MOYBAPHU UOEHTUTET - SWAMP IDENTITY ,ﬂfa”c’},?;fﬁg 1:

KyTn nokeam - Yellow water lily
https:/plantslive.in/product/buy-nuphar-japonica-spatterdock-plant-online-india/

Benun nokeam - White water lily
https://www.velikoblato.rs/beli-lokvanj/
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Poro3 - Great reedmace
http://diccionariofacil.org/diccionario/E/espada-a-1.html



MOYBAPHU UOEHTUTET - SWAMP IDENTITY ﬂf:ﬁ;gﬁt' 1:

Tpcka - Reed
https://natura-slavonica.hr/hr/galerije.html

R

MepyHuka - German beaed iris
https://zdravopedia.sk/prirodna-lekaren/bylinky/kosatec-nemecky

Bpb6a - White willow
https://meioambiente.culturamix.com/natureza/salix-alba-dosagem



MOYBAPHU UOEHTUTET - SWAMP IDENTITY ,ﬂ?:;,?;gfg 1:

Tonona - White poplar

https://www.cirrusimage.com/tree_white_poplar/

JoBa - European black alder
https://allegro.pl/oferta/p9-olcha-olsza-czarna-alnus-glutinosa-15-30-cm-10122852131

MaxoBuHa - Moss
https://www.wikiwand.com/sh/Mahovina
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OwTpuua - True sedges
https://fourthcornernurseries.com/plant/carex-obnupta/
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BopeHa nanpar - Floating fern
https://tracuuduoclieu.vn/salvinia-natans-l-all.html

barpem - Black locust
https://bagrem-sadnice.com/jesenja-sadnja-sadnice-bagrema/



MOYBAPHU UOEHTUTET - SWAMP IDENTITY ,ﬂfa”c’;,?;(ffg 1:

Bapcka kopraua - Pond turtle
https://www.vijesti.me/svijet/balkan/293106/srbija-zaplijenjeno-1-300-barskih-kornjaca

Pak - European crayfish
https:/www.youtube.com/watch?time_continue=2&v=RkjW9t48zS0&feature=emb_logo



MOYBAPHU UOEHTUTET - SWAMP IDENTITY ,ﬂ?:;,?;gfg 1:

[ywTep - Lizard
https://www.shdmr.org/i risrbije/zivorodni-guster/
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Pnbapuua - Dice Snake
https://www.flickr.com/photos/100954775@N03/9643904749

benoywka - GrasSnake
https://www.flickr.com/photos/100954775@N03/9643904749



MOYBAPHU UOEHTUTET - SWAMP IDENTITY ,ﬂfa”c’;,?;(ffg 1:

CoumBunua - Comon duckweed
https://www.wikiwand.com/sr/DOATDOBED187D0B8D0B2D0B8D186D0B0
(i
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Bena vansba - Great white egret
https:/rspadm.ru/bs/samorazvitie/chto-est-caplya-vse-o-caplyah-foto-opisanie-interesnye-fakty...

CunBa yvansba - Grey heron
https://bs.petmypet.ru/4147-gray-heron-gray-heron-lifestyle-and-habitat.html
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Popa - White stork
https: //sh Wlklpedla org/W|k|/ Datoteka:White_Stork (Clconla C|con|a) Jjpg

KopmopaH - Great cormorant
http: //thenotebookof bIogspot com/2009/09/cormorants and-evolution-of-birds.html
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Jlabyp - Mute swan
https://rs.nTinfo.com/region/a141208-turista-ubio-labuda-na-ohridu/
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Bunun komu - Dragonfly
https://kodex.me/clanak/135468/vilini-konjici-detektori-crnogorskog-ekosistema
- .

Komapauy - Mosquito
https://as.com/deporteyvida/2019/01/28/portada/1548674379_377911.html

My - Snail
https://www.anasacjardin.cl/plaga-y-roedor/caracoles-y-babosas-2/
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LWapaH - European carp
https://ribedunava.wordpress.com/2016/05/13/

LTyka - Northern pike
https:/www.pinterest.com/pin/436075176423663035/
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ImuBa Wymcko nune - Mushroom Chicken of the woods
https://gdnovisad.weebly.com/aktivnosti/gljivarenje-sumsko-pile

Cmyh - Zander
https://cutewallpaper.org/21/walleye-wallpaper/view-page-21.html

LLIkorbKa - Thick shelled river mussel
https://www.trojhacek.cz/l/skeble-rybnicna/



UHCTPYKTUBHU JIUCTUR Mpurnor 6p. 2.

3. AHAJIMU3UPAJMO BOAY

NHCTpyKTBHM NCTWh 3a cnuTuBare Gpr3NUKKX CBOjCTaBa y30paka Boje.

MpBO NOCMaTpajTe NPO3NPHOCT Y30paKa U peaHu 6poj KapakTepuCTKe yHoCuTe y Tabeny ko
oapeheHor y3opkKa. HakoH Tora pegom ncnutyjte octana cBojctea (60ja, MMPKUC, NOBPLUNHA BOAE) U
Mo NCTOM MPUHLMINY YHOCUTE BPEAHOCTM Y30paKa. 3aT!UM CyMmnpajTe BPeAHOCTM 13 KOMTOHA 3a CBaKM
y30paK 1 y nereHgm ynopeaute aobujeHe pesyntate ca pedepeHTMM BpefHOCTMMA (UncTa BoAa,
JenMnYHo 3araheHa v 3araheHa Boga).

YNUTHUK 3A MOCMATPAKE BOAIE

| TMpo3upHocrT:
1. uncTta/nposnpHa
2. cpephe Npo3npHa
3. Beoma MyTHa
Il Bboja:
4. 6e360jHa
5. nnaBo3eneHa
6. TaMHOCMBA WM XKYTOMpPKa
11 Mupwuc:
7. 6e3 mupuca
8. Ha My/b unn BogeHy Beretauujy/anre
9. Ha Tpynex unun KaHanusaumnjy
IV MoepwwnHa BOAe:
10. cnobogHa
11. Ha noBpwKHM nMa nwha, NHceKaTa U NapBau
12. Ha noBpwrHKM Boge nnvBa cMehe, MET ambanaa, MacHe MpJsbe Un NneHa.

Mutara/Pe3yntatu Y3opak 1 Y3opak 2 Y3o0pakK 3 JIETEHOA

¥=22 - He3araheHa/uucra

1] 3=26 - genuMunyHo 3araheHa

v ¥=30 - 3araheHa

YKYIMHO:




INSTRUCTION SHEET Attachment 2.

3. LET'S ANALYZE WATER

Instruction sheet for testing the physical properties of water samples.

First observe the transparency of the samples and enter the ordinal number of the characteristic
in the table for a particular sample. Then test the other properties (color, odor, water surface) one by
one and enter the values of the samples according to the same principle. Then summarize the values
from the columns for each sample and in the legend compare the obtained results with the reference
values (pure water, partially polluted and polluted water).

WATER OBSERVATION QUESTIONNAIRE

| Transparency:
1. clean/ transparent
2. medium transparent
3. very cloudy
Il Color:
4. colorless
5. blue-green
6. dark gray or yellowish brown
Il Fragrance:
7. odorless
8. on sludge or aquatic vegetation / algae
9. onrotorsewage
IV Water surface:
10. free
11. there are leaves, insects or larvae on the surface
12. Garbage, PET packaging, greasy stains or foam float on the surface of the water.

Questions/Results Sample 1 Sample 2 Sample 3 LEGEND

¥=22 - unpolluted/clean

1] ¥=26 - partially polluted

v ¥=30 - polluted

IN TOTAL:




SCHEDA DI ISTRUZIONI Attaccamento 2.

3. ANALIZZIAMO L'ACQUA

Scheda istruzioni per verificare le proprieta fisiche dei campioni di acqua.

Per prima cosa, osserva la trasparenza dei campioni e inserisci il numero ordinale della
caratteristica nella tabella per uno specifico campione. Poi, verifica le altre proprieta (colore, odore,
superficie dell'acqua) una per volta e inserisci i valori dei campioni secondo lo stesso principio. Infine
sintetizza i valori delle colonne di ogni campione e nella legenda confronta i risultati ottenuti con i
valori di riferimento (acqua pulita, parzialmente inquinata e acqua inquinata).

