
2 completed “Sampling 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 OR HBRW Tier 3 
“Benthic Macroinvertebrate Family Level Data Sheet” 

Containers of  identifi ed organisms preserved in 70% alcohol, 
each labeled with sampling location, sampling date and rep #.

Container of  sorted but unidentifi ed organisms preserved in 
70% alcohol labeled with sampling location, sampling date 
and rep #.

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

Rough Guide to 
BMI with CSI

© 2015  Community Science Institute
www.communityscience.org

Compilation by Adrianna Hirtler
Content adapted from a variety of  sources
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BMI = Benthic Macroinvertebrates

bo  om-dwelling organisms
with no backbone

that you can see without a microscope

The Community Science Institute works together with community volunteers 
and participants in the CSI high school/college stream monitoring program to 
monitor benthic macroinvertebrates in Finger Lakes Streams as indicators of  
water quality. This “guide” is a compilation from a variety of  sources. It is a 
work in progress meant to assist volunteers and students with this work. Any 
comments, suggestions, or questions are welcome (adriannalouise@gmail.com).

Step-by-step procedures, reporting sheets and explanations of  metrics have 
been adapted from the Hudson Basin River Watch Guidance Document of  
2004 (www.hudsonbasin.org/HBRWGD04.pdf). Other sources are cited where 
appropriate.

Notes
 



Notes

Essen  al Items Purpose
BMI Sample Sheets and appropriate
physical survey sheets

For permanent record of collecƟ on

Clipboard To hold data collecƟ on sheets and 
provide wriƟ ng surface in fi eld

CollecƟ on net: 18”x8”
w/ 0.8-0.9 mm mesh size

To catch dislodged organisms during 
collecƟ on

Forceps To pick criƩ ers off  net and sieve bucket
Small white containers/ice cube trays To sort live criƩ ers into groups
Float (orange or tennis ball) To measure stream velocity/current
Stop watch To measure stream velocity/current 
Tape measure (50’ minimum)
or 50’ string marked in 10’ secƟ ons

To measure segment length for current/
velocity msrmnts and for stream width

1 qt. Mason jars w/ rubber seal lids or 
waterƟ ght plasƟ c tubs (perhaps safer, 
overall)

To hold preserved samples

90% de-natured ethyl alcohol To preserve samples
Labeling tape and pencils To label sample containers
4”-6” deep white tray (larger than 
18”x8”) w/12 equal-sized squares 
marked on boƩ om

To remove criƩ ers from net for 
preservaƟ on and subsample preserved 
specimens

Other Recommended Items Purpose
Waders or high boots To keep your feet dry
Field magnifi ers To idenƟ fy criƩ ers streamside
Sieve bucket (#30 mesh) To collect and transfer samples for 

preservaƟ on
USGS topographic map To help locate collecƟ on sites
5-gallon bucket All purpose container
Life jackets For safety in deeper water

Equipment for Benthic Macroinvertebrate Sampling

Origin of the Protocols
The following pages outline the protocols involved for sampling, sorting and 
analysis of  benthic macroinvertebrate samples collected as a part of  Commu-
nity Science Institute efforts to monitor water quality. The protocols were de-
veloped  in the 1990’s for use by volunteer stream monitors by Hudson Basin 
River Watch in cooperation with the New York State Department of  Environ-
mental Conservation (who, in order to keep track of  water quality in the state, 
is mandated to engage in bio-monitoring activities by the U.S. Environmental 
Protection Agency under the Federal Clean Water Act of  1972). 

Scientifi c Rigor
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 fi ll out the BMI Protocol 
sheet (example on page 32 of  this document) and strive for the highest level of  
QA/QC possible (see discussion on page 32).



Two replicate samples are collected in a riffl  e with a substrate of rock, cobble, 
gravel and sand. The DEC defi nes a riffl  e as an area that is shallow enough 
for the surface to be broken by the substrate. Depth should be less than 
one meter. Current speed should be between 0.40 and 0.75 meters/second 
(roughly 1-2 feet/sec). 

Each replicate sample is collected by disturbing the stream boƩ om by foot 
along a diagonal 5 meter transect, for 5 minutes. The samples are preserved 
for later analysis.

