m Environmental
Protection

Exploring Macroinvertebrates

Description:

Students will sample macroinvertebrates using a
macroinvertebrate bingo card. With this tool,
they will identify macroinvertebrates (macros)
and learn their roles as indicator species.

Objectives:

e Identify a variety of macroinvertebrates

e Understand the role macroinvertebrates play
in determining the health of an ecosystem

e Connect the importance of
macroinvertebrates to trout

Vocabulary:

Aguatic benthic macroinvertebrate, biotic index,
indicator species, pollution tolerance, taxonomy
(e.g. order, family, genus, species), water quality

Materials:

e Macro Bingo card

e Dry erase marker or other writing utensil

e Dichotomous key (identification guide) or
other identification tool of choice

e Living or preserved macroinvertebrate
specimens OR photos of macroinvertebrates
that align with bingo card

Background Information:

Aquatic benthic macroinvertebrates, or macros,
are animals without backbones, such as insects,
worms, clams, and snails that live in creeks, lakes,
rivers and ponds. Macroinvertebrates are visible
without magnifying glasses.

Macroinvertebrates are critical to the health and
biodiversity of an ecosystem. They are an
important food source for various organisms,
including trout. Macroinvertebrates have specific
environmental conditions that they require to
live; some are more sensitive to poor
environmental conditions than others. They are
also an indicator species, meaning that we can
understand the health of the environment by
analyzing which macros are located within it.
Macros such as leeches, midges, and many
worms can tolerate poor water quality. However,
macros such as mayflies, stoneflies, and
caddisflies can only survive in pristine, clean, cool
water. Examining the types of macros present in
a creek, lake, river, pond, etc. provides us with an
accessible way to test for water quality. Scientists
at DEP calculate biotic indices for water bodies
based on the types of macroinvertebrates found
in samples. Because trout also require cold, clean,
and clear water for their survival, monitoring the
variety of macroinvertebrates present can help us
determine if the stream is healthy for our trout.
In this way, both trout and macroinvertebrates
are indicator species that can teach us about the
health of a water body.

Method:

e Introduce students to macros.

o Do you know what a benthic
macroinvertebrate is? What clues in the
word can help you figure it out? (Benthic
means bottom dwelling, macro means
large, the prefix “in” means without,
vertebrates are animals with backbones)

o Macroinvertebrates are insects without
backbones, such as insects, wormes,



clams, snails that live in creeks, lakes,
rivers and ponds.

Ask students what role they think

macroinvertebrates play in their ecosystems,

including how they’re relevant to trout.

o They are an important food source for
many organisms, including trout.

o They are good indicators of water quality.
Some macros are pollution tolerant, and
some are sensitive to pollutants (e.g.
nitrates, chlorine, and metals)

Provide students with the macroinvertebrate

identification guide and ask if they are

familiar with any of these macros?

Inform students they will be looking at

macroinvertebrates today. Using the

identification guide, they will identify the
macros and mark them on their macro bingo
card. Students can work in groups.

As students complete the bingo card ask

them to discuss within their groups why

macros are important to learn about.

If observing live macros

Use an ice cube tray or small containers to
isolate the macros for easier observation.

Use a magnifying lens to observe the macros
in more depth.

Carefully examine the macros and identify
them with the dichotomous key. As you do
that, mark down the macros you’ve found on
your bingo card.

Encourage students to be gentle with the live
animals while they are examining them!

If observing preserved macro specimens or
illustrations/photos of macros

Using the preserved macros or photos, create
three simulations of streams with different
types of water quality (good, moderate, and
poor). For example, you can use a leech and a
flatworm to represent a stream with poor
water quality.

Students can take 5-8 minutes at each of the
three stations to examine each set of macros
and each water quality scenario. Have
students hypothesize the water quality of
their stream as they work to identify macros.
Mark down the macros you correctly identify
using your Macro Bingo card.

Whoever first completes a row wins! A second
winner can also be the student who first
completes the entire board.