QUESTIONARIO OSSERVAZIONE DELLACQUA

I Trasparenza:
1. pulita/trasparente
2. poco transparente
3. molto torbida
Il Colore
4. incolore
5. blu-verde
6. grigio scuro o marrone giallastro
lll Sensazione olfattiva:
7. inodore
8. presenza difango o vegetazione acquifera / alghe
9. marcio o acque reflue
IV Superficie dell’acqua:
10. libera
11. presenza di foglie, insetti, larve in superficie
12. spazzatura, confezioni PET, macchie oleose o schiuma flottante sulla superficie dell'acqua

Domande/risultati Campione 1 Campione 2 Campione 3 LEGENDA

¥=22 - non inquinata/pulita

1] ¥=26 - parzialmente inquinata

v 2=30 - inquinata

IN TOTAL:




FISA DE INSTRUCTIUNI Atasament 2.

3. SA ANALIZAM APA

Fisa de instructiuni pentru testarea proprietatilor fizice ale probelor de apa.

Mai intai, observati transparenta probelor si introduceti numarul ordinal al caracteristicii in
tabel pentru o anumita proba. Testati apoi celelalte proprietati (culoare, miros, suprafata apei) una cate
una si introduceti valorile probelor dupa acelasi principiu. Apoi rezumati valorile din coloane pentru
fiecare proba si in legenda comparati rezultatele obtinute cu valorile de referinta (apa pura, apa partial
poluata si apa poluata).

CHESTIONAR DE OBSERVARE A APEI

I Transparenta:
1. curat/ transparent
2. mediu transparent
3. foarte innorat
Il Culoare:
4. incolor
5. albastru-verde
6. griinchis sau maro galbui
Il Parfum:
7. inodor
8. pe namol sau vegetatie acvatica / alge
9. pe putregai sau canalizare
IV Suprafata apei:
10. liber
11. la suprafata sunt frunze, insecte sau larve
12. Pe suprafata apei plutesc gunoi, ambalaje PET, pete grase sau spuma.

Intrebari/Rezultate Esantion 1 Esantion 2 Esantion 3 LEGENDA

¥=22 - nepoluat/curat

1] =26 - partial poluat

v ¥=30 - poluat

IN TOTAL:
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UHCTPYKTUBHU JIUCTUR Mpurnor 6p. 3.

BUONHOUKATOPU

NHCKTPYKTUBHM NUCTWN 3a Y30pKOBak€e akBaTMUHNX MAaKpOUHBepTeOpaTa.

1. Ucnnpamwe y3opkKa

MNycTuTe BOAY 13 CnaBuHe.

Y cuto npebauuTe y3opak 13 nnactnyHe 6oue.

Myctute cnabuju mnas Boae M3Hag C1MTa ca y30pKOM Kako bucTe ncnpanu y3opak.

Cagp»aj n3 cuta npebauunte y Behy nnactuyHy nocygy.

JonyHnTe NnacTMyHy Nocyay ca y30pKoMm ca Mano Bofge.

He npetepyjTe ca BOAOM, yBEK MOXeTe oAaTH joll YKONMKo 3aTpeba.

[eo cappikaja U3 nnacTuyHe nocyae npecnuTe y NAacTUYHy Kaguuy 3a Tpebrbeme.

BoawnTe pauyHa fa HMWTa He OCTaHe y NAacTUYHOj NOCYAN Ca Y30PKOM.

[leo y3opKa Koju cTe nperneganv Hemojte 6auatu, Beh ra npebaumTe Ha3ag y nnacTnyHy 6ouy.

2. UspBajabe opraHnsama us y3opka

Pagu nakwer paga nocmarpajTe jeaHo Mo jefHo Nnosbe y Kaauum 3a Tpebrberbe.

CBaKum opraHun3am Naxk/bUBO NMHLETOM npebaLlyjTe 3a NoYeTaKk y neTpujeBy Nocyay y Kojy cTe
NPEeTXOAHO JoAANV Maslo Boge.

Kako 6u 3apaTak o6aBbanu bpxe 1 edurKacHuje, ABa yUYeHrKa 13 rpyne Mory Aa u3agajajy
opraHM3mMe 13 y30pKa, AOK Apyra ABa Mory fa npeby Ha cnepehm Kopak, OOHOCHO -
NAEHTUPUKALMjY N COPTUPAHbE.

Y3opak npehrTe HEKONMKO MyTa, OAHOCHO CBE [OK He OyaeTe CUrypHWU Aa CTe 13 Kaguue
N3BafWNV CBE OpraHu3me.

Nobpo npernepajte kameHunhe, 6UBbHU MaTepUjan U OTBOPE MYyXKEBa, jep Ce Ty YeCcTo Mory
Hahu cnTHWjU opraHn3mu. Hajoorbe je fa ux ncnepete cnabym Mna3omM Bofe M3Hag nocyae ca
Y30PKOM.

3 Wpentnédukaumja n coptupare opraHnsama

JepaH no jegaH opraHusam nocmatpajte nog nynom. LLta youasare?

KopucTuTe CIMKOBHM Kibyd 1 NOKYLWIAjTe Aa ogpeauTe Kojoj rpynm opraHvu3am npunaga.
O6paTtuTe NaXkkby Ha HEKE YOUsbrBeE KapaKTEPUCTMKE Kao LUTO CY MOMIOXKaj M TUM LWKPra, aHTeHe,
HacTaBUW Ha 3aAbem aeny Tena, 06nuk rnase, obnuk Tena.

OpraHu3me copTupajTe no rpynama.

Ha pagHu nuct 6enexunTe cBe rpyne opraHvi3ama Koje Ce jaB/bajy y BalleM y30pPKY.

Kapa cTe 3aBpwmnu ca npakTnyHMm pagom npehute Ha kopuwhere MHAEKCa TONEPaHTHOCTN.

4, 3aBpLlIHN feo

Y Tabenu npoHahuTe Bally BPeAHOCT 1 3abenexunTe KBaNMTET BOAE Ha OCHOBY y30pKa Koje cTe
obpahusanu. PesynTtate caonwtuTe rpynu.

Pacnpemute 1 ouMCTUTE Balla pajHa MecCTa, yracuTte nyny U 3anaKyjTe y30pKe Tako LUTO
heTe nx ybaumTn y ctakneHy 6ounLy 3ajegHo ca nanvpuhem Ha Kome Cy 3anmcaHn nogaum o
nokanuTeTy (Ha3uB JIOKanTeTa 1 JaTyM Y30pKOBatba). bounuy gonyHute ankoxosnom.
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INSTRUCTION SHEET Attachment 3.

BIOINDICATORS

Instruction sheet for sampling aquatic macroinvertebrates

1. Sample rinsing

Drain tap water.

Transfer the sample from the plastic bottle to the sieve.

Run a weaker stream of water over the sample sieve to wash the sample.

Transfer the contents of the sieve to a larger plastic container.

Fill a sample plastic container with a little water.

Do not overdo it with water, you can always add more if needed.

Pour some of the contents of the plastic container into the plastic rubbing tub.

Make sure nothing is left in the plastic sample container.

Do not throw away the part of the sample you have examined, but transfer it back to the plastic
bottle.

2. Isolation of organisms from the sample

For easy operation, observe the fields one by one in the rubbing tray.

Carefully transfer each organism with tweezers to a petri dish to which you have previously
added a little water.

In order to perform the task faster and more efficiently, two students from the group can
isolate organisms from the sample, and two can immediately move them to the next step -
identification and sorting. After three fields in the tub, switch roles.

Cross the sample several times, or until you are sure that you have removed all organisms from
the tub.

Examine pebbles, plant material and snail holes carefully, as smaller organisms can often be
found there. It is best to rinse them with a gentle stream of water over the sample dish.

3 Identification and sorting of organisms

Observe the organism one by one under a magnifying glass. What do you notice?

Use an image key and try to determine which group the organism belongs to.

Pay attention to some noticeable features such as the position and type of gills, antennae,
extensions on the back of the body, head shape, body shape.

Sort organisms by groups.

Record all groups of organisms that appear in your sample on the worksheet.

When you have finished your practical work, switch to using the tolerance index (2nd instruction
sheet).

4. Final part

Find your value in the table and record the water quality based on the sample you treated.
Communicate the results to the group.

Unpack and clean your workplaces, turn off the magnifying glass and pack the samples by
placing them in a glass bottle along with a piece of paper with the location information (location
name and sampling date). Fill the bottle with alcohol.
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SCHEDA DI ISTRUZIONI Attaccamento 3.

BIOINDICATORI

Scheda di istruzioni per il campionamento di macroinvertebrati acquatici.

