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Abstract 
 
It was proposed to evaluate hydrobiological information (phytoplankton, 

zooplankton, periphyton, benthic macroinvertebrates, and nekton) in two 

sampling points in the Lurín River at the height of the Antioquia district, 

Huarochirí Province, Lima. The methods of collection, identification, and 

analysis of biological communities were followed. Aquatic organisms were 

quantified. Taxonomic identification was carried out according to Prescott 

(1975). The results were analyzed with biological diversity indices using the 

PAST statistical program. The abundant species of phytoplankton in stations 

EP-01 and EP-02 were “Cocconeis placentula” and “Gomphonema 

subclavatum”, belonging to the Bacillariophyta family.Regarding 

zooplankton, in stations EP-01 and EP-02 in both seasonality it presented 

little biological diversity. In the Periphyton in both seasons and times, 

equitable abundance between species was evident. Macroinvertebrates (EP-

01 and EP-02) during the dry and wet seasons present good ecological 

quality of water and regulate water quality. In conclusion, the biological 

composition of the water body and some cities' socioeconomic activity in 

Antioquia were evidenced.  
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1. Introduction  

 The Lurin river basin belongs to the Pacific slope and has a drainage area 

of 1,658.19 km2. It is a medium-sized basin geographically located between 

meridians 76°17'11" and 76°54'33" west longitude and parallels 11°50'31" 

and 12°16'34" south latitude; politically, it includes the provinces of Lima 

and Huarochirí in the Department of Lima. The waters of the Lurin River run 

near the town of Antioquia in the province of Huarochirí, located 70 km from 

the city of Lima, at an altitude between 1234 and 1272 masl. [1] 

 On the other hand, according to their physical-chemical characteristics, 

the lotic and lentic continental aquatic ecosystem host a series of organisms 

grouped in communities and fulfill substantial roles as primary, secondary, 

tertiary consumer producers, and decomposers. These communities conduct a 

dynamic of the environment and its variation over time, constituting pillars 

for the evaluation of the state of water quality and the ability to adapt to 

different environmental factors; in this community, we have Plankton: 

Community of photosynthetic plant organisms such as phytoplankton 

represented by microalgae that form groups such as green algae, red algae, 

diatoms, phytoflagellates and cyanobacteria. [2] The other community that 

constitutes it is the zooplankton represented by microscopic invertebrate 

animals, with limited movements dependent on the water's vertical and 

horizontal directions. Periphyton: they are primary producers, very sensitive 

to environmental change, and are used as bioindicators because they measure 

and quantify the magnitude of stress and the characteristics of the habitat, 

and the ecological response to damage of an ecosystem. Benthic 

macroinvertebrates: represented by invertebrate animals that are larger than 

500 µ in size. They constitute the dominant group in rivers, although they are 

also found in the littoral zone and the bottom of lakes and lagoons. 

Aquaculture is an activity considered an alternative to fishing; it focuses on 

breeding fish and aquatic species to produce food, the raw material for 

industrial use, among others. Watersheds integrate a diversity of ecosystems, 

where territories and remote populations relate to each other. They provide 

environmental goods and services necessary for human life. [3,4] 

 Likewise, several studies have studied spatial and temporal variations of 

benthic organisms, and water quality indicators in rivers were reported, 

prioritizing phytoplankton and zooplankton also linking them with metal 

concentrations. Likewise, the literature reports linkages of chemical 

indicators of water quality as determinants of biological composition. In both 

cases of analysis, it is indicated that these distribution patterns - of 
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species and physicochemical indicators provide relevant information for the 

conservation and management of inland aquatic ecosystems. Studies of 

benthic macroinvertebrates have been reported as ecological indicators in 

water bodies, being the main components of water legislation worldwide. 

These organisms have proven to be excellent indicators of water quality. [5] 

The objective was to carry out a hydrobiological study to evaluate the quality 

of the aquatic environment in the Lurin River, taking as a reference the 

abundance, richness, and diversity of the biological communities present in 

the water, to see their ecological quality to have an alternative for 

socioeconomic aquaculture development in the city. 
 

