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TITLE 

WATER QUALITY IN NEARBY AREAS TO CANELONES CITY THROUGH THE 

USE OF MACROINVERTEBRATES AS BIOINDICATORS. 

 

1.ABSTRACT 

 

The situation of Canelón Chico creek was evaluated in three different study sites: before 

(Cascadita de los Monjes), next (Artigas Park) and after Canelones city (Pacífico creek), 

with the aim of verifying whether the activities of the inhabitants of this city affect the 

quality of freshwater of the mentioned stream in the same way. 

The research question says: Due to human activities of the inhabitants of the city of 

Canelones, is the freshwater quality of the stream studied affected differently along a 

spatial gradient according their proximity to the population?  

Therefore, these objectives were established: Analyze the state of water quality in Canelón 

Chico creek in three different sites, through the study of macroinvertebrates as 

bioindicators during the winter season in June. 

Inform the population and the authorities concerned so that they intervene on the results 

achieved while maintaining or improving water quality. 

This unique monthly assessment was done using MACROINVERTEBRATES as these 

beings are BIOINDICATORS of water quality according to its biotic index that is obtained 

from the sum of the scores assigned to the families that have been identified in the samples. 

The findings were supplemented with water physicochemical measurements (pH, 

transparency and temperature) using GLOBE protocols.  

In the three different sampling points, 3 repetitions were made. At the end of the monitoring 

and after the establishment of correlations between the evaluated variables, it is concluded 

that in the PACIFICO CREEK water quality is VERY CRITICAL since it has a lower 

number of biotic index with respect to the other two sites. The results of this research will 

serve to raise awareness among residents of the area of influence of the creek, 

communicating the research results through different means. 

Keywords: Macroinvertebrates, water quality, sensitivity of bioindicators, Canelón Chico 

creek 
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2. RESEARCH QUESTION, HYPOTHESIS AND OBJECTIVES 

 

Researchable question 

Due to human activities of the inhabitants of the city of Canelones, is the freshwater quality 

of the stream studied affected differently along a spatial gradient according their proximity 

to the population?  

Hypothesis 

Hypothesis raised. In places with less human activity, far from Canelones City, the 

amount of macroinvertebrates is greater than in the area next to the city. 

Null hypothesis: Are there no differences in the intensity of human activities on the 

population of macroinvertebrates along the Pacífico Creek? 

 

Objectives  

✓  Analyze the state of water quality in Canelón Chico creek in three different sites, 

through the study of macroinvertebrates as bioindicators during the winter season in June. 

✓ Inform the population and the authorities concerned so that they intervene on the results 
achieved while maintaining or improving water quality. 

 

3. INTRODUCTION  

 

"Santa Lucía River Basin has a strategic importance for Uruguayan society as is the main 

source of water supply, providing drinking water to 60% of the population across the 

country. In the sub basin Santa Lucía Chico, Paso Severino reservoir is located, with a dam 

of 20 km2 with 70 million m3 of volume, and 3.5 m deep, which receives a water drainage 

area of 2500 km2 (Florida Department). The reservoir allows flow control of the water 

downstream, to supply the OSE (State Sanitary Works) water treatment plant, located in 

Aguas Corrientes (Canelones). The main purpose of purified water is domestic use. 

Having an appropriate management system in the basin is essential to have enough water 

in quantity and quality to cover all necessary uses and avoid environmental conflicts. 

Therefore, they must converge on systems of use and commitment by users in all sub-

basins, from north to south, in order to avoid deterioration or contamination of water. The 

basin area extends along six departments; therefore, environmental policies should be 

agreed to coordinate actions to advance on the path of sustainability. "(Achkar, 2012, p. 1)  

According to the Measure 8 applied by DINAMA (National Environmental Directorate), 

Ministerial Resolution No. 229 / 015 states that those owners bordering such important 

river basin must comply with an action plan for its protection.   

