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Figura 1 - Macroinvertebrados bentdnicos bioindicadores de qualidade de agua

Fotos: Laboratoro Ecclogia de Bentos.



  Digital teaching in natural scientific subjects                          

	EXPERIMENTAL PROTOCOL
	
Biological quality assessment of water of the Ribeira do Cadoiço

	Objectives
General
· Cooperation in team work, revealing curiosity and open mind.
· Participating in a creative way with responsibility on the developed activities 
· Execute with precision the experimental protocols
· Understand and recognize the importance of macroinvertebrate for the determination of water´s  ecological quality .
· Value the utility of the practical activities on the ecological characterization of the surrounding environment;
· Develop autonomy, curios and creative  mind, as well as critical refection;
Específicos:
· Georeferencing the stops along the natural trail;

· Use temperature and pH meters ;
· Colect water samples from  Ribeira do Cadoiço;

· Observe benthic  macroinvertebrate with a 
hand magnifying glass ;

· Identify and count the different benthic  macroinvertebrate ;
· Discuss the importance of these ecological indicators
	Introduction

What are benthic macroinvertebrates? 


The benthic macroinvertebrates, or simply "benthos" (bento = bottom, macro = large, invertebrate = animal without dorsal column) 
are invertebrates with dimensions greater than 1to 2 mm. 
They live in the submerged sediment, occupying different habitats (eg rocky substratum, trunks of fallen trees within water, organic debris, aquatic plants) for at least part of their life.
Benthic macroinvertebrates play a very important role in the aquatic food chain. 
In most lotic systems (whose water is flowing), organic matter produced by primary producers (plants) is available for subsequent trophic levels through tree leaves that fall into aquatic systems and the algae and macrophytes that grow and develop in the sediment. 
Both leaves and algae and macrophytes are ingested by macroinvertebrates, which in turn represent an important source of energy for higher organisms, such as other macroinvertebrates and fish that will be energy sources for amphibians, birds, reptiles and mammals.
Some species of macroinvertebrates do not survive in polluted systems (sensitive species), however others survive, and can even develop reaching populations with high abundance.
In an unpolluted aquatic system, the macroinvertebrate community includes a high diversity with sensitive and tolerant species; on the contrary, only a small number of pollution tolerant species are present in a degraded aquatic system.





	
Safety rule 

During and after sampling, keep hands away from eyes and mouth. Wash hands after sampling. Never eat after sampling and before washing hands



EXPERIMENTAL PROCEDURE:

Material for sample collection and analysis

· Table
· Trays
· Plastic boxes 
· Rubber boots
· Tags Pencil 
· Sieve 
· Sampling network (0.5mm mesh) 
· Thermometer 
· pH meter
· Tweezers
· Handheld magnifiers 
· Plastic spoons 
· Cuvettes
· Sticky film
Sampling procedure

1. Use a thermometer and determine the temperature of the river water and record.

2. Determine the pH of the water using a pH meter or pH indicator paper and record.

3. Fill in the field form, Annex 1

4. In the water course determine the most turbulent flow and from there measure 50m downstream.

5. Start downstream sampling.

6. Using the sampling network, place the sampling aperture against the direction of the current at the most downstream limit of the area to be sampled. Lay the net against the stream of the river and move, at least 1m2, from upstream to upstream, removing the substrate with the feet in order to dislodge the organisms from the substrate.
7. Transport the net to the site margins. Carefully remove all collected material and place it in a tray to which some water from the stream has been added. Carefully remove excess water with the aid of the sieve. After emptying the net, it is advisable to examine it to see if any trapped organisms remain inside. The collection of these organisms can be done with the aid of tweezers, or turning the net inside out, washing it inside the plastic tray.
8. In this area do 6 trawls: in inorganic habitats (blocks, stones, gravel) and organic habitats (macrophytes and algae) and in each trawl proceed according to point 6. The material sampled by the six trawls is stored together and conditioned in a large, properly labeled plastic container.

1. Retake the point of greatest turbulence and move 50m upstream. Proceed in accordance with points 6, 7 and 8.
Sample processing

1. Place the samples on the previously assembled table.

2. Place the contents of each sample in a tray and identify and separate the organisms observed. With the help of a spoon or forceps do the separation and place each different organism in each cuvette.

3. Use the Annex II identification keys to classify each organism. Use the hand magnifier to observe details of the organisms.

4. Count each identified fee.

5. On the basis of the data obtained complete File 1, Annex III.

6. After counting and filling in Sheet 1, return the benthic macroinvertebrates to their natural habitat.
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