Step by Step Procedure
Step 1: Assemble collecƟ on equipment and supplies (see previous page).
Step 2: Go to your stream and idenƟ fy a riffl  e for collecƟ on. It should 
have a velocity somewhere between 0.40 and 0.75 meters/second (roughly 
1-2 feet/sec) and be shallow enough for the surface to be broken by the 
substrate (less than one meter).
Step 3: Measure a 200’ segment that contains the riffl  e habitat from 
which the sample will be collected.
Step 4: Conduct physical survey/habitat assessment for this 200’ segment 
(Complete the 5 pages enƟ tled “ReporƟ ng Sheets for Sampling” shown 
towards the end of this document).
Step 5: Wade into the riffl  e and look for an appropriate spot to place 
the net. There should be at least 5 meters of riffl  e upstream of the net, in a 
diagonal direcƟ on. 
Step 6: Have one person place and hold the net on the river boƩ om at 
the collecƟ on spot, with the opening of the net facing upstream.
Step 7: Have another person stand 0.5 meter directly upstream from the 
net opening and disturb the stream boƩ om by foot for 30 seconds so that 
organisms are dislodged and carried by the current into the net. Use a shuf-
fl ing moƟ on, disturbing the substrate a few inches down. Avoid kicking the 
substrate into the net.
Step 8: When you’ve fi nished at the fi rst spot, carefully liŌ  the net out of 
the river. Walk upstream 0.5 meter in a diagonal direcƟ on, and repeat (see 
fi gure 1). Leave the sample in the net. ConƟ nue unƟ l a total of 5 meters are 
sampled along a diagonal transect as wide as the net (10 Ɵ mes). This should 
be completed in a total of 5 minutes. The resulƟ ng collecƟ on of organisms 
in your net is one replicate sample. If your stream is narrow, you can modify 
your transect to be at more of a diagonal upstream to fi t in 5 meters. If, 
however, you reach the other side of the stream before compleƟ ng your 10 
kick-sample sets, start back across the stream (again, working your way at 
an angle slightly upstream).
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EPT Richness: An esƟ mate of numbers of mayfl y (Ephemeroptera), 
stonefl y (Plecoptera), and caddisfl y (Trichoptera) taxa represented in a sub-
sample. These are considered to be mostly clean-water organisms and their 
presence generally is correlated with good water quality. 
To calculate this metric, count the number of mayfl y, stonefl y and caddis-
fl y taxa idenƟ fi ed in each replicate subsample. 
>7=no impact, 3-7=slight impact, 1-2=moderate impact, 0=severe impact

Taxa Richness: An esƟ mate of the number of diff erent taxa represent-
ed in a subsample. It is a rough measure of the diversity of the macroin-
vertebrate community. In general, the greater the number of taxa (higher 
richness), the less impacted the stream. 
To calculate, count the total number of diff erent taxa idenƟ fi ed in each 
replicate subsample.                              
>13=no impact, 10-13=slight impact, 7-9=moderate impact, <7=severe impact

Biotic Index: This metric incorporates the various average tolerance 
values of diff erent groups of benthic macroinvertebrates which range from 
0-10 (intolerant to tolerant).
To calculate, mulƟ ply the number of organisms in each major group by 
the corresponding group tolerance value. For each replicate subsample, 
add the results for all groups and divide by the total number of organisms 
you picked for that replicate. 
0-4.5=no impact, 4.51-5.5=slight impact, 5.51-7=moderate impact, 7.01-10=severe impact

Percent Model Affi nity (PMA): This is a measure of similarity to 
a model non-impacted community for New York State based on percent 
abundance in 7 major groups. Percent ComposiƟ on values are compared to 
a model community established by the NYSDEC for a non-impacted stream. 
The model is based on a typical summerƟ me community, so this metric 
may not be useful for samples taken in the early spring or late fall. [40% 
Ephemeroptera, 5% Plecoptera, 10% Trichoptera, 10% Coleoptera, 20% 
Chironomidae, 5% Oligochaeta, and 10% Other]
To calculate, use the worksheet enƟ tled “Benthic Macroinvertebrate
Major Group Percent ComposiƟ on & Model Affi  nity Worksheet” (page 38). 
>64=no impact, 50-64=slight impact, 35-49=moderate impact, <35=severe impact

BAP (Biological Assessment Profi le): BAP value combines the 
previous four metrics into a single value between 0 and 10. This number 
represents the overall assessed impact for each site (0=severely impacted 
and 10=unimpacted).
10-7.5=no impact, 7.5-5=slight impact, 5-2.5=moderate impact, 2.5-0=severe impact

* Since the BAP value incorporates PMA values, be sure to read its description 
for the limitations on that metric if  sampling any time other than summer.

