Habitat Health

Summary

Students visit a local stream to visually (part
one and biologivally (part fwp) assess the health
of the siream. Baosed on the imformation they
zather. students ultimately make a decision on
why the habitat 15 or s not surtable for a row
rejease

Objectives
Students witl. ..
. visit a leeal stream.
. iwlemify physical characteristics of the

sireqs and rate them based on what a
healthy stream should toek dike,

. collect and identify mopcroinveriehrates.

. decide whather the habitan is suitable for
ot

. hypothesize why these tpes of assessmenis

are important,
Baekground

Mabiias s a place that provides a species with
what it needs to surviver food, water. cover, and
a place w raise voung. In other words, habitat
is homte, For people. habitat might streich from
their house (where they have water, cover and a
place 1o raise voung ) wo the supeoarket (where
hey buy food). Al the places people go to get
whai they need to survive can be considerad part
of their babitar

When it comes to Bnding 2 home. troul are
goime of the pickiest species of fish in the country.
The ideal wout habitef is a fast-flowing stream
with cold. clear, and clean water. The stream or
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river should meander and offer a varkery of depihs
over gravel and rocks, with both fast-moving and
slower water, Diversity Is verny imporiant ina
Babitat bocavse i provides varving microhabitas
ismall. specialized bablugs), Foy example. rout
miay scek deep pﬂdu.fs of water when water levels
are lm\f Conversely, rowt may seek riffles when
TCIPeralurd s are wWari ard dissolved axy FAu T

levels decrease.

One way Molegisis ook at the health of a
stream is by conducting a visual survey, This
involves looking at sections of the streamt that arg
representative of ditfferent conditions, The class
will conduct @ visoal survey of 8 stream or ereek
Wi assesa i i is o suitable habitat for rainbow
‘%f} assess the stream. students must be

arious parts of a stream. 5o
what makes up g heahhy stream habia?

Water quahh is a crivcal element of 2
siream’s health mu{ need oood, clean, oxyveen-
rich watwer. The optimal temperatore depends
o species but :zmn,mx% treni prefer waker
that is around 56 o 60 degrees Rﬁ *fs;:nlzeit, As
vater temperatures rise dissolve
decrease. Warm waler may ¢ ,
bafore the spring fond supply I 15 availeble,

Additionally, as water temps
amuount of cm gen i the water du. FEISES.
Dissolved oxveen 1s the amount of 0wy gen mised
m%étén the water and can be measured with most
ater qualiny ks, Trout need water that i3 rich
in oxygen. Water becomes more a’safe;r,s.aie.,& as
it Is i‘si‘alw over rocks and boulders, and 11 is uble
1o hold oxygen better at lower Eamperamres. pH
stands for power of hyvdrogen and is a measure of
the acidity oralkaliniy of a2 selution ‘\u utiens
siith a pH under 7 are considered acidic and
those with a pH over 7 are copsidered bagic, [f
the y j of the water varies oyl of the 6.5 - 8.3
range. it can affect the internal muscles and
organs of the fish. Finally, mour need water
that 1s free of pollution, Heavy metals and
organic coptaminams, found in storm water
runodl. sewage and indusinal wastewaier are
harmfud 1o rowr. While mtrogen and phosphorus
are Enportant muiients when present in low
concentrations. kigh leveis can cause excess sleal
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prowiit, This becomes a problent when the algae
die and the decomposition provess depletes the
dissodved oxygen o the water

The riparian zone 13 the munsitonal ara
between @ body of water and the surronnding
fands. In other wonds, it is the groen zone
between the edee of the stream and the land
around 1. A healthy riparian vegetation zone 13
one of ﬁ?i’.‘ mast important clements for 3 healthy
stream coosvsten, Ideally, the land along the
stream 15 covered with lush shrobs, plants and
grasses. and a thick canopy of overbanging tree
The riparizn zone offers many beneflis 1o m:mt,

. ool systems protect banks from srosion,
thereby miting the amount of silt that can

damgge cegs in the straan.
. The vegeiation also stohbilizes water levels
?;*.s}'al‘m’&m}y spaking up rainfall and

refeasing moisiure.