2 Method 

 Study area: 02 monitoring points EP-01 and Ep-02 were taken in the 

Lurín river during the wet and dry season (February and November 2019). 

 

 

        Figure 1: Map with monitoring points 
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 Sampling protocols were carried out according to those mentioned in 

figure 1. Subsequently, the organisms analyzed in the laboratory were: 

Phytoplankton: method SMEWW-10200-F. Zooplankton: method SMEWW-

10200-G. Periphyton: method SMEWWW-10300-C (APHA, AWWA & 

WEF). Macrobenthos: method SMEWW-10500-C. Nekton according to 

taxonomic keys. Data analysis according to biological indices: Shannon & 

Wiener Diversity, Simpson, Bray -Curtis Similarity. Bioindicators of water 

quality: BMWP index, IBF, EPT, ABI macroinvertebrates as indicators of 

water quality. Descriptive statistics were used for the physicochemical 

parameters of the water. The same statistical tool was used for 

socioeconomic information. [6] 

 

3 Results 
 
3.1 Phytoplankton 

 

 The points EP-01 and EP-02 in dry and wet season presented the 

Shannon and Wiener Index with values >2; they are quite diverse. During the 

dry season, in the 02 stations, Simpson's Dominance Index was 0.94, which 

shows an equal abundance among species. At Points EP-01 and EP-02 the 

Margalef Index in the wet season showed ecosystems with medium diversity, 

while the Pielou Index in the two stations indicates that the species are 

diverse but not dominant. [7] 

3.2 Zooplankton 

 
Simpson's Dominance Index at stations EP-01 and EP-02 in the wet and 

dry season indicated that all species had equal dominance, the Shannon & 

Wiener Index showed little biological diversity. Likewise, the Margalef 

Index indicated values < 2 and therefore showed little species diversity. The 

Pielou Index at station EP-01 in the dry season showed dominance compared 

to the other monitoring points. According to the Bray-Curtis index, a 

grouping with species similarity greater than 30% was formed between the 

sampling stations located on the Lurin River (EP-01 and EP-02) in the dry 

season and 80% similarity in the wet season. [8] 

3.3 Benthic Macroinvertebrates 

 
The most abundant species at station HB-01 (Lurín river) was 

Americabaetis sp. (family Baetidae) and Limonicola sp. (family 

Blepharoceridae), both of the order Diptera. Likewise, these species were the 

most abundant at sampling station HB-02 (Lurín river). The Bray Curtis 

Dendrogram (Figure 2) shows a 62% similarity in EP-01 and EP-02 in the  
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dry season and 64% similarity in EP-01 and EP-02 in the wet season. 

Therefore, they are similar in species and abundance. Figure 2. shows that 

the Shannon & Wiener Indexes have values >2, so they are quite diverse in 

the wet and dry seasons, while Simpson's Index indicated that the species 

dominance in both seasons is equal. The ABI Index of the monitoring 

stations in the Lurin River (EP-01 and EP-02) during the dry and wet seasons 

showed good ecological quality, according to Acosta et al., 2009. The ETP 

Index at stations MP-01 and MP-02 during the dry and damp season analysis 

showed regular water quality due to individuals of the Ephemeroptera and 

Trichoptera orders. [9] 
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Figure 2: Bray Curtis dendogram of benthic macroinvertebrates in the 

Past program 

 

In Figure 2. The Shannon & Wiener Indices were performed on benthic 

macroinvertebrates' data to measure the species diversity between species, 

where values> 2 are observed; therefore, they are quite diverse in the wet and 

dry season at the points (EP -01 and EP-02). While the Simpson Index 

indicated that the dominance of species in both epochs was the same. Both 

indices of biological diversity are essential to measuring hydrobiological 

organisms' presence in the Lurín River's water. 
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Figure 3: Shannon & Wiener and Simpson's Index in Benthic 

Macroinvertebrates 

 

 

Figure 3, the ABI Index of the monitoring stations in the Lurín River (EP-01 

and EP-02) during the dry and wet season presented good ecological quality 

according to Acosta et al., 2009. The ETP Index in the EP-01 station and EP-

02 during the analysis in the dry and wet season presented regular water 

quality due to individuals' presence from the orders Ephemeroptera and 

Trichoptera. 
 

