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INTRODUCTION

Scope of Key

Stream benthic macroinvertebrates are small stream-dwelling ani-
mals that do not have vertebrae and are visible with the naked eye.
Because different types of benthic macroinvertebrates differ in their
sensitivity to stream impacts, the composition of the benthic macro-
invertebrate community in a stream can provide information about
the relative health of the given watershed.

Stream benthic macroinvertebrates are complex in form and func-
tion. This guide was developed to help simplify benthic macroinver-
tebrate identification, introduce stream benthic macroinvertebrates
to the regulated public and regulators, and facilitate the use of the
benthic condition assessment parameter in the future for assessing
stream impacts in Virginia.

This guide only covers the most common benthic macroinverte-
brates found in Virginia. Most groups, or taxa, in this guide are
keyed to the order level, with emphasis on those that are commonly
collected in Virginia streams. Others are keyed to the phylum,
class or family level. The taxonomic hierarchy used to classify ani-
mals is as follows:

Kingdom —> Phylum —> Class —> Order —> Family —>
Genus —> Species

Using the Key

This key is made up of sections called couplets or triplets. A cou-
plet consists of two character choices, each of which leads you to a
result. The result can either be an endpoint, or lead the user to an-
other couplet or triplet. A triplet is similar to a couplet, but has three
character choices, all of which can lead to an endpoint or another
couplet or triplet. Endpoints are in bold and are the lowest taxo-
nomic level in the key. Couplets and triplets are in paired and tri-
pled numbers. The first character choice in a couplet or triplet is a
number (e.g. 1). The second choice in a couplet or triplet is a num-
ber with a “prime” symbol attached (e.g. 1’). In a triplet, the third
character choice is a number with a double-prime symbol attached
(e.g. 1"). Following the number for each choice in a couplet is the
location where the present couplet or triplet originated. This num-
ber is in parentheses. Additionally, a glossary of terms is provided
on page 188.
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HOW TO READ A COUPLET

If the organism is identified by this half [6 (3")] of couplet 6, then

X the organism is an adult beetle, order Coleoptera
Previous couplet

6 (3"). Body hard, beetle-like; hardened wingpads meet along Endooi
centerline of back (Fig. 14) (i: b%?('j?t
................................ adult beetles, order Coleoptera (in part)

4—|

Current couplet

Hard bodied Figure for
/Figure 14. Examples of different types of adult beetles (order Coleop- first half of
Character tera). couplet 6.
description on
figure.
Adult beetles vary considerably in shape; however, the body of all adult
Figure heading beetles is very hard. Beetles are facultative to most forms of environ-
or first half mental stress. Some species have very narrow environmental require-
of couplet 6. ments and are found only in undisturbed areas. Description
of taxa
described
by endpoint
6' (3"). Body mostly soft, not beetle-like; wingpads, if present,
are more soft (Fig. 15)............... 7
Figure for
| €—— second half of
couplet 6.
Figure 15. Examples of stream macroinvertebrates with non-beetle-like
bodies. \
— If the organism is identified by this half Figure heading for
[6 (3")], then proceed to couplet 7. second half of

couplet 6.
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KEY TO COMMON STREAM BENTHIC
MACROINVERTEBRATES OF VIRGINIA
(WITHOUT FIGURES)

1. With Shell (Fig. L) ... oe i e 2
1’ Without sShell (Fig. 2).....oouie i e 3

2 (1). Body enclosed by single shell (Fig. 3)
........................................... snails and limpets, class Gastropoda
2’ (1). Body enclosed by two hinged shells (Fig. 4)
............................................... clams and mussels, class Bivalvia

3 (1'). Body contains fewer than six legs (or leg-like appendages), or no

1egS; WOrM-IKe (Fig. 5).eu e ereeniiieiie e e e e e 4
3’ (1"). Body contains more than six legs (Fig. 6)...........coevviiiiiieeiieen. 5
3" (1"). Body contains six legs (Fig. 7)......... class Insecta (in part) ....... 6

4 (3). Body unsegmented, flattened; eyespots usually present. (Fig. 8)
...................................................... flatworms, class Turbellaria

4’ (3). Body segmented; no distinct head or appendages

(Fig: 9) e aquatic worms, phylum Annelida

4” (3). Body segmented, with a head (may be retracted

in body); most have leg-like appendages (pro-legs) (Fig. 10)
............................... true flies (larvae), class Insecta, order Diptera