4

. Thick sunymier follage over the stream keeps
the waters shaded and cool.

. Fallen trees m the stream provide hablat,
trapping gravel we oreate perfect spawaing
sites, Additonally. slow-Gowing pools are
formed by these trees, providing rearing

AFEdS,

. Leaf Buer provides food Tor many squstic
mse m

. In eodder climotes, sireamside veesintion

b

can heep the water shightly svarmer for
voung fish,

. The p[;;m*«s and their rovts veduge the
amount of pollutams that reach the siream
via surface runetil

f}

Rifftes are portions of' g stream that are
shallow and fast. They often himve badrock.
vobble stones, and sometimes boulders, which are
essential elements for rout swrvival, Rifles are
nccessany for many feasons,

v They break up the fow of water and allow
oxygen o mix with i, This increases the
disselved oxveen in the seam and alan

cleanses trout cegs of st and wasie

. They provide a habnat and breeding vroend
for the aguatic insects on which wrowm feed,
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The broken water surlace
wout from predators,

L

helps ta hide the

Thes protweet young trout with huding spaces
hetween boulders and within white-warer
areas.

Ponls are areas of deeper and slower water
that are geners LH} formed @ f:a‘md siream bends or
ohstructions such as logs, root wads, or houlders,
Toals are egually as imporiam as ritffes,

. They altow fish to rest and provide feeding
i.x LY ::‘
. They stow water so that the organic

miaterials can setde. decompose, and

produce carbon dioxade and ober nutrients
sded by piamg

ansider a

Biologists ¢ c--nne pool to riifle

rafio as part ol a hes %gi SUTINE SITCAm
Scientists also can assess the health of o
stream by condocting a bislogic i survey. This

invalves the eoleciion of nsects and cruslaceans
that live inthe streams. These organisms are
referred 1o 28 benthic macroinvertebrates (or
simply maeros); benthie means bottom-dwalling.
miacto means large enotagh W see with the
naked eve and inveriebrate means they have no
tackbone, These animals bive on rocks. logs,
sediment, debris and aguatic plams during some
period in their e, Maeros include crustaveans
sw‘i as eraviish. molhusks such as clams and
spalts, aquatic worms and the immature forms
of aquatic insects such as stonefly and mayfiv
ayvraphis.

g

Muagros are great indieaiors of water guality
hecause. ..

. they dziufr in thelr sensitivity o gtress in
t% ateraay, Some are vory sensitive

l lutants i the water, Others are less

itive o pollution and can be fband in

sensiive
almosi any stream,

. they usually five in the samwe area ol g
stream for most of thelr lives. Sampling
macros is a gond indication of what the

waier gility has been for the past few
months, Hihe water quality is genernlly
poor or if a potlating event oceurred within
the past several months, it will be reflected
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in the macroinvertebrate population.

. they are essily collected in many stremms
and rivers and 4o pot reguire any expensive
cauipment.

Muacroinvertehrates are generally broken

up inte three categories: pelhution intolerant,

moderately poliution tolerant and pollution

wlerant. Depending upon the type and mumber
of macros found. the water guality can be rated
as exeellent. good. [air or poor. A stream with
excellent water guality should support a diversity
of invertehrates from all three pollution wlerance

ZIO0pE,

Advance Preparation

Cheelo with your sdministration sbout any special
rules or precautions for participants

on a creek-side fickd vip. Whenever possible,
schedule field tips away from the rainy season.
when flows may be flashy, If vou plan o
incorporate releasing vour trou! with this stream
assessment, make sure you have chosen o site
that s approved by Idaho™s Department of Fish
and Game. When choosing a study site, first visit
the site to determine 11t 35 safe for the studenis.
Check for walkiog conditions, powentially
dangerous wildlife, polsonous plants, ¢le. Site
should also be easily aceessible. Be aware of the
potential impact vour class may have walking
through ihe arep. Please avold sensidve areas ond
irv 1o And a seciion with paths already created

— PART ONE —
VISUAL ASSESSMENT

Materials

. Copies of Fisned Survey wirksheet for cach
student (pages 131-133)

. Clipboards to write on
. Theymometer {1 measure iir and water)
. Water quality kit (1o measure ph)

. Fiest Add kig

RIS Y |
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Procedure Cither parameters g I wher dissoh cd
axyeen. turhidiny, cobform, nilriies:

Warm Up nitrites.