 Metrics



Optional Metric Calculation Worksheets
4 of 4   To complete during ID sessions (op  onal)

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

Step 9: If there is a lot of fi ne sediment in your sample, try to remove as 
much as possible. This can be done easily while the sample is sƟ ll in the net 
by submerging the net parƟ ally in the stream (keeping the opening com-
pletely above the surface of the water), and swirling to rinse sediments out 
of the net. Be careful not to lose any of your sample.
Step 10: Bring the sample to shore and transfer the contents of the net 
to a waterƟ ght plasƟ c tub using 90% isopropyl alcohol for preservaƟ on*. 
Thoroughly pick the net of all organisms. Make sure the sample is com-
pletely submerged in alcohol (not exposed to air). Tightly cap the jar and 
label with the site name or number, date, replicate, and sampler names. 
Your sample will keep unƟ l you are ready for analysis. Analysis of preserved 
samples is typically done on a separate day/days aŌ er the samples have 
been collected. It is done in a lab or other locaƟ on with access to stereo dis-
secƟ ng microscopes.
Step 11: Fill out the “Sampling Protocol” secƟ on of the “BMI Protocol 
Sheet.” Complete a separate “BMI Protocol Sheet” for each replicate.
Step 12: Repeat steps 5-11 for your second replicate (upstream of the 
original transect yet sƟ ll within the riffl  e). Make sure the net is thoroughly 
picked clean of organisms before you collect the second replicate.

 Collecting BMI Samples 2 of 2

* Note on preserving samples: Be sure to drain all water from sample be-
fore submerging the sample in 90% isopropyl alcohol. Use about 40 ounces 
of 90% alcohol for the preserva  on of each replicate (can be purchased at a 
few local drugstores...be sure it’s 90% for this ini  al preserva  on). 

direcƟ on of stream fl ow

transect 
for rep 1

transect 
for rep 2

1

2
3

10

1

10

5 m

fi gure 1 - Diagram of  riffl e area being sampled showing sampling transects. 
Note that the diagonal 5 meter transect angles slightly upstream and that the rep 2 transect 
is upstream of  the rep 1 transect.



Analysis may also be done using a live sample, though this requires a modi-
fi caƟ on of procedures (see Hudson Basin River Watch Guidance Document) 
and is generally not considered to be as accurate. 

Step by Step Procedure
Step 1: Mark a shallow (1” or less) white tray into 12 equal size squares 
with a permanent marker. Number each square from 1-12.
Step 2: Pour the fi rst replicate sample into a 30 mm sieve, pouring off  the 
alcohol (the sampling net could be used if you don’t have a sieve).
Step 3: Place the sample in the tray, rinsing the preservaƟ on bucket and 
sieve off  into the tray with water.
Step 4: Add H20 to an inch or so deep and spread out the sample evenly.
Step 5: Randomly choose a square (pick number out of a hat) and pick all 
the organisms in that square. As you pick, sort them using petri dishes or 
labeled ice cube trays with enough 70% isopropyl alcohol to keep them wet 
at all Ɵ mes. 
Step 6: Pick at least 1/4 of the squares in the tray (3 out of 12), selecƟ ng 
each square at random.
Step 7: If you do not have at least 100 organisms aŌ er picking the fi rst 
3 squares, conƟ nue randomly picking a square at a Ɵ me, unƟ l you have at 
least 100 organisms. This is your “sub-sample.” Note: Pick the enƟ re square 
once you start—do not pick 1/2 a square!
Step 8: Once you have at least a 100 organism sub-sample (or have 
picked the enƟ re sample), review the sorƟ ng that you have done and or-
ganize the categories more accurately.
Step 9: Using the ID to Order guide on pages 7-10 of this booklet, the 
SorƟ ng Worksheets at the end of this document and a stereo dissecƟ ng 
microscope, further sort organisms, puƫ  ng “likes” together. Record num-
bers of each organism in tally boxes, including descripƟ ons under “Other” 
category for organisms that don’t already have a designated box.
Step 10: Once you’ve recorded your tallies on the sorƟ ng worksheets, 
preserve idenƟ fi ed specimens in 70% isopropyl alcohol in containers la-
beled with the sampling date, site name and rep 1 or rep 2. Put any organ-
isms you were unable to idenƟ fy into a separate “unknown” container (in 
70% alcohol). All of these organisms will be retained at the CSI BMI lab 
temporarily in case further invesƟ gaƟ on is warranted.
Step 12: Fill out the “Sample Analysis Protocol” secƟ on of the “BMI Pro-
tocol Sheet.” Complete a separate “BMI Protocol Sheet” for each replicate.
Step 13: Repeat for the second replicate and have an outside evaluator 
analyze your samples.
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Optional Metric Calculation Worksheets
  To complete during ID sessions (op  onal) 3 of 4