5 (3). Body with large carapace and pair of pincer-like

appendages (Fig. 11)........ccoevevininnnenn. crayfish, family Cambaridae

5’ (3'). Body without large carapace and pair of pincer-like appendages;
flattened from top to bottom (Fig. 12)

................................................ aquatic sowbugs, order Isopoda

57 (3'). Body without large carapace and pair of pincer-like appendages;
flattened from side to side (Fig.13)............ scuds, order Amphipoda

6 (3"). Body hard, beetle-like; hardened wingpads meet along centerline

of back (Fig. 14)............... adult beetles, order Coleoptera (in part)
6’ (3"). Body mostly soft, not beetle-like; wingpads, if present, are more
SOFt (FIG. 15) ittt e et e et e e 7

7 (6). Head with rostrum ; first pair of legs may be larger than the rest

(Fig. 16) .. e e true bugs, order Hemiptera
7' (6"). Head without rostrum; lower jaw of head with grasping append-
age (Fig. 17)............... dragonflies and damselflies, order Odonata
7" (6). Head not as above (Fig. 18)......cccvvviiiiiiiiiiiiiiiie e 8

Continue on next page -
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8 (7). End of body with two long tails (cerci) and no hooks; no gills on
abdomen (Fig. 19).......ccovviiiiiiiiinn stoneflies, order Plecoptera
8' (7). End of body with three (sometimes two) long tails (cerci) and no
hooks; gills present on sides of abdomen

(Fig. 20).. e mayflies, order Ephemeroptera

8” (7”). End of body with hooks; if without hooks, then body ends in one
slender filament or several short appendages or body flat and plate-
like; larvae may make constructed case or net (Fig.20)................... 9

9 (8"). End of body with pair of hooks; most construct a case of various
material including silk, sand, pebbles, or plant material, few are free
living

(FIg. 21) e iirie i e caddisflies, order Trichoptera
9’ (8”"). End of body with 2 pairs of hooks, each on a pro-leg, or end of
body with a single slender filament; conspicuous filaments on sides of
abdomen

(Fig. 22); large opposing jaws

.................... fishflies, dobsonflies, and alderflies, order Megaloptera
9” (8"). End of body without pair of hooks, slender filament, or con-
spicuous filaments on sides of abdomen (except in whirligig beetle lar-
vae, which have a pair of hooks on end of abdomen on a single pro-leg
and filaments on sides of abdomen); body may be flat and plate-like
(Fig. 23) oo larval beetles, order Coleoptera

176 Key to Common Benthic Macroinvertabrates



Stream Impact Assessment Manual for the Northern Virginia Stream Bank, Version 1.3

KEY TO COMMON STREAM BENTHIC
MACROINVERTEBRATES OF VIRGINIA
(WITH FIGURES)

FIGURE 2: Examples of stream benthic macroinvertebrates without shells.
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2 (1). Body enclosed by single shell (Fig. 3)
snails and limpets, class Gastropoda

FIGURE 3: Examples of different types of snails (class Gastropoda).

Gastropods are freshwater macroinvertebrates consisting of a sin-
gle shell, with a soft body inside. In most types, the shell is coiled,
with the exception of the limpets, which have a flat cone-shaped
shell with no coiling. Gastropods range from environmental stress
tolerant to stress sensitive, depending on type.

2' (1). Body enclosed by two hinged shells (Fig. 4)
clams and mussels, class Bivalvia

FIGURE 4: Examples of different types of bivalve (class Bivalvia).

Bivalves are freshwater macroinvertebrates consisting of two shells,
with a soft body inside. Clams have somewhat rounded shells.
Mussels have more oval-shaped shells. Clams are generally toler-
ant to environmental stress, whereas mussels are generally sensi-
tive to environmental stress.
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3 (1’). Body contains fewer than six legs (or leg-like appendages),
or no legs; worm-like (Fig. 5) ....c.uviiiieii e, 4

FIGURE 5: Examples of worm-like stream macroinvertebrates
with fewer than six legs, or no legs.

3’ (1"). Body contains more than six legs (Fig. 6).................. 5

FIGURE 6: Examples of stream macroinvertebrates with more
than six legs.

3" (1). Body contains six legs (Fig. 7)
class Insecta (in part), ..... 6

FIGURE 7. Examples of stream macroinvertebrates with six legs.
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4 (3). Body unsegmented, flattened; eyespots usually present.
(Fig. 8) e, flatworms, class Turbellaria

! Bud‘y unsegmented,
flattened

FIGURE 8: Example of a flatworm (class Turbellaria)

Flatworms are freshwater benthic macroinvertebrate worms that are
unsegmented and flattened from top to bottom. Most are dark
shades of gray, brown, or black. Most common kinds of flatworms
are somewhat tolerant to environmental stress.