E s;pi-'-‘siz} that students will be visualiv assessing 4, Define the stream waik boundaries: make

u streany to deternune i it s o susable habiat sure students undersiand thay siay ing within
for their trout. What do they think i mwans ihe boundanes proieets bath them and the
to visually mssess or surey wn ares” Visually wildiite.

assessing a stream invelves moeking o judgment &, Break up students imw groups. Depending
on the quz ity of the swoam by lauiunsz at cerlan on the grade fevel and time available. assien
characteristivs of it Hand ow the Thal Sova cach group o one charactenstic on the
warkshest and clipbosrds Wavailable, Review all werrksheet or have each group assess all of
the characteristios they will sssess, why they are the characieristics.

important and how the final score of the stream
will be found.

stresan,
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5, Adlow students tme o walk ground
within the boundaries and abserve the
charscteristics of the sream.

Review safety 1ssues concayning the inp to the
Hirap L'p
e seloriig ol Lt 3 :'g: Ty i "‘z x . )
Students should stay with twir assizned P Regroup and have evervone gfﬁwe theps
gruips ohservations and how they came up with
Students should wear oid sthlene shoes or their assessment seores. 1 :‘:ach fiedellly
hoots evalunted all the characteristics, fGind an

averagds 0o 35.{';&5%:‘1; im O B00T0 TG i?ﬁi.lé"!
characteristic, Determine the siream soore

Stusdents should not enter the stream without
supervision. [ they do enter the stream.

make sure that panticipants know never 1o together,

v deeper than thelr kpees, 2. Would they want o release thely rout here?

Students should not wach wildhie, 3. Dodey think this is an accurmie way of

Srudents should come prepared and AESTS ing a streant? What fodis mighs there
appropristely dressed for the weather Pe i assessing 2 stream this wity Y

The Activity - ,
& S — PART TWO —
Remind studenis that the wip is for scientific

purpases and they must think and act hke a BIOLOGICAL ASSESSMENT

soteniist would

I vou plan 1o release vour trout on this day, IN-CLASS OPTION: [t you cannot visit
begin acclimating i?zt irout o the waner a sream o collect macroutvertebrates. consider
emperatire {sze Releasing Your Trout” on g Leal Pack Study. Thas sllows vou o cauly
page 1314 oyl ¥§uA and bring macroinveriebrales back to the

classroom. Information can be found at bupe

Take the initial measizements ogether ii:‘a. cas.pu el essonPlany Waer LeaiPack.
{tempersiure. pli and any others vou see il
ftd as = class, '
- To measure temiperaure. fet a Marterials
thermometar sl i the water for about 5 . Waders
nuies . Wick nieits?
A ¥ 3
» To measure pH use a water quality test . Coples of Bidugicnd Surver worksheer
kit and follow the direaions included. fpage 134)

«  Experiment with other tests if possible!

Troager Frr the Claxvrorin:



. Copies of Mecrainverrebrate Identiftcarion
sheet {pa g 135 i

. sMaginiving glasses

. 4 - 3 ice cube trays

. Pipettes or plasiic spoons to handle macrus

s First And kit
Procedure
Warm t'p

Fxplain that students will be bivlogically
agsessing o stream to determing 1018 I a suitable
habdtat for their trout, How do you biologically
survey g stream? H%zs tvpe of survey igvolves

the oo iu.“ﬁs? of henthic macroinveriebrales
i v i The sirean.