1. Risciacquo del campione

Scaricare I'acqua del rubinetto.

Trasferire il campione dalla bottiglia di plastica al setaccio.

Far scorrere un flusso d’acqua piu debole sul setaccio del campione per lavare il campione.
Trasferisci il contenuto del setaccio in un contenitore di plastica piu grande.

Riempi un contenitore di plastica campione con un po’ d'acqua.

Non esagerare con I'acqua, puoi sempre aggiungerne altra se necessario.

Versare parte del contenuto del contenitore di plastica nella vasca di plastica per strofinare.
Assicurati che non sia rimasto nulla nel contenitore del campione di plastica.

Non gettare via la parte del campione che hai esaminato, ma trasferirla nuovamente nella
bottiglia di plastica.

2. Isolamento degli organismi dal campione

Per un facile utilizzo, osservare i campi uno per uno nel vassoio di strofinamento.

Trasferire con cautela ciascun organismo con una pinzetta in una capsula di Petri a cui é stata
precedentemente aggiunta un po’ d'acqua.

Per eseguire l'attivita in modo piu rapido ed efficiente, due studenti del gruppo possono isolare
gli organismi dal campione e due possono spostarli immediatamente al passaggio successivo:
identificazione e smistamento. Dopo tre campi nella vasca, cambia i ruoli.

Attraversare il campione piu volte o finché non si & sicuri di aver rimosso tutti i microrganismi
dalla vasca.

Esaminare attentamente i ciottoli, il materiale vegetale ei buchi delle lumache, poiché spesso
vi si trovano organismi piu piccoli. E meglio sciacquarli con un leggero getto d’acqua sul piatto
del campione.

3 Identificazione e cernita degli organismi

Osservare I'organismo uno per uno sotto una lente d’ingrandimento. Cosa noti?

Utilizzare una chiave immagine e cercare di determinare a quale gruppo appartiene 'organismo.
Prestare attenzione ad alcune caratteristiche evidenti come la posizione e il tipo di branchie,
antenne, estensioni sulla parte posteriore del corpo, forma della testa, forma del corpo.
Ordina gli organismi per gruppi.

Registra tutti i gruppi di organismi che appaiono nel tuo campione sul foglio di lavoro.

Al termine del lavoro pratico, passare all’utilizzo dell'indice di tolleranza (2° foglio di istruzioni).

4. Parte finale

Trova il tuo valore nella tabella e registra la qualita dell'acqua in base al campione che hai
trattato. Comunicare i risultati al gruppo.

Disimballare e pulire i luoghi di lavoro, spegnere la lente d’ingrandimento e imballare i
campioni mettendoli in una bottiglia di vetro insieme a un pezzo di carta con le informazioni
sulla posizione (nome della posizione e data di campionamento). Riempi la bottiglia di alcol.
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FISA DE INSTRUCTIUNI Atasament 3.

BIOINDICATORI

Fisa de instructiuni pentru prelevarea de proba de macroinvertebrate acvatice.

1. Clatirea probei

Scurgeti apa de la robinet.

Transferati proba din sticla de plastic in sita.

Treceti un jet mai slab de apa peste sita de proba pentru a spala proba.

Transferati continutul sitei intr-un recipient de plastic mai mare.

Umpleti un recipient din plastic pentru proba cu putina apa.

Nu exagerati cu apad, puteti adauga oricand mai mult daca este necesar.

Turnati o parte din continutul recipientului de plastic in cuva de frecare din plastic.
Asigurati-va ca nu a mai ramas nimic in recipientul de plastic pentru mostre.

Nu aruncati partea de proba pe care ati examinat-o, ci transferati-o inapoi in sticla de plastic.

2. lzolarea organismelor din proba

Pentru o operare usoard, observati campurile unul cate unul din tava de frecare.

Transferati cu grija fiecare organism cu penseta intr-o cutie Petri in care ati adaugat in prealabil
putina apa.

Pentru a indeplini sarcina mai rapid si mai eficient, doi elevi din grupa pot izola organismele din
proba, iar doi le pot trece imediat la pasul urmator — identificarea si sortarea. Dupa trei campuri
in cada, schimbati rolurile.

Incrucisati proba de mai multe ori sau pana cand sunteti sigur ca atiindepartat toate organismele
din cuva.

Examinati cu atentie pietricelele, materialul vegetal si gaurile pentru melci, deoarece organisme
mai mici pot fi adesea gasite acolo. Cel mai bine este sa le clatiti cu un jet usor de apa peste
vasul de proba.

3 Identificarea si sortarea organismelor

Observati organismul unul cate unul sub lupa. Ce observi?

Folositi o cheie de imagine si incercati sa determinati din care grup apartine organismul.
Acordati atentie unor trasaturi vizibile, cum ar fi pozitia si tipul branhiilor, antene, extensii pe
spatele corpului, forma capului, forma corpului.

Sortati organismele pe grupuri.

Inregistrati toate grupurile de organisme care apar in esantionul dumneavoastra pe foaia de
lucru.

Dupa ce ati terminat munca practica, treceti la utilizarea indicelui de toleranta (a doua fisa de
instructiuni)

4, Partea finala

Gasiti valoarea in tabel siinregistrati calitatea apei pe baza probei pe care ati tratat-o. Comunicati
rezultatele grupului.

Despachetati si curatati-va locurile de munca, opriti lupa si impachetati mostrele punandu-le
intr-o sticla de sticla impreuna cu o bucata de hartie cu informatiile despre locatie (numele
locatiei si data prelevarii). Umpleti sticla cu alcool.




KJbYY 3A UOEHTUOUKALNIY Mpunor 6p. 4.

5. BUOUHAUKATOPU

Krbyu 3a ngeHTMdmKaLmjy NpuKynbeHrx TakcoHa.

TakcoHomcKa rpyna -

JIaTUHCKN Ha3mB Kapakrepuctuke saxkHe
N3rnep .

(Ha3uB 3ab6enexeHe 3a feTepmMmuHaunjy

damunnuje)
it =)
lNvjaBke Ha NpegHem
MNujaBnue - 3ajrbem geny tena.
Hirudinea Teno nsrpaheHo oa
npcTeHoBa.

Teno cnsbowTeHO 1 3aWnU/beHO
Ha 3agHeMm Kpajy.

Ha rnaBeHoMm peny Hanase ce
OYHe MpJbe - oLese Koje Mory
6uTn NnapHe unm cy y sehem
6pojy pacnopeheHe y HU3Yy
OKO npepjte nBuLe Tena.

MbocHaTv upBy -
Turbellaria

Cnabo n3paxkeH
rMaBeHUN PErvoH.
Manouekuracte YourbuBM cnosballihbu
rnmcTe - CerMeHTH, a Ha CBakoMm
Oligochaeta CerMeHTy HaJlase ce CHOMoBM
X€Ta KOoju Cy BUAJbUBU TEK MNOA,
yBeharem >10 nyTa.

Y
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KJbYY 3A UOEHTUOUKALNIY

Mpwnor 6p. 4.

TakcoHoMcKa rpyna —
JIaTMHCKK Ha3uB
(Ha3unB 3abenexeHe

KapakTepuncrnke BaXkHe

3a fleTepMUHaLujy

damunuje)
My>xkeBun -
. Paznnuumnt ob6nuk n
Gastropoda .
(Physidae 3aBujeHocT Kyhuue.
Lymneidac;_ O6nukK, BenvunHa n
idae Nnonoxaj oTsopa
Planorbidae, no !ﬁmum p
Viviparidae) y .
Jlop3o-BeHTpanHo
CMJbOLUTEHO TeNO,
CermeHTMCaH okKJlon, a
Mokpuue CerMeHTU Cy CrnojeHn
Isogoda 3rno6oBuma.
i Nma cegam napwv Hor
(Asellidae) A p y

W jefaH nap penHmux
HacCTaBakKa.
Ha rnaBu nma
[Be CaBMjeHe aHTeHe.
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TakcoHOMCKa rpyna -
JIaTUHCKN Ha3mB KapaKTepVICTI/IKe BaXXHe

(Ha3nB 3a6enexeHe Wsrnen 3a feTepMuHauujy
damunmje)
@ N
S Y
& 2
3py»keHo Tero.
BJO'IaEEEX Tpw gyrauka HacTaBKa
BSTOBa - Ha 3afrbem fieny Tena
Epl‘l;lemeroptera N [B€ aHTEHe Ha rnasu.
(Baetidae LKpre uecto y BMAY
Caenidae; NINCTOBA N NPEKPUBEHE

noknonumnhmnma.




