
In collecting samples, sorting, identifying and recording data, please strive to be as meticulous as possible, 
following the protocols as carefully and completely as possible and recording your data thoroughly and legibly. 
This is what gives all of  our data its meaning. To this end, be sure to fill out the Sampling Protocol sheet 
(example on page 31 of  this document) and strive for the highest level of  QA/QC possible (see discussion on 
page 31).

Bio-monitoring
Data Collection Packet
tier 2

Get more copies of worksheets from the CSI website or at the lab:
www.communityscience.org

607-257-6606

*As of the summer of 2013, tier 2 identification will be the default for 
CSI volunteer groups. Of course, volunteers who are capable and will-
ing to identify organisms to family level are welcome to.

For Tier 2 Identification*:
2 completed “BMI Protocol” sheets (one for each replicate 
sample)

5 completed “Reporting Sheets for Sampling” - Physical 
Survey/Habitat Assessment pages (p.44-48 of  HBRW 
guidance document)

4 Completed BMI Sorting Worksheets (4 metric worksheets 
optional)

Containers of  identified organisms preserved in 70% alcohol, 
each labeled with sampling location and sampling date

Container of  sorted but unidentified organisms preserved 
in 70% alcohol labeled with sampling location and sampling 
date

Checklist (for turning in results)
to be sure that we have everything we need to use your data

FOR SAMPLING FOR SORTING & ID
“Reporting Sheets for Sampling” (5 pages) “BMI Sorting Worksheets” (4 pages)

“BMI Protocol” Sheets (1 for each rep) “BMI Protocol” Sheets  (cont. 2 started for sampling)

“Metric Worksheets” (4 pages) - optional
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Flatheaded Mayflies
Heptageniidae
-body flattened and eyes on top of head
-often appear to have no neck
-legs often quite stocky

Common Stoneflies
Perlidae
-branched gills where legs attach (under)

Netspinner Caddisflies
Hydropsychidae
-branched gills on underside of abdomen
-top of all 3 thoracic segments sclerotized
-curves like a “C” when dead

Brushlegged Mayflies
Isonychiidae
-long fringe of hairs on inner forelegs
-often larger than other mayflies
-streamlined teardrop shape from the side

Fingernet Caddisflies
Philopotamidae
-orange heads, lighter bodies (in alcohol)
-meso- and meta-notum membraneous
-T-shaped membraneous labrum (seen 
from top)

Spiny Crawler Mayflies
Ephemerellidae
-no gills on first few abdominal sements
-”tails” tend to be stiff and spiky
-”spines” on outer edge of abdomen

1. Sort and identify organisms to the 
level of  order (stoneflies, caddisflies, 
beetles, true bugs, etc.). Within each 
order, try to distinguish different taxa 
and sort organisms accordingly.
2. Count the number of  organisms 
of  each taxa and mark a tally in the 
appropriate box next to the picture 
of  the taxa. For taxa not pictured, 
make up your own description, 
write it in the “other” box for the 
appropriate order, and indicate with a 
tally the number of  organisms found 
for that taxa.
3. To calculate an EPT Richness 
estimate, add up the number of  
different mayfly, caddisfly and 
stonefly taxa found. Count the 
number of  boxes that have tallies, 
NOT the number of  tallies. Record 
the EPT Richness estimates for each 
rep below and then take their average.

Small Minnow Mayflies
Baetidae
-middle “tail” is short or missing
-tend to be smaller than other mayflies
-streamlined teardrop shape from the side

Other Mayflies
-describe

Other Caddisflies w/stone cases
-describe

Other Caddisflies w/square cases
-describe

Other Stoneflies
-describe

Other Caddisflies
-describe

Mayflies
Ephemeroptera

Stoneflies
Ephemeroptera

Caddisflies
Trichoptera

BMI Sorting (& EPT Richness) Worksheet
School/Group_______________________________________ River/Stream_______________________________
Site___________________________________________________________ Sampling Date__________________
Name of person(s) conducting analysis_____________________________________________________________

HBRW Tiers 2 & 3

>7 = non-impacted
3-7 = slightly impacted
1-2 = moderately impacted
0 = severely impacted

EPT Richness = 

1 of 4Required

rep 1 rep 2 rep 1 rep 2 rep 1 rep 2

rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2

rep 1 rep 2rep 1 rep 2 rep 1 rep 2

rep 1 rep 2

rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2

Rep 1 EPT Richness + Rep 2 EPT Richness
2

rep 1 EPT Richness = _____
rep 2 EPT Richness = _____

rep 1 rep 2 rep 1 rep 2 rep 1 rep 2 rep 1 rep 2

rep 1 rep 2



Beetles
Coleoptera

Water Penny Beetle Larvae
Psephenidae
-body flat
-head and legs visible only from underside

Riffle Beetle
Elmidae
-adults usually smaller than 1/8”
-larvae are usually curved slightly

Predaceous Diving Beetle
Dytiscidae
-adults up to 1“
-larvae up to 2”

Whirligig Beetle
Gyrinidae
-adults up to 1“
-larvae up to 1.5”