- inseets and crastaecans that I

Break down and explain the meaning of the name
“Benthic macroinverichrate.” Besthic means
bottom-dwelling, macro means it con 1”%1: seon by
the nakied eve, and inverichraie means withouia
Backbone,

Beview why biologises ke o colledt these
prganisms as i wdivators of water guality.

i Macroinvertebrates differ in their sensitivity
10 stress in the saateraay, Some are very
sensitive o peilutams in the water

;-..ﬁ

Macroinvertebrates usually Bve inthe same
ares of a stream oy most of thelr ves

a‘;é reflect the history of the water quality
or a few months, 11 the water gualily
senerally poor, or i a pollating event
securred within the past seversd months it
will be reflecied in the macroinvertebraie
g#zxpazizmm,

s

3 Macroimveriebrales are an casy and

chenp way to determing the water gquality

- mmost anyone con do 1 and no expensive
equipment 15 i olved.

The Activity

fety concerns and roles (found m

WA Up),

1o

Drepending on the availability of waders and
kic é nets. elther small groups con go one
a gime to coliect smopples or groups can all
2o el o thelr gwn,

Cend

T

Lt

First vou will want o {irst demonstrate how

i colect the macrainveriehrates,
area {knee high
é airly fast

5 not 100 fast

i possible select o shiallow a
with gravel'cobble hottom o
current {make sure the cup
1o salely wade n

fo collect a sample with @ kick nat you will
noed one porson to bold the set while the
a‘?thz:i‘ sirs up the macros.

Have one person piace the net bottom firmly
against the syreambed in the middle of the
current, with the corrent Howing directly inte
the net. The person holding the net should
b standing dussnstream from the ney, Iacing
upstream.

The other participant then disturbs the area
direetly upstream ,iﬁi 1 froat of te nel. To
de this, pzah up rocks and gently vub them w
xi‘mh oif any maeroinvertchrates mmmx iy
e nel, Dnee a rock §s E med. put it aside
’2;*5{% continue the process covering an area of

ahownt one mater wide by one meter long,
Mext the stream bed in front of the net
must be kicked up. Dig vour feet inte the
ground there, strring up the gravel or other
’sﬁi%‘?ﬁ {rate.

nally. 13t the net up and out of the waler

carefis! 5o as nof to wash anvihing off,

While the net is being brought back 1o the
bank. replace the rochs where vou sampled.
Fill the oo cobe travs with water and beein
sorting through the macreinveriebrates
found i the net, Sor by w%us g e same
orpanisms together in the oay, Begin the
cesg of keptifving the wm s with the
help of the Macroinvertebrate Identification
sheet,

Mo

Onee the pet bas beon thoroughly combed
over, go through the uay and count how
many of each macroinvertebrate Dpe you
have found.

Record this information on the Bivloical
Survev worksheet

Allow others 1o repeat the proceduie in
different areas apgd secord resuits,

o I T O O T I A I T R T B R S R P R S B
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Wrap I'p

Feview the da found,
«  Dxd different groups got differem
mactoinvertehraie scores?

« Did students find & wide variety of
specwes found or were there onhy a fow
speeies tound??

+ Do vouihink, based on the
merinveriehrate seove, that Uns w {,wid
e a suitable place for a wout release?

Daes ihe score given i this survey ma;a:’i
e with that from the visual survey”

Doy they think this s an accuraie way of
assessmng a stream”! ‘*J\ hat faults might there
b in assessing o stream this wan? How
does if compare w the visual survey?

Assessment

Students wdentify the tvo characierisics
thut seored the lovest on the visusl survey,
Have students wrile a paragraph explaining
fow the two characienstios could be
froproved, clting 1w suggestions [or cach
characieristic,

Have studenis present dais rom the
biolegical survey in craph-fom.
showing the numbers for cach ovpe of
mizcroimvertebeste found. Supplement the
g raph with an e*{phzmims@ why the seam
ot the score 1t did ~ diversity in species
imd, pollution tolerance ol those species
ele

:a'i'l

f"u

Studens explain in a parsgraph why they

beleve the visual or blologieal survey is the

benter of the two survevs when assessing
stream health, D%c;z“* factors such as
accuracs. ease, safetv, costs, ol dme tiken
o complete the survey

Extension

Investgate other ways soientisis assess
stream and habital gualing,

Investpate how adaptations of the benthic
merednvertebrates atlow them to inhabit
different niches in an aguatic ecasyvsien.