KJbYY 3A UOEHTUOUKALNIY

Mpwnor 6p. 4.

TakcoHoMcKa rpyna —
JIaTMHCKK Ha3uB

KapakTepuncrnke BaXkHe

N3rnepn .
(Ha3uB 3a6enexeHe 3a AeTepMUHaLNjy
damunuje)
4 )
Kopg Anisoptera je Teno
e, 3a006/beHo ca boarbaMa Ha
JNlapse Kpajy Tena, a kog Zygoptera
BUJIMHNX KOHULA - N3[YyXeHO ca TPy Ayrayka
Odonata NNCTacTa HacTaBKa.
(Anisoptera, Zygoptera) Ha rnaBu umajy macky -
. / MoanPUKoBaHY AOHY YCHY
( ( ) ) (labium) ycHor anaparta.
ﬁ J
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TakcoHomcKa rpyna -
JlaTUHCKN Ha3uB KapakTepucrnke BaxxHe

(Ha3uB 3a6enexeHe Wsrnea 3a AeTepMUHaLNjy
damunuje)
Apyntn Teno uBpcToO,
TBpAOKpWiaua - Ca XUTUHCKOM JbyLUTYPOM.
Coleoptera Hore yecto gnakase.
[naBa je Tpoyrnacta
ny npearem geny
PasHokpunum - n3gy»keHay anapar
Heteroptera 3a 6bopeme

NN yCncaBake.
Anapart 3a 6ogeme.




KJbYY 3A UOEHTUOUKALNIY Mpunor 6p. 4.

TakcoHOMCKa rpyna -
JIaTUHCKN Ha3mB KapaKTepVICTI/IKe BaXXHe

(Ha3uB 3a6enexeHe Wsrnen 3a AeTepMuHaunjy
damunuje)
Jlapse Diptera cy
N3[yXeHe, ca N3parkeHNM
JNlapse rMaBeHNM PErMoHOM.
ABOKpunaua - Mory nmaTtu nceygoHoXuue, a
Diptera nocnenrn CermeHT
06MYHO 1Ma nanune
pa3nuuntor obnumka.
O6nuK 1 rpaha aHanHUX
Napse KaHLIK, NOCTOjarbe 1 pacnopef,
rynapatua - a6JOMVHANHUX U aHANTHUX
Trichoptera WKpra, 06Nk rnaee, 061nK 1

rpaha kyhuue
(yKONMKo OHa NocToju).
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5. BUOUHAUKATOPU

NHCcTpyKTBHM NUcTWh 3a ApYyrn feo akTUBHOCTW.
OCHOBHE OAJIMKE BEHTOCHUX MAKPOUHBEPTEBPATA

BeHTOCHe MakpouHBepTebpaTe Cy rpyna opraHv3ama Koju HacesbaBajy AHO (CeAMMEHT,
[eTpuTyC, MakpoduTe, prnameHTO3He anre) CIATKOBOAHMX €KOCUCTeMa TOKOM LIeNiIor »KMBOTa Mn
[ena cBor XuBoTHor umknyca (Pagynosuh n Teogoposuh, 2011). lumeHsnje oBUx opraHmsama cy of

200 po 500 mukpomeTapa 1 BUA/bUBE CY FONIMM OKOM, Ma ce 3aTO U 30BY MakpouHBepTebpaTe.

lpyne Koje ce Hajuewhe mory Hahu y akBaTUYHUM 3ajeHMLIAMa MaKpousepTebparTa Cy:

« Turbellaria (cno6ogHo xunsehun nibocHath upeu) « Amphipoda (ramapycn)

Nematoda (BasbkacTu LpBK) « Ephemeroptera (napBe BoaeHnx LiBETOBA)
Mollusca (meKyLwLm) Odonata (napBe BUIMHCKNX KOHLIA)
Gastropoda (ny»<eBu) Plecoptera (o6anuapw)

Bivalvia (wKorbke) Heteroptera (pa3Hokpuniym)

Polychaeta (MHorouyeknracte rnmicre) Coleoptera (TBpaokpwnym)

Oligochaeta (manoyeknracTe rnucre) Diptera (gBokpwunum)

Hirudinea (nnjasuue) « Trichoptera (napBe BogeHMX MOsbaLla)
Isopoda (BogeHe mokpuLe)

3ajedHNUA MaKpo3006eHTOCa MpefcTaB/ba BP0 BaXkKHY KApUKY Y JNaHUMMA MCXpaHe, jep
je n3Bop xpaHe 3a prbe 1 yyecTByje y npouecnma npepahunBatba 1 KpyKera opraHcKe matepuje y
BOLAEHUM eKocMcTeMUMA.

AKBATUMHE MAKPOUHBEPTEBPATE KAO BUOUHAUKATOPU

BronHamkaTopy mnn 6UONOWKN UHAMKATOPM Cy OPraHM3Mu WX 3ajefHuLe opraHM3ama
Koje CBOjUM NPUCYCTBOM WA OACYCTBOM, 6pojHoLwhy, mopdonormjom, Grn3nmonorujom n noHalamem
yKa3syjy Ha nocrtojartbe M jaumHy yTuuaja opgpeheHor ¢akTopa, OAHOCHO yKasyjy da ce ogpeheHa
dun3nuka nnn xemmjcka Bapmjabna Hanasm BaH ontumyma (Gerhardt, 2002). 3ajegHrLa akBaTUYHKX
MakpouHBepTebpaTa je jedaH oA Hajnoy3faHWjMX MOKasaTe/ba €KOJNOLWKOr cTakba BOAEHUX
eKocucrema.

1. BeHTOCHe MaKponHBepTebpaTe oceT/bMBe Ha 3arahere opraHCKor Tumna: napBe BOAEHMWX
uetoBa (Ephemeroptera), napse ob6anuapa (Plecoptera), napse Tynapawa (Trichoptera), napse Hekunx
TBpAokpunaua (Coleoptera - pamunuja Elmidae).

2. beHTOCHEe MaKpouHBepTebOpaTe Marbe OCET/bMBE Ha 3arahera OpraHCKor TUMa: lapBe HeKNX
ABokpunaua (Diptera - damunuja Tipulidae), peuHn nyeBu 1 WKObKe, BogeHe Mokpuue (Isopoda),
ramapycu (Amphipoda), napse BunmHux komwuua (Odonata).

3. beHTOoCHe MaKponHBepTebpaTe ToNepaHTHe Ha 3araherbe opraHckor Tuna: nujasuue (Hir-

udinea), napBe Hekunx aBoKpunaua (Diptera — pammnuje Chironomidae, Simulidae), BoaeHe rnucte (Oli-
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gochaeta — pamunuja Tubificidae). JomnHauwmja oBux opraHn3ama yrnaBHOM yKasyje Ha H/3aK KBanmTeT
BOZE.

N3PAYYHABAKE MHOEKCA TOJIEPAHTHOCTU

MomoNy nHAeKkca TonepaHTHOCTM KOju Mpeanakemo 3a Kopuwhere y LWKonama 1 Koju je
cacTaB/beH MO Y30pY HAa aMePUYKN NHAEKC TONEPaHTHOCTM 3a EKOMNOLKY NpoLeHy KBanuTeTa Tekyhinx
BoAa (Mullins & Lewis, 1991), ucnutaH je KBanuTeT BOAe Ca acnekta npucycTsa 3arahyjyhunx matepuja
opraHckor nopekna. OgpehrBame KBanuTeTa Bofe NOMONy OBOr y3opKa ypaheHo je y HeKonmko
Kopaka.

MpBO rpynucaTii opraH3me 13 y3opKka y Tpu Kateropmje:

KaTteropumja 1
OpraHun3mu Koju He TonepuLly 3araherbe opraHcKor Tvna, MHAKaTopu Boaa Aobpor KeanuTeta

Karteropuja 2
OpraHun3mm Koju Mory fa oncTajy 1y 3araheHum n y HesaraheHrm Bogama

Kareropwja 3
OpraHun3mm Koju Tonepuwly 3arahera opraHckor T1na, MHAMKaTopu Boaa cnabujer KBanuteTa

CBaka Kateropuja Hocu ogpeheHn TeEXNHCKN pakTop:
Kateropuja1=3 Kateropuja 2 =2 Kateropuja3 =1

3aTMm ce npebpoje ce pas3nMuMTe rpyre opraHM3ama y CBAKOj Of OBUX KaTeropuvja v Ta
BPEAHOCT Ce MOMHOXM Ca TEXNHCKNM GaKTOpoM. BpeaHOCTM 13 cBake KaTeropuje ce cabepy, a 3aTnm
Cce Ta YKynHa 6pojuaHa BpegHOCT NOTPaXku y Tabenw.