Crawling Water Beetle
Haliplidae
-1/4”-1/2”

Other Beetles
-describe

Non-biting Midge Larvae
Chironomidae
-smaller than 1/2 “
-paired prolegs at both ends
-distinct head

Black Fly Larvae
Simuliidae
-smaller than 1/2“
-head has a pair of fans
-lower abdominal segments are swollen

Cranefly Larvae
Tipulidae
-wide variety of body shapes within family
-end of abdomen with lobes and gills
-can be up to 4“ long

Watersnipe Fly Larvae
Athericidae
-up to 3/4”
- pairs of prolegs on underside of body
-2 protrusions at end longer than prolegs
-highly reduced head

Other True Flies
-describe

TRUE FLIES
Diptera

Club-tail Dragonfly
Gomphidae
-antennae are 4-segmented (4th tiny)
-up to 1 1/4”

Darner Dragonfly
Aeshnidae
-antennae are 6-segmented
-flat lower lip (side view) 
-up to 2”

Skimmer Dragonfly
Libellulidae
-scoop-shaped lower lip (side view)
-up to 1.5”

Other Dragonflies
-describe

Damselfly
Various Families
-3 oar-shaped tails (gills)
-up to 1 1/4”

Dragonflies/Damselflies
Odonata

Damselflies
-describe

BMI Sorting Worksheet - p.2
School/Group_______________________________________ River/Stream_______________________________
Site___________________________________________________________ Sampling Date__________________
Name of person(s) conducting analysis_____________________________________________________________

HBRW Tiers 2 & 3 2 of 4

Note: sizes do not include tails

Required

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

Other True Flies
-describe

rep 1 rep 2
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BMI Sorting Worksheet - p.3
School/Group_______________________________________ River/Stream_______________________________
Site___________________________________________________________ Sampling Date__________________
Name of person(s) conducting analysis_____________________________________________________________

Note: sizes do not include tails

HBRW Tiers 2 & 3 Required

Hellgrammite (Dobsonfly)
Corydalidae
-abdomen ends in 2 prolegs (2 hooks ea.)
-up to 4”

Alderfly
Sialidae
-abdomen ends in long anal filament
-up to 1”

Other Megaloptera
-describe

Dobsonflies +Alderflies
Megaloptera

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

Crayfish
Order - Decapoda
-up to 6”

Scud
Order - Amphipoda
-up to 1/2”

Aquatic Sowbug
Order - Isopoda
-up to 3/4”

Other Crustaceans
-describe

Crustaceans

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

Aquatic Earthworms
Class - Oligochaeta
-worm-like bodies with >14 segments
-short bristles (sometimes very small) 
-up to 2”

Flatworms
Class - Turbellaria
-bodies NOT segmented
-may look like a shrivelled piece of leather
-up to 3/4” 

Leeches
Class - Hirudinea
- < segments than Oligochaeta
-suckers at both ends 
-no bristles/hairs
-up to 2”

Other Aquatic Worms
-describe

Aquatic Worms

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

* Be sure to fill in these numbers so that we can estimate organism density in each replicate sample.

Rep 1 - # of squares picked = _______ ; total # of squares in grid = _______

Rep 2 - # of squares picked = _______ ; total # of squares in grid = _______



Snail - flat spiral
Class - Gastropoda

Gilled Snail - left-opening
Class - Gastropoda

Gilled Snail - right-opening
Class - Gastropoda

Fingernail Clam
Class - Bivalvia
-up to 1/2”

Other Mollusks
-describe

Mollusks
Water Strider
Gerridae
-narrow body
-extremely long legs
-up to 1 1/2“

Water Boatman
Corixidae
-distinct pattern on wings
-rostrum short, blunt and triangular
-up to 1”

Backswimmer
Nonectidae
-up to 1”

Giant Water Bug
Belostomatidae
-up to 1 1/2”

Other True Bugs
-describe

True Bugs
Megaloptera

4 of 4

BMI Sorting Worksheet - p.4
School/Group_______________________________________ River/Stream_______________________________
Site___________________________________________________________ Sampling Date__________________
Name of person(s) conducting analysis_____________________________________________________________

Note: sizes do not include tails

Water Mites
Class - Arachnida (Order Acari)
-4 pairs of legs

Other 
-describe

Other 
-describe

Other 
-describe

Other 
-describe

OTHER

Taxa Richness = 
To calculate a Taxa Richness estimate, add up the number of  
different taxa found. Count the number of  boxes that have 
tallies for all 4 Sorting Worksheets (NOT the number of  tallies). 
Record the Taxa Richness estimate in the box on this page.