Tivreet fr7 th Classron:
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dent Worksheet

Name!

Visual Survey

Date
Siream ©
Crutside Temperature Weather Today

Weather Yesterday

For all o1 the characteristics below. pick out the deseription that best marches vour stream. Yoo may
have to s f} sur judgment and estimate for some charseteristos. Next wo that deseripiion is a score
for the characieristic you are judsing, Chrele that seore and write it on the fast page under " Assessment
Seores”

< 130 S3INF in
Waser Tempevature {137 - 2400 5355 75F 7
A =IEF 3
f- 7.3 10
ol 35— 6.0 7
3.5 wr »7.3 3

Riparian Zone

The riparian zone is the area right pest 1o the siream that is covered with plants, including trees
and shirubs, The riparian zone is important {or several reasons. The plants stabilize the swream

banks, preventing erosion. The planis also shade the water, keeping the waler temperatures coolern.
Additionally, plants drop keaves into the stream, providing food 1or aquatc nsects. Mowed grass does

st uahify as a heslthy vipanan zone.

The riparian 20n¢ s two times a8 wide as the stream. i

The riparian zong r- as wide s the stream. 3

The rrparian zone is half as wide as the streant 3

The riparian zone is one third as wide as the siream. 3

The riparian zoue is less than one-third as wide as the stream. 1
Water clarity

Fraur in the Classroon i37



WRIe:

Water elarity celers to how elear water 1s. or how well you can see through it When water §s clear. it
means there are few xhirss_. mixed in with i, Turbidity s te oppostte of clarily and refers o how clouds
OF Irky éﬁ W m' . Most ofien water becomes cloudy from sedimens and soil whieh can hamm fish
ared other ayuatic ffe, Water ohizn looks wurbid ';f":f:‘ starm becavse of sodl cormied by e oo the
sirears. Clarity of the wiler 18 an easy fenture w assess, The deeper an object in the water can br seen.
the lower the amount of twrbidiny, 1 the water 15 less than 3 teet deep. du not assess this churacreristic,

Can see 3 ~ 6 feer deep into the water iy

Can see 13 - 3 feev deep into the watern 7

Can see onlv 4.3 - 1.5 feet deep into the waern 3

Cannot see decper than 0.5 et ]
Nutrients
High levels of nuirients i the w ater fespeci wlly phosphorus and mirogen) can cause oo "mch algae or
o0 many agusue plants 1o grow, The presence ;sf“ S0ME aguatic vegetation s nonral i streams. Algue

and planis provide habitat and food for all stream antimals, However, o much aguatc f'»-igcz;;zm:sﬁ is (01
geod for maest siream life, Too many plants can cause a decrease in dissobved on gon in the water, As
the amount of nuirients 10 the water Increases, the waiey becomes greemsh m color, Clear waier and a

ﬁ
3]

diverse aguatic plant commumity are wdeal for a bealthy stream,

Clear waters Hinle algae present: ow quantities of aquatic vegetation 1
Fairly elear or slightly greenish water along the stream: modernte amounis of algae on -
stream subsirate ’

Greenish water along the stream: overabundance of fush green macrophyies: abundas .

algal growih

Pea green. gray or brown waler %mﬂ li‘f«, entire reachs dense stands of aguatic vegeaton |

clog streamy; thick alyne mat in sire

Barriers to fish movement

Barriers that block the ma“mmf:m of fish or other aguaiic organisms must be considered in the overall
sireain assessment. 1 the barriers are high enough. they can prevent the mon ement and migraiion of
fish or deny zeeess w ;mps:snsz feeding grounds. Some barriers are natural Cwaterfalls or boulder dams)
while some are deve 0;’%.{% by humans, Mote the presence of harriers, their size and whether there are
wavs the Bsh can get around the barrier. such as a fish ladder
N barriers to movement i1
Seasonal low water fevels will prevent movement 7
Dams. cubvers, or other diversions {less than one foot high) are within the reach 3
Dams. culveris or other diversions {greater than one foot high) are within the reach i

In stream fish habitat
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Name:

Thiz measures the availability of habitat for fish. The health of a fish community is dependent on the
variety and amount of hahitat and eover. How many of the following cover iypes are present in this site?