Ksanurer BOope BpojuaHa BpujegHoCT
OpnwnuaH KBanuTeT 23 nBuLie
Hob6ap kBanuTeTt 17 -22
MpunuyHo now 11-16
Jlow kBanutet 10 n marbe
HA NMPUMEP:

Karteropuja 1: - Ephemeroptera - Plecoptera - Trichoptera 3x1 =3
KaTteropwmja 2: - Odonata - Isopoda 2x2 = 4
KaTeropwija 3: - Oligochaeta - Chironomidae 2x1 =2

CabuparbeM CBUX BpeAHOCTM U3 Jator npumepa fobujamo 6poj 9, wTo je, npema rope

npvikasaHoj Tabenu, Bofa nowler KBanuTeTa.
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5. BIOINDICATORS

Instruction sheet for the second part of the activity.
BASIC FEATURES OF BENTHIC MACROINVERTEBRATES

Benthos macroinvertebrates are a group of organisms that inhabit the bottom (sediment, de-
tritus, macrophytes, filamentous algae) of freshwater ecosystems throughout their life or part of their
life cycle (Radulovi¢ and Teodorovi¢, 2011). The dimensions of these organisms are from 200 to 500
micrometers and they are visible to the naked eye, which is why they are called macroinvertebrates.

The groups most commonly found in aquatic communities of macroivertebrates are:

« Bel Turbellaria (free-living flatworms) « Amphipoda (gamarusi)

« Nematode (roller worm:s) « Ephemeroptera (water flower larvae)
« Lus Mollusca (molluscs) « Odonata (larvae of dragonflies)

+ Gastropoda (snails) « Plecoptera

« Val Bivalvia (shellfish) « Heteroptera (variegated)

« Polychaeta (polychaete earthworms) + Coleoptera

« Oligochaeta (small earthworms) + Diptera (biplanes)

« Rud Hirudinea (leeches) « Trichoptera (water moth larvae)

- Isopoda (watery urine)

The macrozoobenthos community is a very important link in food chains, as it is a source of
fish food and participates in the processes of processing and circulating organic matter in aquatic
ecosystems.

AQUATIC MACROINVERTEBRATES AS BIOINDICATORS

Bioindicators or biological indicators are organisms or communities of organisms whose pres-
ence or absence, number, morphology, physiology and behavior indicate the existence and strength
of the influence of a certain factor, ie indicate that a certain physical or chemical variable is out of op-
timum (Gerhardt, 2002). The aquatic macroinvertebrate community is one of the most reliable indica-
tors of the ecological status of aquatic ecosystems.

1. Benthic macroinvertebrates sensitive to organic pollution: larvae of water flowers (Ephemer-
optera), larvae of barnacles (Plecoptera), larvae of tularas (Trichoptera), larvae of some beetles (Coleop-
tera - family EImidae).

2. Benthic macroinvertebrates less sensitive to organic pollution: larvae of some biplanes (Dip-
tera - family Tipulidae), river snails and shellfish, water urchins (Isopoda), gamarus (Amphipoda), larvae
of dragonflies (Odonata).

3. Benthos macroinvertebrates tolerant of organic pollution: leeches (Hirudinea), larvae of some
biplanes (Diptera - family Chironomidae, Simulidae), water worms (Oligochaeta - family Tubificidae).
The dominance of these organisms generally indicates low water quality.
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CALCULATION OF TOLERANCE INDEX

Using the tolerance index we propose for use in schools, which was compiled on the model of
the American tolerance index for environmental assessment of running water quality (Mullins & Lewis,
1991), water quality was examined from the aspect of the presence of pollutants of organic origin. De-
termination of water quality using this sample was done in several steps.

First, group the organisms from the sample into three categories:

Category 1
Organisms that do not tolerate organic pollution, indicators of good quality water

Category 2
Organisms that may exist in both polluted and unpolluted waters

Category 3
Organisms that tolerate organic pollution, indicators of water of lower quality

Each category carries a certain weight factor:
Category1=3 Category2=2 Category 3 =1

Different groups of organisms in each of these categories are counted and this value is multi-
plied by the weighting factor. The values from each category are summed, and then that total numeri-
cal value is searched in the table.

Water quality Numeric value
Excellent quality 23 and more
Good quality 17-22
Pretty bad 11-16
Bad quality 10 and less

E.G:

Category 1: - Ephemeroptera - Plecoptera - Trichoptera 3x1 =3
Category 2: - Odonata - Isopoda 2x2 = 4

Category 3: - Oligochaeta - Chironomidae 2x1 = 2

Adding all the values from the given example, we get the number 9, which, according to the
table shown above, is water of poor quality.
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5. BIOINDICATORI

Scheda istruzioni per la seconda parte dell’attivita’.
CARATTERISTICHE DI BASE DEI MACROINVERTEBRATI BENTONICI

| macroinvertebrati benthos sono un gruppo di organismi che abitano il fondo (sedimento,
detriti, macrofite, alghe filamentose) degli ecosistemi di acqua dolce per tutta la loro vita o parte del
loro ciclo vitale (Radulovi¢ e Teodorovi¢, 2011). Le dimensioni di questi organismi vanno dai 200 ai 500
micrometri e sono visibili ad occhio nudo, motivo per cui vengono chiamati macroinvertebrati.

| gruppi che si trovano piu comunemente nelle comunita acquatiche di macroivertebrati sono:

Bel Turbellaria (vermi piatti a vita libera) « Amphipoda (gamarusi)
Nematode (vermi rulli) Efemerotteri (larve di fiori d'acqua)
Lus Mollusca (molluschi) Odonata (larve di libellule)

« Gastropoda (lumache) « Plecotteri
« Val Bivalvia (molluschi) « Eterotteri (variegato)
« Polychaeta (lombrichi policheti) « Coleotteri

Oligochaeta (piccoli lombrichi) Ditteri (biplani)
Rud Hirudinea (sanguisughe) « Trichoptera (larve di falena acquatica)
Isopoda (urina acquosa)

La comunita del macrozoobenthos € un anello molto importante nelle catene alimentari, in
quanto e fonte di cibo per pesci e partecipa ai processi di lavorazione e circolazione della materia or-
ganica negli ecosistemi acquatici.

MACROINVERTEBRATI ACQUATICI COME BIOINDICATORI

| bioindicatori o indicatori biologici sono organismi o comunita di organismi la cui presenza o
assenza, numero, morfologia, fisiologia e comportamento indicano l'esistenza e la forza dell'influenza
di un determinato fattore, cioé indicano che una certa variabile fisica o chimica non & ottimale (Ger-
hardt, 2002). La comunita dei macroinvertebrati acquatici & uno degli indicatori piu affidabili dello stato
ecologico degli ecosistemi acquatici.

1. Macroinvertebrati bentonici sensibili all'inquinamento organico: larve di fiori d'acqua
(Ephemeroptera), larve di cirripedi (Plecoptera), larve di tularas (Trichoptera), larve di alcuni coleotteri
(Coleoptera - famiglia EImidae).

2. Macroinvertebrati bentonici meno sensibili all'inquinamento organico: larve di alcuni biplani
(Diptera - famiglia Tipulidae), lumache di fiume e crostacei, ricci d'acqua (Isopoda), gamarus (Amphi-
poda), larve di libellule (Odonata).

3. Macroinvertebrati bentonici tolleranti all'inquinamento organico: sanguisughe (Hirudinea),
larve di alcuni biplani (Ditteri - famiglia Chironomidae, Simulidae), vermi d'acqua (Oligochaeta - famiglia
Tubificidae). Il predominio di questi organismi indica generalmente una bassa qualita dell'acqua.
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CALCOLO DELL'INDICE DI TOLLERANZA

Utilizzando l'indice di tolleranza che proponiamo per l'uso nelle scuole, che é stato compilato
sul modello dell'indice di tolleranza americano per la valutazione ambientale della qualita dell'acqua
corrente (Mullins & Lewis, 1991), la qualita dell'acqua é stata esaminata dal punto di vista della presenza
di inquinanti di origine organica. La determinazione della qualita dell'acqua utilizzando questo campi-
one é stata eseguita in piu fasi.