HBRW Tiers 2 & 3 Required

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2 rep 1 rep 2

rep 1 rep 2rep 1 rep 2 rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2

rep 1 rep 2rep 1 rep 2

rep 1 rep 2



 Major Group
A

# of Organisms 
in Sub-sample

B
Group Tolerance 

Value
C

Biotic Value for 
Group

rep 1 rep 2 rep 1 rep 2
Stoneflies 1

Mayflies 2
All Caddisflies except netspinner 2

Gilled Snails 3
Dobsonflies, Alderflies 4

Dragonflies 4
Crane Flies 4

Watersnipe Flies 4
Water Penny Beetle Larvae 4

Whirligig Beetles 4
Other Beetles 5

Net Spinner Caddisflies 5
Black Flies 5

Non-biting Midges 6
Damselflies 6
Water Mites 6

Crayfish 6
Clams 6

Scuds 7

Other Snails (not gilled) 7
Leeches 7

Sowbugs 8
Aquatic Earthworms 9

TOTALS D1 D2 E1 E2

Major Group Biotic Index Worksheet
School/Group_______________________________________ River/Stream_______________________________
Site_______________________________________________ Sampling Date__________________
Name of person(s) conducting analysis_____________________________________________________________

HBRW Tiers 2 & 3

Instructions: Using the “BMI Sorting Worksheets,” count the number of  organisms for each major group identified in your 
sub-sample and record in column A (do this separately for each replicate sample). Sum the totals of  column A for rep one and 
rep 2 and record in D1 and D2. Multiply the number of  organisms in each major group by the group tolerance value (column 
B) and record in column C (for each rep). Sum the totals of  column C for rep 1 and rep 2 and record in E1 and E2. For the 
Biotic Index Score, divide E1 by D1 and E2 by D2 and then take the average.

E1 (total biotic value)
D1 (total # organisms in your sub-sample)Rep 1 Biotic Index Score =

E2 (total biotic value)
D2 (total # organisms in your sub-sample)Rep 2 Biotic Index Score =

Rep 1 Biotic Index Score + Rep 2 Biotic Index Score
2

Biotic Index = 

= _________

= _________

= 

Biotic Index 0-4.5
non-impacted

4.51-5.50
slightly impacted

5.51-7.00
moderately impacted

7.01-10
severely impacted

Optional Metric Worksheets - page 1 of 4 



Major Group # Individuals of Ma-
jor Group in rep 1

Total # of all organisms 
in sub-sample rep 1

Percent 
Composition

NYSDEC 
Model 

Community
Absolute 

Difference

Mayfly ÷   T1=______ x 100 = 40%
Stonefly ÷   T1=______ x 100 = 5%

Caddisfly ÷   T1=______ x 100 = 10%
Midge ÷   T1=______ x 100 = 20%
Beetle ÷   T1=______ x 100 = 10%

Aquatic Earthworms ÷   T1=______ x 100 = 5%
Others ÷   T1=______ x 100 = 10%
 Rep 1

Total # organisms T1 Rep 1 Sum =

Rep 1 Percent Model Affinity = 100 - (sum of absolute differences               x 0.5)

# Individuals of Major Group
Total # of all organisms in sub-samplePercent Composition = x 100 = _________

Rep 1

Major Group # Individuals of Ma-
jor Group in rep 2

Total # of all organisms 
in sub-sample rep 2

Percent 
Composition

NYSDEC 
Model 

Community
Absolute 

Difference

Mayfly ÷   T2=______ x 100 = 40%
Stonefly ÷   T2=______ x 100 = 5%

Caddisfly ÷   T2=______ x 100 = 10%
Midge ÷   T2=______ x 100 = 20%
Beetle ÷   T2=______ x 100 = 10%

Aquatic Earthworms ÷   T2=______ x 100 = 5%
Others ÷   T2=______ x 100 = 10%
 Rep 2 

Total # organisms T2 Rep 2 Sum =

Rep 2

% Composition + Model Affinity Worksheet
School/Group_______________________________________ River/Stream_______________________________
Site_______________________________________________ Sampling Date__________________
Name of person(s) conducting analysis_____________________________________________________________

HBRW Tiers 2 & 3

Rep 2 Percent Model Affinity = 100 - (sum of absolute differences               x 0.5)

= _________

= _________

Rep 1 PMA + Rep 2 PMA
2Percent Model Affinity = = 

Using the “BMI Sorting Worksheets,” count the number of  organisms for each major group identified in your sub-sample and 
record in the first column (do this separately for each replicate sample). Sum the total number of  organisms in your sub-sample 
(T1 or T2). For each major group, divide the number of  individuals of  that group by the total number in your sub-sample. 
Multiply by 100 to calculate percent composition. To Calculate the absolute difference between percentages for the NYSDEC 
model community and your sub-sample subtract the lower percent from the higher percent. For each replicate, multiply the 
sum by 0.5 and subtract this number from 100 to find the Percent Model Affinity. Take the average of  your results for rep 
1+2 for your final PMA value. Note that impact level is only relevant to summer sampling. For a visual comparison, graph the 
percent composition in the “Graphing Percent Composition Worksheet.”

Percent Model 
Affinity (PMA)

>64%
non-impacted

50-64%
slightly impacted

35-49%
moderately impacted

<35%
severely impacted

Optional Metric Worksheets - page 2 of 4 



Optional Metric Worksheets - page 3 of 4 

AQUATIC EARTHWORMS



Optional Metric Worksheets - page 4 of 4 

Aquatic Earthworm

Dobsonfly, Alderfly