"Because of the input of organic matter, riparian vegetation plays an important role in the 

structure and complexity of rivers (Boothroyd et al., 2004). The riparian vegetation is more 
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connected to life happening in the river than outside it, playing a main role in the trophic 

chain of these environments and in determining the composition of the communities that 

inhabit them such as macroinvertebrates are (Vannote et al, 1980; Corbacho et al, 2003). 

Changes in land use are reflected in water resources, suffering degradation in quality 

through contamination. At the same time, there are lots of aquatic and terrestrial 

ecosystems that depend directly on the quality of water” (Morelli, 2014, p. 1160). 

In these waterways there are large quantities of species living together, such as tadpoles, 

larvae, small and medium-sized fish like catfish, mojarrita (Pyrrhulina australe) and 

tararira (Hoplias malabaricus), diversity of snails, mosquitoes, flies and birds like the 

aguatero (Nycticryphes semicollaris), the pavita de monte (Penelope obscura) and 

horneros (Furnarius rufus) 

 "The presence, condition and quantity of certain group of organisms such as fish, insects, 

algae, plants or other aquatic life can provide accurate information about the health of a 

water body (rivers, streams, lakes, wetlands, estuaries). That is, the biological 

characteristics are used to understand the factors in their environment” (Pugaca, 2012). 

 

"Focusing on the beings that allow this research, it can be established that the benthic 

macroinvertebrates are organisms that live at the bottom of rivers or river beds, which can 

be seen with naked eye. Their great diversity, type of food and different life cycles make 

them good indicators of the ecological quality of rivers, offering a wide spectrum of 

responses to different environmental disturbances.    

These individuals are used as biological indicators for the following characteristics: 

✓ They are widely distributed, abundant and easily collected because of their size that 
makes them visible to naked eye. 

✓ Being in all aquatic systems, encourage comparative studies. The taxonomy of 
various groups is known, and its identification is relatively less complex compared 

to inferior groups such as algae, bacteria or fungi. 
✓ The sedentary nature of many of the species, facilitates spatial assessment of long 

term adverse effects in the community. 
✓ The sampling technique is relatively simple and with inexpensive equipment. 
✓ After a disturbance, they require minimum time to recover. 

 

The most sensitive groups to ecosystem alterations are aquatic insect larvae of Trichoptera, 

Ephemeroptera, Plecoptera and the larvae and adults orders of Coleoptera. These 

individuals are highly sensitive to degradation of aquatic ecosystems.  

On the other hand, Hyalellidae and Amphipoda species are resistant to changes in the 

ecosystem in which they live. 

Macroinvertebrates help to know the water quality of the Canelón Chico creek. They are a 

tool to reflect and establish what could be the state of the stream. "(MMAYA, 2012, p. 17) 

In order to verify the effect of human activities on the river, and to raise a long term 

participatory monitoring proposal in the area, it was proposed to develop this research that 

seeks identify the most sensitive species to certain water conditions. 
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In June the samples were taken in the study areas. During that period it could do all that 

was proposed: the macroinvertebrates, water temperature, pH and water transparency 

GLOBE protocols. 

 

4. RESEARCH METHODOLOGY AND MATERIALS 

4.1 Study area 

 

Canelones is an Uruguayan city, capital and administrative center of the department of 

Canelones and its municipality homonym. It has a population of 19,865 inhabitants. It is 

one of the most important cities of the department, in the southern part of Uruguay, which 

is located along the Canelón Chico creek. According to the above mentioned, this creek is 

more than important for the inhabitants of this urban center since it provides them the water 

used daily for different activities. 

The surrounding inhabitants have pastures and livestock breeding, small orchards and in 

recent years has flourished the number of soybean fields. 

It is located at -34.516666 ° and -56.283333°geographic coordinates, with a maximum 

height of 29 m. above sea level.  

The three sampling sites are all within the Canelón Chico water stream, an important stream 

for the inhabitants of the south of the country as it is tributary of the main river which water 

is extracted to be made drinkable and consumed by the inhabitants. Therefore, it was 

decided to estimate the quality of that water and observe the characteristics of the three 

sites from north to south. They are in a radius of about 4 km. from Canelones city. One of 

them, (Cascadita de los Monjes), is located in Villa Guadalupe, before the city. The second 

(Pacífico creek), is in the area of Margat and the third (Artigas Park) is on the eastern edge 

of the departmental capital, just 500 meters from it. 