Innanzitutto, raggruppa gli organismi del campione in tre categorie:

Categoria 1
Organismi che non tollerano I'inquinamento organico, indicatori di buona qualita dell'acqua

Categoria 2
Organismi che possono esistere sia in acque inquinate che non inquinate

Categoria 3
Organismi che tollerano l'inquinamento organico, indicatori di acqua di qualita inferiore

Ogni categoria ha un determinato fattore di peso:
Categoria1=3 Categoria2=2 Categoria3 =1

Vengono contati diversi gruppi di organismi in ciascuna di queste categorie e questo valore
viene moltiplicato per il fattore di ponderazione. | valori di ciascuna categoria vengono sommati e
quindi il valore numerico totale viene cercato nella tabella.

Qualita dell'acqua Valore numerico

Qualita eccellente 23 e piu
Buona qualita 17 -22
Piuttosto male 11-16
Pessima qualita 10 e meno

PER ESEMPIO:

Categoria 1: - Efemerotteri - Plecotteri - Trichoptera 3x1 =3
Categoria 2: - Odonati - Isopoda 2x2 = 4

Categoria 3: - Oligochaeta - Chironomidae 2x1 =2

Sommando tutti i valori dell'esempio fornito, otteniamo il numero 9, che, secondo la tabella
mostrata sopra, € acqua di scarsa qualita.
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5. BIOINDICATORI
Fisa de instructiuni pentru a doua parte a activitatii.
CARACTERISTICILE DE BAZA ALE MACRONEVERTEBRATELOR BENTONICE

Macronevertebratele bentos sunt un grup de organisme care locuiesc pe fundul (sedimente, de-
tritus, macrofite, alge filamentoase) al ecosistemelor de apa dulce pe tot parcursul vietii sau pe o parte
a ciclului lor de viata (Radulovic¢ si Teodorovi¢, 2011). Dimensiunile acestor organisme sunt de la 200 la
500 de micrometri si sunt vizibile cu ochiul liber, motiv pentru care sunt numite macronevertebrate.

Grupurile cel mai frecvent intalnite in comunitatile acvatice de macroivertebrate sunt:

« Bel Turbellaria (viermi plati care traiesc liber) « Amphipoda (gamarusi)

« Nematod (viermi cu role) « Ephemeroptera (larve de flori de apa)
« Lus Mollusca (moluste) « Odonata (larve de libelule)

« Gastropoda (melci) « Plecoptera

- Val Bivalvia (crustacee) « Heteroptere (pestrite)

« Polychaeta (rame poliheti) + Coleoptere

+ Oligochaeta (rame mici) « Diptere (biplane)

Rud Hirudinea (lipitori) « Trichoptera (larve de molii de apa)
Isopoda (urina apoasa)

Comunitatea macrozoobentos este o veriga foarte importanta in lanturile trofice, deoarece
este o sursa de hrana pentru pesti si participa la procesele de procesare si circulatie a materiei organice
in ecosistemele acvatice.

MACRONEVERTEBRATELE ACVATICE CA BIOINDICATORI

Bioindicatorii sau indicatorii biologici sunt organisme sau comunitati de organisme a caror
prezenta sau absentda, numar, morfologie, fiziologie si comportament indica existenta si puterea
influentei unui anumit factor, adica indica faptul ca o anumita variabila fizica sau chimica este in afara
optimului (Gerhardt). , 2002). Comunitatea de macronevertebrate acvatice este unul dintre cei mai de
incredere indicatori ai starii ecologice a ecosistemelor acvatice.

1. Macronevertebrate bentonice sensibile la poluarea organica: larvele florilor de apa (Ephemer-
optera), larvele de balac (Plecoptera), larvele de tulare (Trichoptera), larvele unor gandaci (Coleoptera
- familia EImidae).

2. Macronevertebrate bentonice mai putin sensibile la poluarea organica: larve ale unor biplane
(Diptera - familia Tipulidae), melci de rau si crustacee, arici de apa (Isopoda), gamarus (Amphipoda),
larve de libelule (Odonata).

3. Macronevertebrate bentos tolerante la poluarea organica: lipitori (Hirudinea), larve ale unor
biplane (Diptera - familia Chironomidae, Simulidae), viermi de apa (Oligochaeta - familia Tubificidae).
Dominanta acestor organisme indica in general o calitate scazuta a apei.
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CALCULUL INDEXULUI DE TOLERANTE

Folosind indicele de toleranta pe care il propunem pentru utilizare in scoli, care a fost intocmit
pe modelul indicelui de toleranta american pentru evaluarea de mediu a calitatii apei curente (Mullins
& Lewis, 1991), calitatea apei a fost examinata sub aspectul prezentei poluantilor de origine organica.
Determinarea calitatii apei folosind aceasta proba sa facut in mai multe etape.

Mai intai, grupati organismele din proba in trei categorii:

Categoria 1
Organisme care nu tolereaza poluarea organica, indicatori ai apei de buna calitate

Categoria 2
Organisme care pot exista atat in apele poluate, cat si in cele nepoluate

Categoria 3
Organisme care tolereaza poluarea organica, indicatori ai apei de calitate inferioara

Fiecare categorie are un anumit factor de pondere:
Categoria1=3 Categoria2=2 Categoria3 =1

Sunt numarate diferite grupuri de organisme din fiecare dintre aceste categorii si aceasta
valoare este inmultita cu factorul de ponderare. Se insumeaza valorile din fiecare categorie, apoi se
cauta valoarea numerica totala in tabel.

Calitatea apei Valoare numerica
Calitate excelenta 23 si mai mult
Calitate buna 17 -22
Destul de rau 11-16
Calitate proasta 10 si mai putin

DE EXEMPLU:

Categoria 1: - Ephemeroptera - Plecoptera - Trichoptera 3x1 =3
Categoria 2: - Odonata - Isopoda 2x2 =4

Categoria 3: - Oligochaeta - Chironomidae 2x1 =2

Adaugand toate valorile din exemplul dat, obtinem numarul 9, care, conform tabelului prezen-

tat mai sus, este apa de proasta calitate.
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Key to Life in the Pond

(Sizes of illustrations are not proportional.)

I 1
Shf"s No the"s I
J 1 e
) ) With Backbone (Vertebrates
5'"9'? Shell Double Shell Without Backbone (Invertebrates) ( )
| | 1 I , _
spiral, spiral, coiled large, 2 1o 8 inches, | External gills No gills
opening on left opening on right dark-colored whitish, tan or brown (legs may not be present)
. . No Legs g Vi
.@ ' /
psaogor g Fish
Pill or Sal d
Fingernail amander
il (¢! Larva Tadpole
Pouch Snail Gilled Snail Orbsnei . -
ouch Snai illed Snail Freshwater " ) g il
Mussel With Tentacles, Brushes or “Tails” Worm-Like
1 1
[ I I | [ I I I I I ]
breathing tube large head, fransparent on surface, stiff red, green or body with bristles,  reddish  suckers, expands small, hair-like, glides along fan to brown,
af rear ‘wriggles' ody with tail disk tan "twists' no suckers brown and contracts swims in bottom long
. “§"-shape
e ) &
Legs Phantom Midge Midge Larva Bristle Nematod, g
. Larva Worm jl Temafoce or < Hoveahat
Mosquito . or
Larva Ao Tubifex Planaria Worm
Soldier Fly Worm Mi .
Icroscopic
Larva Sop
[ I T ]
| round apostrophe- swims with tentacles
10+ Legs Four Pairs of Legs Three Pairs of Legs shaped a jerk-using ‘%@
| | Q antennas i
| T T ] Seed @f; 5
lobster-like pinkish, shrimp-like, walks on tiny, swims in runs on top Wi!1 s Sl'll'.ilnfhm ” d
feathery = swims on side bottom water of water g p Hydra
; ) - . | Cyclops or
I REERh i Copepod Water Flea
. | e X Leathery Wings (True Bugs) or
~ Water Mite J X i Daphnia
[ I I I I I ]
F“E'y Fishing Spider swims right-side swims on back, dark, lives on tan, lives on long, long breathing tube,  grasping front legs,
Shrimp up, back black back white surface surface stick-like grasping front legs up to three inches
Water
Boatman
Water N
Strider WCIGII:I"B'II g Beetle-Like, Wings Hard
No Wings /
| (
. .
Fewer than Three “Tails Three “Tails'
L
[ I I I | R
sixlegsand  [arge mouth parts,  large body,  hangs from surface, ~small, hops often lives in plate-like “tails, long “tails i [ | | |
IZZ'/;O!”S’;:' “spines” on side  hinged mouth  large mouth parts  on surface tube or case no gills on abdomen g%ls on Water Scorpion swims, moving hind  back legs move swims on “crawls"through
\ abdomen "Ranatra’ legs alternating af same time surface water, spotted
Developed by the University of % %%7 s 3'-;
Wisconsin-Extension in cooperation with . o gg
the Wisconsin Department of Natural Pyl'lllid & spm‘ghll §
Resources. Based on a key developed by Caterpillar prawers- 4 S Crawli
Riveredge Nature Center, Newburg, WI. P! 4 # n;;v Muyﬂy Predaceous rawling
Hay be reproduced with this creditfor Pred = o larva Diving Whirligig Water
edvcational, non-profit purposes. For nob“nﬂy Larva .r,e aceous Caddisfly Damselfly Scavenger Beetle Beetle Beetle
information, contact UWEX Environmental Larva Diving Beetle larva Larva Beetle
Resources Center, 608/262-2634. Larva
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Wetification Key #1

