Site #1 along the Karl Stirner Arts Trail (lower); 3) Penn Pump Park (Mid-Lower).
b. One student from each class will collect all raw data, put it in tabular form and send it to the instructor to be posted on the CE 321 Website within 24 hours of the laboratory session.
Grading will be based on the thought and depth to which these questions are answered.

Field Results for Bushkill Stream Study – September 23 & 25, 2014 – GROUP COPY

	Morning Group

Location – Jacobsburg
	Final
	Group 1
	Group 2
	Group 3
	Group 4

	pH
	7.81
	Trail 1

Water penny – 1

Stonefly – 8

Cranefly-1

Watermite-1 

Body builder Mayfly -2 

Aquatic worm – 1

Filtering Caddisfly – 46

Riffle beetle – 2

Trail 2

Water penny – 1

Stonefly – 5

Body builder Mayfly - 5

Aquatic worm – 1

Filtering Caddisfly – 43

Dobsonfly – 2

Dragon Fly Larva – 1

Predacious diving beetle larve – 20 
	1 Riffle Beetle

2 Hegelmite

2 Dragonfly Nymph

3 Stoneflies

7 Beetle Larvae

16 Mayflies

2 Water Pennies

25 Cadisflies

1 Dragonfly

4 Water Pennies

30 Cadisflies

30 Mayflies

17 Beetle Larvae

2 Stoneflies

1 Crawling Mayfly
	Trial 1 
Mayfly - 16
Caddisfly - 13
Stonefly - 2
Caterpillar - 1
Trial 2
Mayfly - 4
Caddisfly - 27
Stonefly - 7
Predaceous Diving Beetle - 77
Dobsonfly - 1
Leech - 1
Water Penny - 2

	Kick #1

Caddisfly Larvae
20

Mayfly Larvae
84

Stonefly Larvae
5

Beetle Larvae
64

Crane Fly Larvae
1

Kick #2

Caddisfly Larvae
25

Mayfly Larvae
45

Stonefly Larvae
7

Beetle Larvae
18

Crayfish

1



	Alkalinity (mg/L as CaCO3)
	35
	
	
	
	

	Turbidity (NTU) 
	0.55
	
	
	
	

	DO (mg/L as O2) (just after Riffle)
	11.86
	
	
	
	

	Conductivity (uS/cm)
	183
	
	
	
	

	Temperature (o C)
	12.1
	
	
	
	

	Nitrate (mg/L as N)
	0.5
	
	
	
	

	Macro-invertebrates
	( ((
( ((
( ((
( ((
( ((
( ((
( ((
	
	
	
	


	Afternoon Group

Location – Karl Stirner Arts Trail
	Final
	Group 1
	Group 2
	Group 3
	Group 4

	pH
	8.52
	FIRST:

32 caddisfly larvae

4 mayfly larvae

6 rifle beetle adult

63 scuds

1 aquatic worm

1 lunged snail

1 darter (fish)

SECOND:

75 caddisfly

3 mayfly

3 rifle beetle

4 water penny

~100 scud

1 crane fly

7 lunged snails

1 sculpen( fish)


	Kick 1:  

7 Caddisflies

11 Diving Beetles

4 Pouch Snails

52 Scuds

Kick 2:

13 Caddisflies

1 Caddisfly pupae

13 Diving Beetles

5 Pouch Snails

2 Mayflies

2 Worms

1 Water Penny

72 Scuds


	Trial 1:

Brown Catuses-11

Green Catuses-23

Skuds-~500

Water Penny-4

Worms-5

Snails-4

Beetle Larvae-20

Mayflies-4

Cranefly-1

Trial 2:

Brown Catuses-6

Green Catuses-10

Skuds-~200

Water Penny-0

Worms-10

Snails-2

Beetle Larvae-0

Leech-1

Mayflies 3 Tail-10

Mayflies 2 Tail-5

Cranefly-0
	22 caddisfly larvae

13 mayfly larvae

7 stonefly larvae

1  water penny larvae

32 beetle larvae

2 crayfish

(about) 170 scuds

10 snowbugs

2 lunged snails



	Alkalinity (mg/L as CaCO3)
	120
	
	
	
	