The first thing to do in each one of the chosen sites was to define the area and select a 50 

meter transect line with the guidelines of GLOBE protocols to perform the corresponding 

studies y samplings there.  

A characterization of the study areas was made based on the following criteria which may 

influence the quality of the water. 
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* Location of the 3 sites according to proximity to the city of Canelones 

Table 1 

Elements used for habitat characterization of the sampling areas were plotted to facilitate 

sites comparison. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Own Processing 

ELEMENTS TO OBSERVE UNIT OF MEASUREMENT 

Cattle Presence / absence 

Birds Presence / absence 

Water with smell Presence / absence 

Neighboring crops Presence / absence 

Algae  Presence / absence 

Turbulence  Presence / absence 

Riparian forest Presence / absence 

Stream bed Type  

Stream width In meters 

PACIFIC CREEK 

ARTIGAS PARK 

CASCADITA DE LOS MONJES 
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The criterion used to prepare this table was direct observation, recording presence or 

absence of said elements. 

 

For the only monitoring of water quality undertaken in 2017, the GLOBE protocols used 

were: 

1- pH 

2- Temperature  

3- Transparency  

1- pH indicates the acidic content of water. The pH scale (measured from 0.0 to 14.0) 

is a logarithmic scale of concentration of (H+) ion hydrogen. Solutions with a pH 

higher than 7.0 are classified as basic and those with pH less than 7.0 are acidic. 

pH 7.0 is neutral. Per each pH unit, concentration of hydrogen ions is ten times 

larger than the next. Therefore a small change in pH might have significant effects 

on water quality. Most lakes and streams have pH values between 6.5 and 8.5. 

(GLOBE, 2005, p. 2)  

pH measurements were taken with a digital pH meter brand Cole Parmer, which 

was calibrated before performing field work, with the calibration solutions for pH 

4 and 7. Such measurement was repeated three times in each of the sampling sites. 

2- Temperature is a simple measure to do. However, it is very important because 

allows scientists better understand other hydrology measurements such as pH, 

which is the case that concerns us. The temperature influences the amount and 

diversity of aquatic life. (GLOBE, 2005, p. 2) 

This measurement was performed with alcohol thermometer calibrated days before 

the field work. This measurement was repeated 3 times in each of the sampling 

sites. 

3- The third measurement performed was water transparency. Suspended particles in 

water are similar to dust in the atmosphere, since they reduce the depth to which 

light can penetrate. Sunlight provides the energy for photosynthesis. The depth to 

which sunlight penetrates in the water body determines the depth to which aquatic 

plants can grow. 

Transparency decreases with the presence of molecules and particles that can 

absorb or scatter light. Black or dark materials absorb more wavelength light while 

white or clear materials reflect it. The particle size is also important.  

The way the light disperses as enters a water body depends on the amount, 

composition and size of the dissolved and suspended materials. (GLOBE, 2005, p. 

2) 

This measurement was performed using a transparency tube of 120 cm, creating 

shadow there in, and repeated three times in each of the sample sites. The water 

was extracted from the stream using a jar that is reserved for that purpose.  

These protocols were performed in conjunction with the macroinvertebrates protocol as 

they enrich the discussion about the possible causes of the existence of these beings in the 
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current study. The data is then recorded on the data entry sheet provided by GLOBE to be 

uploaded to the web. 

Beyond performing protocols to know the pH, temperature and water transparency, the 

investigation focused on the collection, sorting and counting macroinvertebrates of that 

were obtained in the three samplings. The sampling technique used was the one for muddy 

bottoms. (GLOBE, p. 15) This work was carried out at solar noon local time.  

Three replicates were performed at each site by placing individuals found in jars with water 

from the stream of study. These jars were labeled and taken to classroom where the 

specimens were observed with magnifying glass, were classified and counted. 