Cover types:

v Lopsiarge woody debiis - faflen rees or
parts of wees that provide hiding places for
fish

. Drzep pools - areas with a smouoth,
andisturbed surfzce and generally slow
current

v Orverhanoing vegenation - trees, shrubs, or

other vegetation that hangs over the streant,
providing shade and cover

- Bouldersicabbles - boalders are rounded
stones more than 10 inches in diameter or
large slabs more than 10 inches in length:
cabbdes are stones betvween 2.3 and 19
inches in diamerer

* Lindercut banks ~ eroded areas extending
. horizonially beoeath the surface of the bank
forming underwater pockets for the fishi w
hide n
. Thick roois - dense roois or rootiets
{generatly from trees) at or benewh the
waler surface

. Dense aquatic vegeation beds — beds of
sguatic vegetaton thick enough to provide
fish cover

» Riffies - areas charscterized by braken
water surface

. Backwater pools - areas cut off lrom
the main channel {or connected as a side
chanpely with no flow evcept in pericds of
Trigh water

»7 gover types available 1 . : Fair
& - 7 cover types available 3 Good
4 - 3 eaner iypes available 3 Excellent
. T~ 3 cover types available 3
Mone ~ 1 cover type available I
e AR SO SEOTRG T
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Name:

Biological Survey

necromvertebrates you have und wiile samphng. Jse ths
entification sheet for help entifying. Only macroinvensbrates Hsted helow are counted
Wria the Iote! number of migihvidiueis (esiimale if there gre i
rihe apymber column. Count the number of boxes o

=ranty and mack e (otel sl ihe bollom o

Bark g check next to the name ofany n

Macroinvansbrate Id
lowards the maoramnvenienrsis soors
mehvidusis! found in a’*f**w a"fcm ypE unile
gzch orgenism type (nioierant, moderately Wierant, and o

erring the index wi =g ;er sabh

(B H codumn and tolal the three indeyx vaiyes to find e maoonvenebraie scoe
. : Moderately Tolerant Pollution Tolerant
Pollution intolerant Organisms i \
9 Crganisms Organisms
Kame Present Number | Name Present | Number | Name Present | Mumber
fcheck) {check} foheck)
., Dragonih Kigoe
tanefly larvas LrEgunTy Ty
symbh IBvag
Demasify Y
Wayily larvae Damseiily ?’5 Ky
rymnh farvge
Adrerily et
Caddisily larves o &_ / b g .
farvas snails
Zobsonily Crana fly
. Legches
{Hellgramimite}) Emivas
Watar panny Seuds Anuatic
iarvas WOITRS
Riffiz beelle WMosouls
- Sowbugs X
Fln iy - N ae
, Oithar
Gutted snails Crayhsh N
shais
Clam or
mriussat
fuE ugs
P of boves chacked Mo of boves cheored Mo of boeeyg cheokad
#3E= iy vialug EE= ndex valuys ®wi= indax valys
Column 1 index value + column 2 index vaiue + column 3 index value =
macroinvertebraie score
Macioinvernchrae soofe s | »
Exceliont= =22
Good = 17 - 22
= by~ 4
Fopr = <39
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Macroinvertebrate
Identification