	Turbidity (NTU)
	2.51
	
	
	
	

	DO (mg/L as O2)
	13.95
	
	
	
	

	Conductivity (uS/cm)
	569
	
	
	
	

	Temperature (o C)
	14.3
	
	
	
	

	Nitrate (mg/L as N)
	2.4
	
	
	
	

	Macro-invertebrates
	( ((
( ((
( ((
( ((
( ((
( ((
( ((
	
	
	
	


Field Results for Bushkill Stream Study – September 23 & 25, 2014 – GROUP COPY

	Afternoon Group

Location – Penn Pump Park
	Final
	Group 1
	Group 2
	Group 3
	Group 4

	pH
	8.00
	Planeria- 10

Crayfish- 2

Waterpennies- 7

Mayfly-1

Aquatic earthworms-6 

Caddisflies-23

Scuds- 110

Stonefly-1

Snails- 30


	Trial 1:

Scuds: 55

Caddisfly: 8

Planeria: 1

Tipulidae: 1

Aquatic Earth Worm: 2

Trial 2:

Pouch Snail: 27

Scuds: 110

Caddisfly: 3

Waterpennies: 2

Aquatic Earth Worm: 3

Planeria: 2

Tipulidae 0
	Caddisfly - 20
Aquatic Earth Worm - 3

Water Penny - 2

Scuds - 46

Snails - 2

Mayfly - 1

Water Beetles - 1

Common Stonefly - 0

Flatworm – 0

Caddisfly - 17

Aquatic Earth Worm - 5

Water Penny - 5

Scuds - 80

Snails - 2

Mayfly - 0

Water Beetles - 3

Common Stonefly - 1

Flatworm - 6
	Scuds – 55
Caddisfly – 23

Aquatic Earth Worm - 10

Snails – 2

Scuds – 50

Caddisfly – 100

Aquatic Earth Worm - 20

Stonefly-1

Crainfly – 1

Planaria - 3



	Alkalinity (mg/L as CaCO3)
	140
	
	
	
	

	Turbidity (NTU)
	0.66
	
	
	
	

	DO (mg/L as O2)
	10.22
	
	
	
	

	Conductivity (uS/cm)
	504
	
	
	
	

	Temperature (o C)
	13.8
	
	
	
	

	Nitrate (mg/L as N)
	6.80
	
	
	
	

	Macro-invertebrates
	( ((
( ((
( ((
( ((
( ((
( ((
( ((
	
	
	
	


Example Data

Field Results for Bushkill Stream Study – September 24-26, 2013 – GROUP COPY

	Morning Group

Location – Penn Pump Park
	Final
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5

	pH
	7.94
	
	
	
	
	

	Alkalinity (mg/L as CaCO3)
	140
	
	
	
	
	

	Turbidity (NTU)
	1.03
	
	
	
	
	

	DO (mg/L as O2)
	11.52
	
	
	
	
	

	Conductivity (uS/cm)
	513
	
	
	
	
	

	Temperature (o C)
	12
	
	
	
	
	

	Nitrate (mg/L as N)
	2.27
	
	
	
	
	

	Macroinvertebrate
	
	68 Caddisflies
3 Diving Beetle

3 Mayfly

1 Thread Worm
1 Pouch Snail
68 Scuds

6 Leeches

1 Tubiflex Worm
2 Water Penny
	33 mayflies

26 diving beetles

29 scud

29 caddisflies

8 caddisflies (Another type – Green)

1 worm

2 waterpennies

1 pouchsnail
	140 Caddisflies

91 Scuds

40 Mayflies

9 Water pennies

6 tubiflex worms

3 leeches

3 planaria

1 crawling water beetle

1 stonefly

1 Pouch snail
	125 Caddis Flies

7 Diving Beetles

26 Mayfly

8 Water Pennies

1 Aquatic Worm

15 Leeches

2 Midge

1 Water Striker
	Mayfly Larvae: 29

Caddisfly: 27

Leeches: 8

Scuds: 7

Worm: 1

Waterpenny: 1

Beetles (Coleoptera): 6

	TC/FC Test

# of col./100 ml
	5520/106
	
	
	
	
	


	Afternoon Group

Location – Jacobsburg 
	Final
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5

	pH
	7.84
	
	
	