The Identification Key: “Miniguía zooplankton y macroinvertebrados de agua dulce de 

Uruguay” (s.d.) was used for species identification. Biologist Emanuel Machin, who 

accompanied all the research, provided this key and guided in using it for identification.  

We chose macroinvertebrates, as these living beings are BIOINDICATORS of water 

quality according to their sensitivity level. This level is on a scale of 1 to 10, corresponding 

1 to the strongest individuals and 10 to the most sensitive. The findings were verified with 

physicochemical water measurements (pH, transparency and temperature) using GLOBE 

protocols.  

To determine the sensitivity levels of each group of macroinvertebrates the MMAYA guide 

(2012) was used. 

5. RESULTS 

5.1 Data Analysis 

Each of these data was uploaded to the database of GLOBE website, enriching the 

registration of similar activities undertaken the previous year. In addition, it is planned to 

carry out the same sampling next year and thus compare whether there were improvements 

in water quality or not. 

 
 

Data registered on GLOBE web site 
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Once the specimens were sorted and counted, proceeded to record data in tables and graphs 

were developed to capture results in a more illustrative way. 

 

 

5.2 Description of the sampling areas 

 

 

Observations of the physical environment were very different:  

 

 

● ARTIGAS PARK: 
◦ A site with lots of vegetation: in the creek shores there were grasses.  

◦ Large accumulation of household waste: plastic bags, plastic and glass bottles, 

paper, fabrics. 

◦ On the water surface observed an oily layer. 
◦ It is an area that is not affected by agricultural activities.  

 

 

 

 

● PACIFICO CREEK: 

◦ The site had lots of mud, was slippery and there was much vegetation on both 

shores. 

◦ That mud was greasy, thick and black with smell of sewage. 

◦ There was waste, but less than in the previous site. 

◦ On the water surface observed an oily layer. 

◦ It is an area used for cattle ranching. 
 

 

 

 

● CASCADITA DE LOS MONJES:  

◦ Of the three sites is the one with more vegetation and less human intervention. 
◦ Large presence of grass on both shores was observed. 

◦ It is a field used only for cattle ranching. 
◦ Water had no odor. 

◦ There were birds in the area. 

◦ We saw no waste in our sampling area. 
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Table 1A 

Elements used for habitat characterization of the sampling areas. 

ELEMENTS TO OBSERVE ARTIGAS PACIFICO CASCADITA DE LOS MONJES 

Presence of cattle NO XXX XXX 

Presence of birds XX XXX XXX 

Water with smell X XXX NO 

Neighboring crops  NO XX NO 

Algae  NO NO NO 

Turbulence  NO NO NO 

Riparian forest NO XXX XXX 

Stream bed muddy muddy muddy 

Stream width 4 meters 8 meters 4 meters 

Source: Own Processing 

* Note: the X letters represent the degree of occurrence of the observed, where X corresponds to "poor" and 

three X stands for "overmuch" 

5.3 Physicochemical water quality  

 

 

Table 2 

 

 

ARTIGAS PARK PACIFICO CREEK CASCADITA DE LOS MONJES  

Transparency 
Measurement 1: 91 cm Measurement 1: 48 cm Measurement 1: 87 cm 

Measurement 2: 90 cm Measurement 2: 50 cm Measurement 2: 85.8 cm  

Measurement 3: 91 cm Measurement 3: 49 cm Measurement 3: 86 cm 

pH 
Measurement 1: 9.7 Measurement 1: 8.4 Measurement 1: 8.7 
Measurement 2: 9.7 Measurement 2: 8.2 Measurement 2: 8.5 
Measurement 3: 9.5 Measurement 3: 8.2 Measurement 3: 8.6  

Temperature 
Measurement 1: 25 ° C Measurement 1: 22 ° C Measurement 1: 17 ° C 
Measurement 2: 24 ° C Measurement 2: 22.5 ° C Measurement 2: 19 ° C 
Measurement 3: 25 ° C Measurement 3: 22 ° C Measurement 3: 18 ° C 
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5.4 Analysis of results 

 

 

Number of individuals per species of macroinvertebrates found in the sampling areas. 