Encourage students to be gentle with the vials
when examining the macros!

Discussion:

Which species of macros did you find?

From the macros you observed, what can you
say about the water quality?

Do you think your trout will do well in the
ecosystem these macros were found in? Why
or why not?

What type of macros would you expect to
find alongside trout?

Extension:

Use Learning to See, Seeing to Learn to
practice identifying aquatic benthic
macroinvertebrates.

Explore Catskill Angling Collection to learn
more about the lifecycles of mayflies,
caddisflies, and stoneflies.

Play DEP’s Go Macroinvertebrate! game with
your students to learn more about
macroinvertebrates and their role as

indicators of water quality.

Watch Leaf Pack Network’s Aquatic
Macroinvertebrates in Motion Videos to help
students understand how
macroinvertebrates navigate in their
environments.

NYC Department of Environmental Protection

educationoffice@dep.nyc.gov

For more information visit www.nyc.gov/dep



https://www.macroinvertebrates.org/quiz
http://catskillanglingcollection.org/hatchchart.html
https://leafpacknetwork.org/news/aquatic-macroinvertebrates-in-motion-videos/
https://leafpacknetwork.org/news/aquatic-macroinvertebrates-in-motion-videos/
mailto:educationoffice@dep.nyc.gov
http://www.nyc.gov/dep

BAJET uewjleog
3pIN WJIOMN 2eds 234 191 N

SMIA 4218\ Aljaues)  2oeds aau4 pPNIS

Ajuosqog Apauols 9oeds aau4  Aysipped

O d4 J V

wiin SDAN]
WOOYSSYTI £1N0Yl

9ALISUIS
uoyn|jod

Yo 10N

swsiuediQ
AALISUS

ysyhAesd Aj@iesapony

swsiuediQ

AlyAen 9ALISUDS

A



‘|ouoiziodo.d

2o uoueanga 5,430 4 10 v
‘varaouLiofun 2iou Jog “A3Y paped-1ojed b Uy s3] . BAIRT Jou aip suoppaasni .Ha SBZIS yu
253 Lo 1830 01 430 AN K0 pay/poN eAJE] Apauolg ’ : ¢