r 1
Shlells No Slhells
r 1 T
Singltle Shell Doublle Shell Without Backbope (Invertebrates)
| | With Backbones
spiral, spiral, coiled small, whitish, tan, large, 2 to 8 inches, L (Vertebrates)
openigg on left open'mpg on right or brown g;lark—colored e GN: legs 2 Go to Fish ID Sheet
ofo ey and to Reptiles and
Amphibians ID Sheet
Orb Snail
Pouch Snail Gilled Snail
Freshwater Mussel
r T 1
Ten or More Legs Four Pairs of Legs 'Three Pairs of Legs
lobster-like rust-colored spots; pinkish, feathery shrimp-like, swims on walks on bottom runs on top of water No Wings Wings
invasive species side Go to Key 3 Go to Key 4

Fairy Shrimp

Scud or Amphipod

Aquatic Sowbug or
Isopod

Fishing Spider

Crayfish

Rusty Crayfish

Macroinvertebrate keys based on the work of University of Wisconsin-Extension,

the Wisconsin Department of Natural Resources, and the Riveredge Nature Center, Newburg Wisconsin © 2007 Minnesota DNR ~ +  Minndqua  +  USFWS Sport Fish Restoration
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Wertiffication Key #2

No T,egs
Microscopic We | lik With Tentacles, Brush Thail
Go to Microscopic ID Sheet ornrike 1th Tentacles, Brushes, or Tafts
suckers, expands and contracts reddish brown glides along bottom tan to brown, long small, hairlike, swims in S shape

- : ! =
Tubiflex Worm Nematode or Threadworm
venaI dorsal Flatworm or Planaria
Leech
Horsehair Worm
breathing tube large heal, wriggles on surface, stiff, with long breathing tube smooth, stiff, small red, green, or tan; white or grey, with big “head,” active small, black, attaches
g g 2g g g g grey, g
at rear tail disk head twists tentacles to rocks

Rat-tailed Maggot

Larva

Midge Larva Blackfly Larva

Mosquito Larva Soldier Fly Larva Horsefly Larva Cranefly Larva Midge Pupa

Macroinvertebrate keys based on the work of University of Wisconsin-Extension,

the Wisconsin Department of Natural Resources, and the Riveredge Nature Center, Newburg Wisconsin © 2007 Minnesota DNR ~ +  Minndqua  +  USFWS Sport Fish Restoration
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[dertiffication Key #3

No Wings (Wing P‘itds May Be Present)

T T
No Obvilous Tails One or Two Tails

brown, featherlike, usually
six legs, C-shaped

six legs and prolegs on
abdomen

suction cup-like

large body, hinged mouth

lives in stone case; green,
tan, orange, or white body

moves slowly; abdomen
blunt, round on end;
thick jaws

Water Penny

Dragonfly Larva
Riffle Beetle Larva

Caddisfly Larva

Water Scavenger Beetle

Pyrallid Caterpillar Larva

long tails,
gills on abdomen

1
"Three Tails

plate-like tails, no
gills on abdomen

Mayfly Larva

Damselfly Larva

small, “spines”
on side

large mouthparts, “spines”
on side

tails long and stiff hangs from surface, large

mouth parts

W

A
‘ Stonefly Larva .
Alderfly Y Predaceous Diving Beetle
Larva Larva
Dobsonfly Larva
Macroinvertebrate keys based on the work of University of Wisconsin-Extension,
the Wisconsin Department of Natural Resources, and the Riveredge Nature Center, Newburg Wisconsin © 2007 Minnesota DNR
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small, hops on surface

Springtail
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Wentification Key #

Wilngs
I I 1
Leather?r Wings Paper-like Wings Hard Shelll Wings
tan, lives on dark, lives on grasping front  swims on back,  swims right-side  long breathing  long, stick-like small, crawls on  swims moving  back legs move swims on “crawls” through
surface surface legs, up to three back white up, black back tube, grasping bottom hind legs at same time surface water, spotted
inches front legs alternating

} Whirligig

Marsh Treader

‘ i Water Boatman
Water Strider Backswimmer - Riffle Beetle - Predaceous Beetle
ater ater Diving Beetle
Scorpion Scavenger
Water (Ranatra) Beetle
S . N ventral
corpion (Nepa) Crawling Water
Giant Water Bug Beetle
elongate wing extends ~ mothlike; wings tent looks like giant wings extend elongate wing extends abdomen long three long, thin tails large feathery two thin tails
past abdomen body mosquito above body past abdomen and stout antennae

Midge Adult

Dobsonfly

Adult Female Stonefly Adult

Mayfly Adult

Alderfly Adult \/* ) Dragonfly Adult

Cranefly Adult

Dobsonfly
Adult Male (head)

Macroinvertebrate keys based on the work of University of Wisconsin-Extension,

the Wisconsin Department of Natural Resources, and the Riveredge Nature Center, Newburg Wisconsin © 2007 Minnesota DNR ~ +  Minndqua  +  USFWS Sport Fish Restoration
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10. AU3AJHUPAJ CBOJ OUJITEP 3A BOLlY

NHcTpyKTMBHM nucTrh 3a gusajHupare duntepa 3a Boay.
MocTynak npaB/bewa mopena:

Oppexute gHO dnalue 3a BoAy, 3aTMM 3ryxBajTe jegaH ¢untep 3a kady n CTaBUTE ra y BpX
dnawe 3a Boay, caga cTaBuTe 6 CJ10jeBa NamyyHe BaTe Ha TO, CUMajTe WOoJsby Necka y gpnaluy, Wosby yriba,
Wworsby KameHumha. HakoH Tora noctaBsuTe jow jeaaH Guntep 3a Kady oko Bpxa dpnalle n npmuBpCTUTE
ra rymuuom. CraBute ¢nawy y yawy, ogo3ro Hagone, U CunajTe MelaBuHy MprbaBe Boge y 6ouy.
Mocmatpajte BOAY Koja M3na3m Ha aHy ¢untepa.

Cuctem duntpaumje nma Hekonuko dasa. MpBo ce dunTpupajy Behun octaum, 3aTum marbe
Heunctohe Kao n 6akTepuije.

OarosopuTe Ha NOCTaB/beHa NUTakba N U3BeAUTe 3aK/byuke:
« Konuko je Baw ¢untep 6mo epurkacaH y unwhetrvy Boge?
+ 3anuwwuTe WTa cTe npuMeTUIn?
« Konuko je BpemeHa Tpebano aa ce duntpupa soaa?

« LUTa je pobpo PpyHKUMOHKCaNo?

- Llta 6u ce morno nobosbLiati?




INSTRUCTION SHEET Attachment 7.

10. DESIGN YOUR WATER FILTER

Instructions for designing water filters.
Model making procedure:

Cut off the bottom of the water bottle, then crumple one coffee filter and put it on top of the
water bottle, now put 6 cotton swabs on it, pour a cup of sand into the bottle, a cup of charcoal, a cup
of pebbles. Then place another coffee filter around the top of the bottle and secure it with a rubber
band. Put the bottle in a glass, from top to bottom, and pour the mixture of dirty water into the bottle.
Observe the water coming out at the bottom of the filter.

The filtration system has several phases. Larger residues are filtered first, then smaller impurities,
and even bacteria.

Answer the questions asked and draw conclusions:
« How effective was your filter in purifying water?
+  Write down what you noticed?
« How long did it take to filter the water?

«  What worked well?

«  What could be improved?