 

 

Table 3 

 

 

April 2018 

 

 
SPECIES CASCADITA DE 

LOS MONJES 

ARTIGAS PARK PACÍFICO 

CREEK 

INDEX 

BMWP 

TALITRIDAE  1 8 4 

ANCYLIDAE  3 1 3 6 

LUMBRICULIDAE   1 1 

PLANORBIIDAE  1 2  4 

PHYSIDAE  9 1  4 

GERRIDAE   1  5 

CYPRIDIDAE   1  4 

ELMIDAE  1   4 

NOTONECTIDAE  1   6 

AMPULLARIIDAE 4   5 

ABUNDANCE 19 7 12   

NUMBER OF FAMILIES 6 6 3  

 

 

 

 

 

Table 4 

 

October 2018 

 
SPECIES CASCADITA DE 

LOS MONJES 

PARQUE 

ARTIGAS 

ARROYO 

PACÍFICO 

INDEX 

BMWP 

TALITRIDAE 4   4 

ANCYLIDAE      

LUMBRICULIDAE 3   1 

PLANORBIIDAE  2   4 

PHYSIDAE   1  4 

GERRIDAE 5   5 

CYPRIDIDAE      

ELMIDAE    35 4 

NOTONECTIDAE      

AMPULLARIIDAE  14   5 

HALIPIDAE   71 4 

SPHAERIIDAE  1   4 

ABUNDANCE 29 1 106   

NUMBER OF FAMILIES 6 1 2  
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Figure 1 

 

 
 

 

Figure 2 

 

 
 

Relations were established between the physicochemical values of the areas studied with 

macroinvertebrates according sensitivity indices. 
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Based on these data, we can affirm: 

 

 

Cascadita de los Monjes 
  1ST SAMPLING 2nd SAMPLING 

Beings 19 29 

Families 6 6 

  The family with the greatest 

number of beings was PHYSIDAE 

with a total of 9. 

The family with the greatest 

number of beings was 

AMPULLARIDAE with a total of 

14. 

The second family with the most 

selected beings was 

AMPULLARIDAE (4). 

The second family with the most 

beings collected was GERRIDAE 

(5). 

The families with only one being 

were ELMIDAE,  

PLANORBIDAE,  

NOTONECTIDAE. 

The family with only one being was 

SPHAERIIDAE 

The highest biotic index is 6 (2 

families) and the lowest is 4 (3 

families). 

The highest biotic index is 5 (2 

families) and the lowest is 1 (1 

family). 

The total corresponding to the 

biotic index is 29. 

The total corresponding to the 

biotic index is 23. 

According to the BMWP biotic 

index, water quality is CRITICAL. 

According to the BMWP biotic 

index, water quality is CRITICAL. 

  
  

 

Artigas Park 
  

  1ST SAMPLING 2nd SAMPLING 

Beings 7 1 

Families 6 1 

  The family with the largest number 

of beings was PLANORBIDAE 

with a total of 2. 

The only family found was the 

PHYSIDAE 

The rest of the families only have 

one being. 

  

The highest biotic index is 6 (1 

families) and the lowest is 4 (4 

families). 

The only biotic index is 4. 

The total corresponding to the 

biotic index is 27. 

The total corresponding to the 

biotic index is 4. 

According to the BMWP biotic 

index, water quality is CRITICAL. 

According to the BMWP biotic 

index, water quality is VERY 

CRITICAL. 
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Arroyo Pacífico 
   

  1ST SAMPLING 2nd SAMPLING 

Beings 12 106 

Families 3 2 

  The family with the greatest 

number of beings was 

TALITRIDAE with a total of 2. 

The family with the largest number 

of beings was HALIPIDAE with a 

total of 71. 

There are 3 beings of the 

ANCYLIDAE family and a 

member of the LUMBRICULI-

DAE family. 