BAJRT BAJET
peos ENEELEIN
sy ot o v ente1 fjasuieq eae] A)yfey m__,ommmvmkn__ eAler] A fjyuosqog  ease fjuoBeiq
vsodnd podiou mogoga f (e am, b K)38ply Al >s>._m.._
U3 panpaucas 3q foy T ‘SgaN i / £ 1§5ippe)
'a) aamoy aspasay Aq padojaap Ky o e A Em_—u_usu ¥ ._.m___n:w“nu BAJRT
o pr e gy Jo Jaudag = 3 ) = Kuuag Jarepm Pljeifq 31339 Ay
-uisueasiy Jo Aisiaup ag E_E.__%:o -
5 e )
(ejeuey, SDuUaIUD 5103 3y()-ysniq fpog ayiym uawopqo padpys-, ),
uoidiodg s)té Auaynaf uawopqo uo uawopqo suod ynow aén)  uawopqo uo ME Yfuspuo  apisuo sauids, apisuo sauids, oM .%B uoy asnoy 802 jo abupio yanow pasuly B uo skajoud  Kjjonsn ‘sbaj x;
hm.uu..s ‘s8a) abin] ‘s, Buo)  wosyyé , 'symy, Buoy ‘ayn/ns wou séupy sjié 1oy o), ‘Suod yanow &E EE 10 u3asa ‘poay yop Y2138 Ul S3A) U0)S Ul San)] ‘upj ‘uaasf fpoqakim)  -dmuomdns  pupsba)Xis  “ayluayina) ‘UmMoq
__ | _ | | | | | I | | | | | | _ | | | |
; __m_.E..._ s3] WSIRLy Em:. Joaug WL, wﬁ__o,;ao ON
EIREEL:]
. 8ng sopuis Japeal] . apaag .m 135UBARIS
_ﬁm_s el M ysey apoaq leley,  SBNANA,  SRedgaumg 193BM
Jawwimsydeg uymely) snoasepald
_._uEumom hmumg { 2]199¢ Py podos| _._nﬁfu
%., Jo Bngmos
o a1enby
SBUIM, ON podiydwy
a)-§us $83) Juo.f Suidsps8 §0]q 0g aliym g salpuj aaJy) 0] dn &_Ea o sany) 200fIns pajjods J310m 200{uns alWij auwos Suyousan)o séa) puty wojjoq uo Japidsg 10 pnag
‘Buo) ‘aqn) Suiygoaiq fuo)  ‘dn-apis-JyBL swims  YoDq UO SWiMS ‘s6a) Juo.f uidsnis ‘yiop UDsaAl ‘um) yEnoIy) SMDJ),  UOSWIMS 10 aA0w s3] y0g BuiAow swims S)MD. ‘| Dws m:EnE W
| | | | | ] | | | | | | : -
I 191em
sBuip fayiea PRy SBuIp, ‘axI-apzag Y]
[ |
[ J3om Jodoy  pasojod Ayydug wo30q 3PIS U0 SWIMS
SBUIM uo sunJ uayfo ‘fupy o syjom ‘)-duiys ayi)-Jajsqo)
| | |
T |
euydeq 0 podadon $627 40 slled 23] ska7 40 siieg anoJ s837 401
e3)J1o0eM  dwuyswe))  osdopky L | |
ﬂ« pue paag - .
\ah@ BAJET
aw Al . 55
SDUUAJUD Buisn padoys BAIET R4 aueny J0S0BW
‘WolDumsus  puno -aydosjsody . . K4 auen) th._ ea A pajie) 3oy
1 . . wiop BAJET . i ]48510H  adiug Jajepm
uop eueueld  xajgn] 2] R39218  edng aspuy X 5
. . IieYasioy 3 d. : wey)
WLIoMpE3IY ] . wiop ( i X JreusaButy .
10 mE«mEmz NSE ofslig wu ) L] jossny loid 18U DAl ug
P«@ J sao0/ans pioy A0 SP0UE M $3]IDIUSY poay Jjows aqn lajemysaly . Iteus p2IIID {anog
f“ .% = oo pojg  poay, Big  AasBloanym  yumRals ‘akimp I, ‘yoows Suyoalq Suo) . |leus g1
SJ51M) U0y PaYUaLB3S 0U pajuawdas | | | | | |
adpys 5, Ui SWIMs 10 U3asé ‘pal sIayans ou Buo) g ‘Wojoq %2 pajuawsas  Apoq ‘sjanujuod pun _ 19dwn
‘Byl)-JIoy ouws  ‘poay USIp  SapsLG s Apoq  ‘umosq 0 D) ojp “%_ﬁ “UMOJq Usippas spuDdXa ‘siayng ;
| | | | | | S)ie],, 40 S3ysnig
21025010 mv__._.E_ci Pa10j03-}J0p UM0J] J0 UD) 81 vo Suwado 1) uo Suado
| | Gaq U2 ol gy s Jou0> pajio> ‘paids ‘|oids
(4E1y=01 ‘mo)=0) xapu) 2i0ig Joyuasiiy a3 Jjo pasoq 21005, wmw.__ OZ ._ _ _ _ T _ _
uopwLIofuy ysnou3 JoN Jo YIN [ _ 11845 a1qnoq JI3yg BuIS
L |
(01-16"2) 1004 Aiap pup iood :Jjf . _ |
$)13YS ON STIRYS

(05°£-16°5) 4ip4 ‘poo :jj

(°5-0) poog A1ap “Juajjanxyg :f
: paainbay 1aAa7 AJjorig) 1310M A3y

L |
JOALY 3U) UL 3J17 2)eJqalJaAuloley 0) Ad)