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



Optional Metric Calculation Worksheets
2 of 4  To complete during ID sessions (op  onal)

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

Ephemeroptera (Mayfl ies)
Odonata (Dragonfl ies & Damselfl ies)
Plecoptera (Stonefl ies)
Hemiptera (True Bugs)
Trichoptera (Caddisfl ies)
Lepidoptera (Moths)
Coleoptera (Beetles)
Megaloptera (Dobsonfl ies, fi shfl ies, alderfl ies)
Neuroptera (Spongillafl ies)
Diptera (True fl ies)

Aquatic Insect Orders

EPT=
Ephemeroptera (Mayfl ies) - [Gr] the temporary winged ones
Plecoptera (Stonefl ies) - [Gr] the twisted winged ones
Trichoptera  (Caddisfl ies) - [Gr] the hairy winged ones

Kingdom (Animalia)
–Phylum (Arthropoda)
–Class (Insecta, Oligochaeta, Hirudinae...etc.)
–Order (Ephemeroptera, Plecoptera, Trichoptera...etc.)
– Family (Heptageniidae, Perlidae, Hydropsychidae...etc.)
– Genus
– species

Taxonomy

Some Good References for ID to Family
A Guide to Common Freshwater Invertebrates of North America, by J. 
Reese Voshell, Jr., with IllustraƟ ons by Amy BartleƩ  Wright - Least tech-
nical - has colorful illustraƟ ons and highlights important features of diff erent families

Aqua  c Entomology: The Fisherman’s and Ecologists’ Illustrated 
Guide to Insects and Their Rela  ves, by W. Patrick McCaff erty, with 
illustraƟ ons by Arwin V. Provonsha - More technical and thorough, but also 
gives interesƟ ng ecological discussion of diff erent families of organisms

Freshwater Invertebrates of Northeastern North America, by Barbara 
L. Peckarsky, Pierre R. Fraissinet, Marjory A. Penton, and Don J. Conc-
lin, Jr. - Much more technical  - helpful because it is specialized to our region

An Introduc  on to the Aqua  c Insects of North America, by R.W. Mer-
riƩ , K.W. Cummins and M.B.Berg (eds) - Most technical and very thorough 
- especially useful for harder to idenƟ fy families and taking ID beyond family-level

 Taxonomy 1 of 1
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Identifi cation to Order
from Stroud Water Resource Center Leaf Pack Network Manual

Optional Metric Calculation Worksheets
 To complete during ID sessions (op  onal) 1 of 4

The following 4 worksheets are opƟ onal when turning your results in to the 
lab. Our spreadsheets will do most of these calculaƟ ons automaƟ cally when 
we enter the data from the sorƟ ng worksheets, but this is a way to fi gure 
something out on your own if you’re so inclined. If your goal for your sam-
ple is family-level ID, then you’ll probably want to just wait for the metrics 
from our spreadsheets as the results should beƩ er refl ect water quality.

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



Reporting Sheets for Identifi cation
4 of 4  To complete during ID sessions

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

ID to Order 2 of 4



3 of 4  ID to Order  Reporting Sheets for Identifi cation
 To complete during ID sessions  3 of 4

* Be sure to record the number of squares picked (and how many total 
squares were used) on this page in addiƟ on to your tallies for Megaloptera, 
Crustaceans and AquaƟ c Worms.

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



Reporting Sheets for Identifi cation
2 of 4  To complete during ID sessions

Get copies of worksheets from the CSI website or at the lab:
www.communityscience.org
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Identifi cation to Family 

(rough guide)
modifi ed from Anne Gallagher Stream BioAssessment Kit

For anyone wanƟ ng to try family-level idenƟ fi caƟ on (for Ɵ er 3 HBRW 
protocols) or simply get a sense of some of the diversity found within the 
diff erent Orders of aquaƟ c invertebrates, on the following pages you will fi nd 
brief descripƟ ons of the most common families of BMI. Non-insects are only 
idenƟ fi ed to Class. Here we tried to keep the language as simple as possible, 
but you can refer to the Anatomy secƟ on on page 19 if you need some help 
with terminology. Note that this collec  on does not cover all local benthic 
macroinvertebrate families and you may have to go to other sources for 
iden  fi ca  on (and likely will want to refer to mul  ple sources anyway). 