POLLUTION INTOLERANT SPECIES

1. Smnens mypiphs 5--33 mme 6 logs mnleanse wo
har-lihe s, no zidls o abdowmen

I Caddislly Ismva: 2—3 mm: often ound o
“homses made of pebhlee, woed, sticks, toaves,
sand or shedls o leger 2 E‘z ahs gt buck end: may
have BuiTy zill rufls on fower halfl move with

sharactenistie wigpling—back and forth then up and
down

t

Water Periny: 3— 3 mm: at, saveer-sheped body:
Breewn. black or s colored

4. Narfly syvmph: 33 mm {. éi.,ﬁ;,‘% wsuaily 3 hair
hke tails {3ome spenios fave 2 "cn;%v*% gitis Hag
stdes of abdomen

Riffle Beetle (adult) - &mm, ‘Rff%lé'
appearance: ordened. sili b, “sdx, Imek in colon ol
Tody covered Wwith ting haws

th

. Gilled Suail 278 mem: with pomt beld up,
apeming is on vour rishe aud faces vou shell opening
covered by thin plte fopereuhum

. Dobsondly (Hellgramitedr 10— % mm: 6 feps, 7—8
paivs of lateral filaments o shdomen with g}sgn& gzii
wifts along underside: farme pincling jaws: 7 wils
aned ¥ pairs of hooks at back end

MODERATELY TOLERANT SPECIES

10 s e s1alisr 115‘1 aniannas:
2 farge i s s, vellow green, white, pink, ar dark
hrosva s color

9, Sowhug: 530 mm; gray shlong iw»a.;} fer than
i35 highe more than b legs: long aniennas

10, Seads 3 20w shrinpe- ke, white (0 clenr so pink
w eobor: disting black eves: swimt on side

1L Alderfly Tarvar 20--30 mua: fooks ke small
hellprammile but hes 1 long, thin, branched il ot
puck end {no hooks i no ol ity andemneath

12, Fishily lorva: 1680 s looks Hhe smudl
Bethgrammite but often & fighiter reddish-wn color
and B gif ofls andemmeath

1 DamseHly barvar 1530 mm: 6 legs: no pills
sides of abdomen, 5 paddle-shaped

i
wils; large oug
14, Cranefly larvar 10— 100 mp plump, cilerpilise
Hike Doyt no true legs: milky, Heht browa, or
sreznish in color: finger-like appendages that extend
from back end
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3. True Bugs: I 65 gun: head and oyes often well

3

wloped: 3 parrs of te Rt miay bz uéasz skar whIgs.
wiien 3t rest, ave held close over the hack and overlap

Hachswunnier
b, Qo wamer bug

oL Woger arrider

e

Vater
o Water scorpion 12 apsgios)
i, Dragoofly larve: 20— 30 svme daree gves, & legs:

wrde, odal shdomen: o

i7. Chanes: v sheibs onathed by 3 hinge

POLLUTION TOLERANT SPECIES

I8, Aquatic Worm 1" mm g done, then bods s can be
v tipdc red, i black, or bronen oy ool

19, Midge Oy Iarvar 2—20 mm E’*}fd*‘ﬁi‘j dark head
capsule; worm-tike, sepmuonied body, 2 tiny legs on
cach side

. Biackfly larva: 3— 12 moy bos Uing pin-shaped
bewdy; cingd ;}”:; dhectly under head: Black head

1. Legeh: 5 éfH;m.b. ot body wsualh
much wider than aguatc worms: suction pad on ond

22 Lunged spail and pond snadl: 2—70 o with
potng held up and shell opening facing vou, opening
{s on vour B o plate-Bhe fovering over shell
GPETHRG

prt
o
et
T

b
o
e
et
i

3. Other snulls: no opereulun shetl cotls o
24, Mosquito farva: 812 mm well deveioped heads
mer fess tube-lihe siphon a1 end of shoomen; will

" ; S T
By o s urtane of e waiet

%
=

FISH

You may find the followmg fish while sampling. They
do ned count towards the survey bt are fun 0 xtimmx,’

15, Seulpin
26, Dace
27, Shiner

Tod
e

8 henile trout

Maoromverteheaie dlustrations provided by Universpy of
Wisrenuin - Futension and the Wisconsin Depariment of Natoral
Revoarcés

h
s

= Facky adfustratis o dusgpl Bavells
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