There are 35 beings of the 

ELMIDAE family. 

The highest biotic index is 6 (1 

family) and the lowest is 1 (1 

family). 

The only biotic index is 4. 

The total corresponding to the 

biotic index is 11. 

The total corresponding to the 

biotic index is 8. 

According to the BMWP biotic 

index, water quality is CRITICAL. 

According to the BMWP biotic 

index, water quality is VERY 

CRITICAL. 

  
 

 

 

 

 

 



 
 

14 
 

 

 

Figure 1: Data on GLOBE visualization system  
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6. DISCUSSION  

The three sampling sites differ from each other as the Cascadita de los Monjes is the one 

with less human intervention because it is only surrounded by fields of cattle breeding, 

however the Artigas Park site is the most modified for being in the outskirts of Canelones 

city. Finally, the Pacífico creek site presents modifications due to crops since one of its 

banks has plantations of genetically modified soybeans, with all that this entails: use of 

pesticides, herbicides and fertilizers. (Difilippo, s.d.) 

But the latter is the one with the highest level of water quality according to the types and 

amounts of macroinvertebrates found. In addition, many individuals and variety of species 

were observed. 

After attending the University of Sciences (UDELAR), it was understood that for a stream 

having living beings in it, the pH should be between 4.5 and 9.5. A good quality water must 

have a pH between 6 and 9. It should be noted that this varies if there is vegetation in the 

sampling sites. Thus, it was established that the samples were drawn from similar sites 

(muddy bottom type), still water, muddy banks, banks with vegetation).  

According this first survey we can conclude that the quality of this water body, so important 

for the inhabitants of the area, could present a slightly different level of impairment in the 

three study sites. 

Throughout this process, we performed all the sampling work, analysis and data upload. 

The relationship between us was improved thanks to the team work carried out. The 

importance of having a stream of water as much suitable as possible for consumption and 

use was understood, as well as the fact of raising public awareness about this issue. 
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7. CONCLUSIONS 

 

CASCADITA DE LOS MONJES 

 

While the same number of families was found and the number of beings increased, the 

biotic index is lower in the 2nd sampling. 

 

This could be due to: 

Influence of human activities: there was a clearing of trees greater than at the beginning of 

the year. 

Maybe the water conditions have changed making the macroinvertebrates look for a new 

site with better conditions to live. 

Upstream, there may have been some change in water quality. 

The decrease in the channel limits the number of families found. 

The channel was modified due to the fall of trees as the discarded remains accumulated in 

the stream. 

 

ARTIGAS PARK 

 

In the second sampling, fewer beings and fewer families were found, therefore, the biotic 

index decreased, from critical to very critical. 

It may be due to: 

There is a modification of the habitat of the macroinvertebrates since the human cut the 

water flow in order to avoid flooding in that area of the city of Canelones. 

The conditions are not given for the macroinvertebrates to live there. 

The effluents that reach this current stagnate generating unfavorable conditions for the 

development of life. 

 

PACÍFICO CREEK 

 

Although more beings were found in the second sampling period, the number of families 

decreased as the biotic index did. 

That may be due to: 

The found beings are more resistant to the changes and the conditions of the place made 

possible the reproduction of these two families in particular. 

 

The oily layer present in the month of April was not observed. 

Being an area where there are soy plantations, the chemicals used in this crop can reach 

the water flow, altering the conditions that make life possible. 

The waters were more stagnant. 

 

 

Therefore, it may be necessary further research studying macroinvertebrates in one study 

site at different depths and distances from the banks and research on the relationship of the 

clams with the medium, nutrients, competitors and conditions that promote or affect their 

growth. To improve research, it could be proposed in a future stage to collect samples at 

all sites at the same time, in a period of less than a week and similar atmospheric conditions.  
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Based on the study and after analyzing the results, we cannot risk saying that there is 

contamination in the watercourse studied since it would be necessary to investigate other 

parameters in Canelón Chico water course to complement this research. 
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Annex 1: 