P. 13 P. 14

P. 15 P. 16

P. 16 

P. 17 P. 17

P. 17

 Reporting Sheets for Identifi cation
 To complete during ID sessions  1 of 4

Fill out the 4 BMI SorƟ ng Worksheets for each sample analyzed. Record num-
bers of like organisms matching descripƟ ons (provided or created by you) 
in tally boxes on the following 4 sheets. Save organisms in 70% alcohol for 
verifi caƟ on and temporary storage at the CSI lab. Turn these sheets in with 
preserved specimens. Turn in any unidenƟ fi ed organisms at the same Ɵ me in 
a separate container.

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



Sampling Protocol Sheet
1 of 1  To complete during sampling event and ID sessions

The fi rst part of this sheet is to be completed at the Ɵ me of sampling and the 
second part at the Ɵ me of sample analysis. A separate sheet should be fi lled 
out for each replicate sample (total of 2). The “Sample Status Log” at the 
boƩ om of the page will be used to track the status of each sample. This page 
will be kept in a binder at the lab and updated as the sample is processed.

Quality Assurance/Quality Control (QAQC) refers to activities that allow data 
users to associate a level of  confi dence to the information provided. The HBRW 
QAQC Guidelines are organized into three levels, A, B, and C. As the level of  
QAQC increases (C being the highest), so does the level of  confi dence in the 
information. Information with higher levels of  confi dence will generally have 
greater applications for use by local and state government agencies.

*Fill out 
one of 
these 
sheets 
for each 
replicate 
sample.
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some of our more common 
MAYFLIES
the Ephemeroptera

Small Minnow Mayfl y
Baetidae
● streamlined body shape 
in profi le (can be diffi  cult to 
get them to lay fl at to get 
view of top
● middle “tail” may be short 
or absent
● antennae are long

Prongilled Mayfl y
Leptophlebiidae
● abdominal gills 2-7 are 
forked, fringed or with 
double lamellae ending 
in points (oŌ en many 
have fallen off  but any 
remaining gills are usually 
dark and unmistakeably 
threadlike

Common Burrower Mayfl y
Ephemeridae
● oŌ en pale and ghostlike - dif-
ferent than most other mayfl ies
● has tusks that curve upward
● abdominal gills curve dorsally

Little Stout Crawler Mayfl y
Tricorythidae or Leptohyphidae
● gills on abdominal seg-
ment 2 are large and trian-
gular and do not overlap

Brushlegged Mayfl y
Isonychiidae
● streamlined body 
shape in profi le (can be 
diffi  cult to get them to 
lay fl at to get view of top
● typically larger than 
Small Minnow Mayfl ies
● long fringe of hairs on 
inner fore legs (oŌ en 
have to manipulate fore-
legs under scope to see)

Spiny Crawler Mayfl y
Ephemerellidae
● no gills on abdominal 
segment 2 (someƟ mes 
also 1 and/or 3) so may 
look like it has a waist

Flatheaded Mayfl y
Heptageniidae
● body fl aƩ ened
● oŌ en no apparent “neck”
● easy to get them lay fl at 
to get view from top

Small Squaregill Mayfl y
Caenidae 
● gills on abdominal seg-
ment 2 are squarish and 
overlapping
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Common Stonefl y
Perlidae 
● branched gills in “armpits” 
unmistakeable for this family 
(look on underside)
● oŌ en brown and tan pat-
tern on head and thorax

some of our more common 
STONEFLIES

the Plecoptera

Rolled-winged Stonefl y
Leuctridae 
● long abdomen - extended 
legs don’t reach the end of it
● non-predator mouth parts 
(look on underside of head)

Nemourid Stonefl y
Nemouridae
● non-predator mouth parts 
(look on underside of head)
●divergent wing pads
● may have branched cervical 
gills (disƟ ncƟ ve for family)

Perlodid Stonefl y
Perlodidae 
● predator mouthparts
● “tails” at least as long as 
abdomen
● no branched gills in “armpits”

Green Stonefl y
Chloroperlidae
●predator mouthparts (look 
on underside of head)
● “tails” shorter than length 
of abdomen (3/4 length or so)

Winter Stonefl y
Taeniopterygidae 
●non-predator mouthparts 
(look on underside of head)
● divergent wing pads
● either with single, fi nger-
like gills in “armpits” OR 
with large triangular plate 
on underside of abdomen 
where “tails” originate 

p
g

predator mouthparts
glossae sit well behind paraglossae
(look on underside of head)

L p=paraglossa
g=glossa
L=labial palp

pg

non-predator mouthparts
glossae and paraglossae are same height
(look on underside of head)

p=paraglossa
g=glossa
L=labial palp

L It is important to complete a site drawing (part of the physical survey) to 
record features visually and document the locaƟ on of your specifi c collecƟ on 
site(s). If you prefer to document features visually with photographs, a site 
map is sƟ ll important for documenƟ ng the specifi c locaƟ on of your collecƟ on 
site(s).