SCHEDA DI ISTRUZIONI Attaccamento 7.

10. PROGETTA IL TUO FILTRO PER LACQUA

Istruzioni per la progettazione di filtri per I'acqua.
Procedura di creazione del modello:

Taglia il fondo della bottiglia d'acqua, quindi accartoccia un filtro di caffé e mettilo sopra la
bottiglia d'acqua, ora mettici sopra 6 bastoncini di cotone, versa una tazza di sabbia nella bottiglia,
una tazza di carbone, una tazza di sassolini. Quindi posizionare un altro filtro da caffé attorno alla parte
superiore della bottiglia e fissarlo con un elastico. Metti la bottiglia in un bicchiere, dall'alto verso il
basso, e versa la miscela di acqua sporca nella bottiglia. Osservare l'acqua che esce dal fondo del filtro.

Il sistema di filtrazione ha piu fasi. | residui pit grandi vengono prima filtrati, poi le impurita piu
piccole e persino i batteri.

Rispondi alle domande e trai conclusioni:
« Quanto e stato efficace il tuo filtro nella purificazione dell'acqua?
+  Scrivi cosa hai notato?
+ Quanto tempo ci e voluto per filtrare I'acqua?

- Cosa ha funzionato bene?

« Cosa si potrebbe migliorare?




FISA DE INSTRUCTIUNI Atasament 7.

10. PROIECTATI-VA FILTRUL DE APA

Instructiuni pentru proiectarea filtrelor de apa.
Procedura de realizare a modelului:

Taiati fundul sticlei de apa, apoi mototoliti un filtru de cafea si puneti-l deasupra sticlei de ap3,
acum puneti 6 tampoane de vata pe el, turnati o ceasca de nisip in sticld, o ceasca de carbune, o ceasca
de pietricele. Apoi puneti un alt filtru de cafea in jurul varfului sticlei si fixati-l cu o banda de cauciuc.
Puneti sticla intr-un pahar, de sus in jos, si turnati amestecul de apa murdara in sticla. Observati apa
care iese in partea de jos a filtrului.

Sistemul de filtrare are mai multe faze. Reziduurile mai mari sunt filtrate mai intai, apoi
impuritatile mai mici si chiar bacteriile.

Raspunde la intrebarile puse si trage concluzii:
« Cat de eficient a fost filtrul tau in purificarea apei?
+ Scrieti ce ati observat?
« Cat timp a durat sa filtreze apa?

« Ce afunctionat bine?

« Ce ar putea fi imbunatatit?
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KAKO CE U3PAHYHABA CAJIMHUTET BOAE?

|/|HCprKTI/IBHI/I nncTuh 3a NCNUTUBaHE CaNnHUTETA Bopae.

MocTynak:
HanyHwuTe 6upety ca 0,01 N (HopmanwuTteT) AgNO, pactBopom.

Y3amute 10ml y3opka A Boge y KOHYCHOj TUKBULM W OOAAjTe HEKONMKO Kanu 5% pactBopa
Kanunjym xpomara.

. Tutpupajte y3opke Boge npema pactsopy AgNO,. Kpajibu uub TUTpaumje je npomeHa 6oje

y30pKa Boge.

Tutpurpajte y30pak foK ce He 106ujy pacTBopu 3acnheHnx BpeaHocTy. Moxaa hete mopaTu Aa
TUTpUpaTe HajMake ABa nyTa.

. 3abenexute cBoje pesynTtaTe y Tabeny.

Y30pak | 3anpemuHa y3opka OunTaBambe ca bupete KonuuunHa ytpoweHor
Boje AgNO,
[MoyeTHO
CTame
3aBpLHO
CTame

N3pauyHaBamwe 1 3aK/byumnBame:

MN3pauyHajTe canmHuTeT y3opaka Boge kopuctehu cnegehy dopmyny:

3anpemuta ytpoweHor AgNO, x N (HopmanuteT) AgNO,

Xnoposurer Boge =
3anpemunHa y30pKa

- XnopHoCT BOAe
XnopuHuter BOae =

[ycTnHa Bopge
Y npakTuyHe CBpXe, N'YyCTUHA BOAE Ce MOXe Y3eTn Kao 1.
Canunutet Boge = 0,03 + (1,805 x xnopuHumem eoode) 0esi08a HA xusbaody.
CanuHumem ce mepu y 2pamuma coJiu no Kusozpamy eooe.

Ha npumep, canuHuteT of ABa 61 3HAUMO Aa Ma [iBa rpamMa CoJMi Y CBaKOM KUTorpamy BOAE.
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12. HOW IS WATER SALINITY CALCULATED?
Instruction sheet for testing the salinity of water.
Procedure:
1. Fill the burette with 0,01 N (normality) AgNO, solution.
2. Take 10ml of sample A water in a conical flask and add a few drops of 5% potassium chromate
solution.
3. Titrate water samples according to AgNO, solution. The ultimate goal of titration is to change
the color of the water sample.
4. Titrate the sample until saturated solutions are obtained. You may need to titrate at least twice.
5. Record your results in a table.
Sample | Water sample volume | Burette reading Amount of AgNO,
consumed
Initial
state
A
Final
state

water.

Calculation and conclusion:

Calculate the salinity of water samples using the following formula:

Volume of spent AgNO, x N (normality) AGNO

3

Water chlorosity = rpms———
ample volume

. . - Water chlorination
Water chlorination =

Water density
For practical purposes, the density of water can be taken as 1.
Water salinity = 0,03 + (1,805 x chlorine water) parts per thousand.
Salinity is measured in grams of salt per kilogram of water.

For example, a salinity of two would mean that there are two grams of salt in each kilogram of
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COME SI CALCOLA LA SALINITA DELLACQUA?

Foglio di istruzioni per il test della salinita dell'acqua.

Procedura:

Riempire la buretta con una soluzione di AgNO, 0,01 N (normalita).

Prendere 10ml di acqua campione A in un matraccio conico e aggiungere alcune gocce di
soluzione di cromato di potassio al 5%.

Titolare i campioni d'acqua secondo la soluzione AgNO,. L'obiettivo finale della titolazione &
cambiare il colore del campione d'acqua.

Titolare il campione fino ad ottenere soluzioni sature. Potrebbe essere necessario titolare
almeno due volte.

Registra i tuoi risultati in una tabella.

Campione| Volume del campione | Lettura della buretta Quantita di AgNO,

d'acqua consumata

Stato iniziale

Stato finale

Calcolo e conclusione:

Calcolare la salinita dei campioni di acqua utilizzando la sequente formula:
Volume di AgNO, x N (normalita) AgNO,

Volume campione

Clorosita dell'acqua =

- Clorazione dell'acqua

Clorazione dell'acqua = —
Densita dell'acqua

Ai fini pratici, la densita dell'acqua puo essere assunta come 1.
Salinita dell'acqua = 0,03 + (1,805 x acqua clorata) parti per mille.
La salinita si misura in grammi di sale per chilogrammo di acqua.

Ad esempio, una salinita di due significherebbe che ci sono due grammi di sale in ogni chilo-

grammo di acqua.
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CUM SE CALCULEAZA SALINITATEA APEI?
Fisa de instructiuni pentru testarea salinitatii apei.

Procedura:

Umpleti biureta cu solutie de 0,01 N (normalitate) AgNO,.

2. Seiau 10ml din proba A de apa intr-un pahar conic si se adauga cateva picaturi de solutie de
cromat de potasiu 5%.
3. Titrati probele de apa conform solutiei de AgNO,. Scopul final al titrarii este schimbarea culorii
probei de apa.
4. Se titeaza proba pana se obtin solutii saturate. Poate fi necesar sa titrati de cel putin doua ori.
5. lInregistrati rezultatele intr-un tabel.
Proba Volumul probei de Lectura de biureta Cantitatea de AgNO,
apa consumata
Stare initiala
A
Starea finala
B

Calcul si concluzia:

Calculati salinitatea probelor de apa folosind urmatoarea formula:

. . Volum de AgNO, folosit x N (normalitate) AGNO,
Clorozitatea apei =

Volum esantion

. - Clorarea apei
Clorarea apei = P

Densitatea apei
In scopuri practice, densitatea apei poate fi luata ca 1.
Salinitatea apei = 0,03 + (1,805 x apa clorata) parti la mie.
Salinitatea se mdsoarad in grame de sare per kilogram de apa.

De exemplu, o salinitate egala cu doi, ar insemna ca exista doud grame de sare in fiecare kilo-

gram de apa.