	
	

	Alkalinity (mg/L as CaCO3)
	80
	
	
	
	
	

	Turbidity (NTU)
	2.62
	
	
	
	
	

	DO (mg/L as O2)
	11.34
	
	
	
	
	

	Conductivity (uS/cm)
	194
	
	
	
	
	

	Temperature (o C)
	14.5
	
	
	
	
	

	Nitrate (mg/L as N)
	2.27
	
	
	
	
	

	Macroinvertebrate
	
	Caddisflies = 16

Mayflies = 1

Riffle Beetle = 1

Diving Beetle = 1

Midge Larva = 1

Waterpenny = 1
	Worm (2)

Mayfly (5)

Stonefly (3)

Caddisfly (6)

Beetle (1)

Planaria (2)
	Dwight (3)

Snails: 1

Stoneflies: 1

Waterpenny: 2

Beetles (Coleoptera): 7
	Caddisflies = 59

Mayflies = 28

Dobsonfly =1

Nematode = 1


	Mayfly: 25

Caddisfly: 45

Mollusk: 3



	TC/FC Test

# of col./100 ml
	594/96
	
	
	
	
	


Field Results for Bushkill Stream Study – September 24-26, 2013 – CLASS COPY
	Afternoon Group

Location – 13th Street
	Final
	Group 1
	Group 2
	Group 3
	Group 4
	Group 5

	pH
	8.48
	

	
	
	
	

	Alkalinity (mg/L as CaCO3)
	140
	
	
	
	
	

	Turbidity (NTU)
	2.06
	
	
	
	
	

	DO (mg/L as O2)
	11.2
	
	
	
	
	

	Conductivity (uS/cm)
	615
	
	
	
	
	

	Temperature (o C)
	14.5
	
	
	
	
	

	Nitrate (mg/L as N)
	2.95
	
	
	
	
	

	Macroinvertebrate
	
	Caddisflies = 11

Mayflies = 15

Riffle Beetle = 1

Waterpenny = 1

Scuds = 21

Pouch Snail = 20

Flat Worm = 1

Water Shrimp = 1

Isopods = 3
	Water Penny (1)

Flatworm (2)

Scud (8)

Predacious Beetle Larvae (1)

Mayfly (3)

Caddisfly (3)


	21 mayflies

11 flatworms

6 caddisflies

3 leeches

14 stoneflies

2 beetles

27 scuds
	Caddisflies = 7

Mayflies = 13

Nematode = 9

Leech = 2

Amphiod (scud) = 29


	Mayfly: 56

Caddis fly: 2

Scud: 45

Waterpenny: 4

Leech: 6

Segmented Worm: 2

	TC/FC Test -# of col./100 ml
	2240/204
	
	
	
	
	


	Afternoon Group

Location – Sobers Run
	Final
	Group 1
	Group 2
	Group 3

	pH
	7.82
	
	
	
	

	Alkalinity (mg/L as CaCO3)
	40
	
	
	
	

	Turbidity (NTU)
	0.56
	
	
	
	

	DO (mg/L as O2)
	11.45
	
	
	
	

	Conductivity (uS/cm)
	148
	
	
	
	

	Temperature (o C)
	15.2
	
	
	
	

	Nitrate (mg/L as N)
	0.75
	
	
	
	

	Macroinvertebrate
	
	7 = water beetles

12 = stoneflies

52 = caddis flies

11 = mayflies

12 = water pennies

2 = dragonflies

1 = dobsonfly


	Stoneflies = 17

Mayfly = 17

Dragonfly = 7

Water Penny = 26

Caddiesfly = 62

Crane Fly = 2

Diving Beetle = 6

Dobsonfly = 3
	Dragonfly - 7

Crane Fly – 6

Mayfly – 9

Thread Worm – 3

Leech – 1

Stonefly – 12

Water Penny – 36

Predacious Water


	Water Beetle – 22
Dobsonfly – 2

Caddisfly Larva ≈ 105

Snail – 1

Dobsonfly – 2

Caddisfly Larva ≈ 105

Pouch Snail - 1

	TC/FC Test

# of col./100 ml
	1870/478
	
	
	
	


2