 Reporting Sheets for Sampling
 To complete during sampling event  5 of 5

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



Reporting Sheets for Sampling
4 of 5  To complete during sampling event

* Note: If you don’t have a way to measure in metric, record in 
English units and convert later.

Get copies of worksheets from the CSI website or at the lab:
www.communityscience.org
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Humpless Case Make
Brachycentridae
●oŌ en make a 4-sided case of 
vegetaƟ on
● no dorsal or lateral “humps” on 
fi rst abdominal segment 

Common Netspinner
Hydropsychidae
●branched gills on underside of 
abdomen
● “plates” (usually darker) on top 
of all thoracic segments
● curves like C when dead

Snailcase Maker
Helicopsychidae
●coiled case of small rocks like a 
snail shell

Fingernet
Philopotamidae
●longish orange head and pale 
body (no pigmentation on head)
● only fi rst thoracic segment scle-
roƟ zed
● T-shaped membranous labrum 
(seen on front of head from above)

Freeliving Caddisfl y
Rhyacophilidae
●only first thoracic segment scle-
rotized
● tend to look like “Michelin man” 
with constricƟ ons between ab-
dominal segments
● long anal prolegs

some of our more common
(and “easier”-to-identify) 
CADDISFLIES

the Trichoptera

Note on the Caddisfl ies
The common families shown 
here have features that are rela-
tively easy to distinguish. Many 
of  the other caddisfl ies can be 
rather tricky. Don’t despair! 
Most caddisfl ies that you will 
fi nd will probably be Common 
Netspinners or Fingernets. Try 
your best with any others, try-
ing to keep ones that look alike 
together and feel free to ask for 
help from Adrianna or Michi.

Micro Caddisfl y
Hydroptilidae
●very tiny
●dark “plates” on top of all thoracic 
segments
●usually with bulging abdomen
●may have flattened purse-like case
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Riffl e Beetle Water Penny Beetle larva

these 3 illustrations from Merrit 
and Cummins - to show some of  
the diversity of  body forms for 
crane fl ies

Dance Fly
Empididae
●paired prolegs
●1-4 terminal processes 
on end which are shorter 
than last pair of prolegs

Aquatic Snipe Fly
Athericidae
●paired prolegs
●pair of terminal proc-
esses on end are longer 
than last pair of prolegs

Black Fly
Simuliidae
●lower abdominal seg-
ments are swollen (so 
looks somewhat like a 
bowling pin) 
●head has a pair of “fans”

Crane Fly
Tipulidae
●end of abdomen with 
lobes and gills
●can vary significantly in 
size with some quite large
●very diverse body forms
●most that we see don’t 
have prolegs

Non-biting Midge
Chironomidae
●paired prolegs at each end
●distinctive head
●great diversity of species - 
mostly they’re quite small

some of our more common 
TRUE FLIES

the Diptera

some of our more common 
BEETLES

the Coleoptera

The “Stream BoƩ om Survey” form provides you with more specifi c informa-
Ɵ on about the most important element of BMI habitat in the stream.
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Clubtail Dragonfl yDarner Dragonfl y

Hellgrammite Alderfl y

Water Boatman Water Strider

some of our more common
DRAGONFLIES/DAM-

SELFLIES

some of our more common
FISHFLIES/ALDERFLIES

the Megaloptera

some of our more common
TRUE BUGS

the Hemiptera

(also usually 
paddle-like)
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some of our more common
NON-INSECTS

Fill out the 5 “Physical Survey/Habitat Assessment” forms every Ɵ me you 
collect a BMI sample. The habitat of the river greatly aff ects the nature of 
the BMI community. Without habitat informaƟ on, your BMI data is less 
valuable. Calculate fl ow and velocity using the Flow Worksheet.

 Reporting Sheets for Sampling
 To complete during sampling event  1 of 5

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