Schedule of Activities  

DATE ACTIVITY  

18/04/2018 Field trip: collecting macroinvertebrates in ARROYO PACÍFICO 

19/04/2018 Field trip: collecting macroinvertebrates in PARQUE ARTIGAS 

20/04/2018 Field trip: collecting macroinvertebrates in CASCADITA DE LOS MONJES 

25/04/2018 COUNTING AND CLASSIFYING 

ELEMENTS: specimens, key, sensitivity level book, alcohol, trays, bowl, colander 

Index Biological Monitoring Working Party (BMWP) was instituted in England in 

1970, as a simple method that assigns a score to all groups identified 

macroinvertebrate to the family level, having qualitative data of presence as a 

requirement or absence. Assigned score goes from 1 to 10 according to the 

tolerance to pollution. The most sensitive families have a score of 10 and the least 

sensitive of 1. Alba-Tercedor & Sánchez Ortega 198821 performed the adaptation 

of this index and called it BMWP'. (MMAYA, 2012, p. 20) 

11/05/2018 We coordinate a visit to the University of Sciences to work as follows:  

Bio-indicators, PH.  

THIS ACTIVITY WAS CONDUCTED BY PROFESSOR AROCENA  

We attended the 5th of June at 11:00  

13/07/2018 We began to organize information about macroinvertebrates. 

19/07/2018 We work with the recognition and information search of each of the 

macroinvertebrates. We draw each of them. 

01/08/2018 We finished creating the information sheets for each of the species found. 

03/08/2018 We prepare our exhibition for the Congress of Science Clubs. 

07/08/2018 We attended the Congress of Science Clubs. 

14/08/2018 We began to organize our research report. 



 
 

21 
 

18/10/2018 Field trip: collecting macroinvertebrates in ARROYO PACÍFICO 

19/10/2018 Field trip: collecting macroinvertebrates in PARQUE ARTIGAS 

20/10/2018 Field trip: collecting macroinvertebrates in CASCADITA DE LOS MONJES 

31/10/2018 We perform the classification and counting of each of the macroinvertebrates 

found. 

01/11/2018 We begin to write our conclusions. 

05/11/2018 We finalize our research report. 

08-10/11/18 We participate in the National Science Clubs Fair. 
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Annex 2  

 

Data entry screenshots to the GLOBE database 
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Annex 3  

Badges to which the group nominates  

 

COLLABORATION  

To carry out this research has been a great collaborative work between different social 

actors with a level of expertise that made it possible to reach the expected results. In 

addition to collaboration on various teams inside and outside of the classroom, this work 

is also supported with a biologist, a chemical engineer and with members of the 

departmental community with who it will seek to further improve the quality of the water 

of this stream of study and enjoy the same as it was previously the case. In this 2019 will 

be added the historical Institute of Canelones, providing a look from the importance of this 

stream at historic level.  

 

COMMUNITY IMPACT  

After starting work on this project in class, there has been a profound change in the student 

body regarding environment care already awareness on the importance of this current 

water. This process of awareness has been communicated to their families not only in a fair 

that was held in our school in December 2018, but also through the local press. It is planned 

to make a citizen intervention in order to inform Canelones citizens in a more direct way 

and add the work carried out by Canelones’ municipality. In addition, in  December 2018, 

this research was presented to the National Science Clubs Fair. 

 

CONNECTION TO A STEM PROFESSIONAL 

Due to the complexity of knowledge which should be handled in this investigation, it was 

necessary to work with a biologist (Emanuel Machin) since its beginning. It was he who 

supported work on computer, the field trips and the handling of information obtained after 

the performed survey. This biologist is promoting the creation of a protected Area in part 

of the area in which pass this stream. We also worked with a chemical engineer (María 

José Manivesa) everything relevant to the characteristics of the water stream itself as well 

as writing a scientific report. She boosted the analysis of information and obtaining 

conclusions, encouraging critical reflection of the data. 
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Annex 4  

Photographs 

 

 

  

Cascadita de los Monjes 
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Artigas Park
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Artigas Park 
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Pacific Creek 