3.4 Periphyton 

 
The points EP-01 and EP-02 in the dry and wet season are presented in 

figure 3, the Shannon and Wiener Index with values >2; they are quite 

diverse. 

 During the dry season, in the 02 stations, Simpson's Dominance Index 

was 0.88, which shows an equal abundance among species. At point EP-02 

wet season, the Margalef Index showed ecosystems with high diversity. In 

contrast, the Pielou Index in the two seasons stations indicates that all species 

are diverse, but not dominant. 
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3.5 Nekton 

 

 During the dry season, no species were recorded, and during the wet 

season at station MP-01 (Lurin River) fry of fish community species were 

observed, which could not be collected due to the rocky substrate of the 

Lurin riverbed. [10,11] 

Having surveyed a sample of the Antioquia community residents, of the 

11 questions asked, only three had distinctions among the response options 

(Table 1). In these three questions, the results showed significance for the 

question "Do you farm?" were the most significant number of people 

indicated that they did not farm, showing a significant association (kappa = 

0.124). This result is linked to the question Do you carry out any other 

activity in addition to farm work, which, although it did not show 

significance independently of age ranges, did show an association, although 

at a weak level (kappa = 0.089). Another important aspect was that all 

respondents stated that they drank water directly from the river and 

consumed fish and shrimp from the river. [12] 
 

Table 1. Frequency of responses from residents of the Antioquia jurisdiction to the 

socioeconomic component. 

 

Consultations to the population 
30 - 45 

Years 

46 - 60 

Years 

Over 60 

years old 
Chi-square Kappa 

Do you know of any activity 

in your district? 

No 3.3% 0.0% 0.0% X
2
 = 1.787; 

p = 0.409 

k = -0.033; 

p = 0.181 Yes 33.3% 50.0% 13.3% 

Are you engaged in 

agriculture? 

No 13.3% 0.0% 0.0% X
2
 = 7.972; 

p = 0.019* 

k = -0.124; 

p = 0.005 Yes 23.3% 50.0% 13.3% 

Do you carry out any other 

activity in addition to 

farming? 

No 20.0% 43.3% 13.3% X
2
 = 5.065; 

p = 0.079 

k = 0.089;  

p = 0.029* Yes 16.7% 6.7% 0.0% 

 

 Table 1 shows another result of this survey was to visualize that the 

generations between 30 and 45 years of age no longer perform these 

communities' traditional tasks, in contrast to those over 45 years of age. This 

means that, for future strategic plans for the sustainable development of this 

territory, the authorities should reformulate the options proposed to these 

citizens. [13,14] 
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4 Conclusions 
 

 The composition and abundance of phytoplankton showed high diversity 

according to the study, the highest richness was visualized for phytoplankton, 

followed by periphyton, benthic macroinvertebrates and zooplankton. The 

dominant group of phytoplankton and periphyton was the phylum 

Bacillariophyta. 

 According to the score obtained for the ABI index at stations MP-01 and 

MP-02 (Lurin River) during the dry and wet seasons, it presented good 

ecological quality. On the other hand, the ETP Index at stations MP-01 and 

MP- 02 during the dry and wet season showed regular water quality due to 

the presence of individuals of the Ephemeroptera and Trichoptera orders. 

 No fish species were recorded during the wet and dry seasons, but there 

were sightings of fry at station EP-01 during the wet season. 

 According to the physicochemical parameters obtained compared to the 

ECA of the water D.S. N°004-2017- MINAM, it is in Category 4. This work 

has served to see how the biological composition is in the water body; more 

studies on heavy metals in water are required. 

 According to the socioeconomic study of the city of Antioquia, the 

authorities should reformulate the proposed options for generations 30 to 45, 

for future strategic plans for sustainable development of that territory. [15] 
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