4’ (3). Body segmented; no distinct head or appendages
(Fig. 9) e aguatic worms, phylum Annelida

Body

segmented,
with no
distinct head.

FIGURE 9: Examples of annelids (phylum Annelida).

Annelids are freshwater benthic macroinvertebrate worms that are
segmented, cylindrical or flattened, and elongate. Leeches
(subclass Hirudinea) have a sucker on the front and the rear. Oli-
gochaetes (subclass Oligochaeta) lack any suckers. Oligochaetes

4" (3). Body segmented, with a head (may be retracted
in body); most have leg-like appendages (pro-legs) (Fig. 10)
...................... true flies (larvae), class Insecta, order Diptera

Head retracted in
body

FIGURE 10: Example of dipteran larvae (class Diptera)

Dipteran larvae are worm-like freshwater benthic macroinvertebrate
insects that are segmented, have a distinct head, and most have
several fleshy appendages. A few types are very tolerant to envi-
ronmental stress.
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5 (3’). Body with large carapace and pair of pincer-like
appendages (Fig. 11).................. crayfish, family Cambaridae

Pincer-like claws

T
x Aty G e

FIGURE 11: Example of a crayfish (family Cambaridae)

Crayfish are crustaceans with a large carapace and a pair of large
pincer-like appendages. They are facultative to most forms of en-
vironmental stress.

5 (3"). Body without large carapace and pair of pincer-like ap-
pendages; flattened from top to bottom (Fig. 12)
...................................... aguatic sowbugs, order Isopoda

FlaftBhed from top
to bottom

St
4

FIGURE 12: Example of an isopod (family Asellidae)

Isopods are crustaceans that are flattened from top to bottom.
They are common in leaf-packs and in small-order streams. Aselli-
dae is the only family of isopods in Virginia streams. Most types of
aquatic isopods are tolerant to environmental stress.

5” (3'). Body without large carapace and pair of pincer-like ap-
pendages; flattened from side to side (Fig.13)
.................................................. scuds, order Amphipoda

[Flattened from side
[to side

rimars g

FIGURE 13: Example of scud (order Amphipoda)

Scuds are crustaceans that are flattened from side to side and
shrimp-like in appearance. They are common in leaf-packs and in
small-order streams. Scuds are facultative to most forms of envi-
ronmental stress.
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6 (3"). Body hard, beetle-like; hardened wingpads meet along
centerline of back (Fig. 14)

................................ adult beetles, order Coleoptera (in part)

Hard bodied /

FIGURE 14: Examples of different types of adult beetles (order
Coleoptera).

Adult beetles vary considerably in shape; however, the body of all
adult beetles is very hard. Beetles are facultative to most forms of
environmental stress. Some species have very narrow environ-
mental requirements and are found only in undisturbed areas.

6’ (3"). Body mostly soft, not beetle-like; wingpads, if present,
are more soft (Fig. 15)............... 7

FIGURE 15: Examples of stream macroinvertebrates with non-
beetle-like bodies.
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7 (6'). Head with rostrum ; first pair of legs may be larger than
the rest (Fig. 16).......cccceevennnnn. true bugs, order Hemiptera

FIGURE 16: Examples of different types of hemipterans
(order Hemiptera).

Hemipterans are considered true bugs, with piercing-sucking
mouthparts. Several types have an enlarged first pair of legs.
Since hemipterans do not depend on dissolved oxygen for respira-
tion, some types can be found in very polluted environments.

7’ (6'). Head without rostrum; lower jaw of head with retractable
grasping appendage (Fig. 17)
dragonflies and damselflies, order Odonata

Grasping 57

—:

g L L S

FIGURE 17: Examples of dragonflies and damselflies
(order odonata), and grasping appendage.

Odonates are distinguished by the grasping appendage on the un-
derside of their head. Dragonflies are genderally larger and more
stout than damselflies. Additionally, damselflies have three flat,
elongate paddle-like gills on the end of their body.

ok N | e
FIGURE 18: Stream macroinvertebrates without a grasping ap-
pendage and with non-piercing-sucking mouthparts.
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8 (7). End of body with two long tails (cerci) and no hooks; no
. stoneflies, order Plecoptera

Stoneflies can be distinguished from other aquatic insects by their
long thin antennae, which project in front of the head. They have
two (never three) long filament-like tails on the end of their body.
Additionally, many have gills on the underside of the thorax. Gills
are never present on the abdomen. Stoneflies are the most pollu-
tion sensitive order in all of the aquatic insects.

8' (7). End of body with three (sometimes two) long tails
(cerci) and no hooks; gills present on sides of abdomen
(Fig. 20)...evee e e, mayflies, order Ephemeroptera

FIGURE 20: Examples of different types of mayflies (order Ephemeroptera).

Most mayflies are distinguished by having three filament-like tails
on the end of their body. Gills are located laterally on the abdomen.
Most species of mayflies are very sensitive to environmental stress.

8” (7). End of body with hooks; if without hooks, then body ends
in one slender filament or several short appendages or body flat
and plate-like; larvae may make constructed case or net

FIGURE 21: Stream macroinvertebrates with bodies that end in
hooks, a single filament, or several short appendages; some make
constructed case or net.
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9 (8"). End of body with pair of hooks; most construct a case
of various material including silk, sand, pebbles, or plant mate-
rial, few are free living (Fig. 21)
........................................... caddisflies, order Trichoptera

FIGURE 22: Examples of different types of caddisflies (order
Trichoptera).

Caddisflies are distinguished by having a pair of pro-legs at the end
of their body, each with a single hook. Most have filament or
branched gills on their abdomen. Many caddisflies construct a case
or net out of various materials including silk, sand, pebbles, or plant
material. Most species of caddisflies are very sensitive to environ-
mental stress.

9’ (8"). End of body with 2 pairs of hooks, each on a pro-leg,
or end of body with a single slender filament; conspicuous fila-
ments on sides of abdomen (Fig. 22); large opposing jaws
...... fishflies, dobsonflies, and alderflies, order Megaloptera

Opposing jaws
.F‘f.

S

Lateral ﬁlamen‘ls/

FIGURE 23: Examples of different types of megalopterans
(order Megaloptera).

Most megalopterans are very large relative to other aquatic in-
sect larvae. They have large opposing jaws and filament-like
appendages on the sides of their abdomen. Most have a pair of
hooks on the end of their body, with the exception to the alder-
flies, which have a single slender filament. Megalopterans are
considered facultative to most environmental stress.
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9” (8"). End of body without pair of hooks, slender filament, or
conspicuous filaments on sides of abdomen (except in whirli-
gig beetle larvae, which have a pair of hooks on end of abdo-
men on a single pro-leg and filaments on sides of abdomen);
body may be flat and plate-like (Fig. 23)
......................................... larval beetles, order Coleoptera

FIGURE 24: Examples of different types of beetle larvae (order
Coleoptera).

Beetle larvae can be very difficult to distinguish from other aquatic
insect larvae. Bodies of water beetle larvae are variable. Some
have large sickle-like opposing jaws. Most do not have conspicu-
ous filaments on the sides of their abdomen or a pair of hooks on
the end of their body. Beetles are facultative to most forms of envi-
ronmental stress. Some species have very narrow environmental
requirements and are found only in undisturbed areas.
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FORM B-1: BENTHIC MACROINVERTEBRATE

WORKSHEET
Project # : Date:
Stream Name/Reach No.: Team:
Taxa Number Taxa Number
Total Number of Taxa (T) Test Metrics/Indices:
Total Number of Benthic
Macroinvertebrates (N)
In-Stream Habitat Benthic Condition
O PoOr oo .. O Poor
O Marginal __________ O Fair
O Optimal _________._ O Good

If benthic condition parameter is other than default
(i.e. corresponding in-stream habitat parameter), explain here:
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GLOSSARY OF TERMS

1. Abdomen: The third main division of the body in insects;
behind the head and the thorax.

2. Carapace: Large, shield-like structure covering the front
end of crayfish.

3. Cerci: Long, filament-like appendages extending from the
abdomen of mayflies and stoneflies.

4. Crustaceans: The subphylum of arthropods that includes
the isopods, scuds, crayfish, and shrimp in streams.

5. Facultative: Referring to stream benthic macroinverte-
brates that occur in environments with conditions ranging
from low to moderate levels of environmental stress.

6. Lateral: A feature located on the side of the body or other
structure.

7. Pro-legs: A non-jointed appendage that serves for locomo-
tion or attachment.

8. Rostrum: Structure on the head of hemipterans for piercing
prey.

9. Segmented: Referring to distinct body regions or sections
in annelid worms.

10. Sensitive: Usually found in nearly pristine environments;
quickly eliminated with disturbance.

11. Tolerant: Referring to stream benthic macroinvertebrates
that occur in disturbed environments.
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NOTES:
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