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Abstract 

Salmon farming, mainly Atlantic salmon (Salmo salar) is the main productive activity in 

Chilean Patagonia (38-53°S), one of the main problems for Salmo salar farming is the 

infestation of sea lice Caligus rogercresseyi. The aim of the present study was to analyze the 

infestation rate of sea lice Caligus rogercresseyi on Salmo salar farmed in the Aysen region in 

central Chilean Patagonia (43-50° S). The results revealed the existence of a weak but not 

significant relation between latitude and infestation rate, whereas it was found inverse direct 

associations between temperature and salinity with infestation rate. The possible cause would 

be due in Southern latitudes, the temperature and salinity decrease, that are conditions that limit 

the infestation rate of Caligus rogercresseyi on Salmo salar in Southern Chile. The exposed 

results would be similar with literature descriptions, and would indicate that use of data science 

and machine learning can be a powerful tool for study of Caligus rogercresseyi infestation on 

Chilean farmed salmonids. 
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Introduction 

The salmon farming is an important 

economic activity in Chilean Patagonia, 

mainly in Lakes, Aysen and Magallanes 

region where are located the main 

aquaculture sites, where Salmo salar is 

the main farmed species (Soto et al., 

2019). 

The sea lice infestation by Caligus 

rogercreseyi, Boxshall and Bravo, 2000 

is the main problem for salmon farming, 

this species is an ectoparasite that affects 

the skin of fishes that in consequence 

generates decreasing in economical 

inputs (Boxshall and Bravo, 2000; Bravo 

et al., 2009; 2013; 2014; De los Rios, 

2019). In this scenario is necessary 

control management for decrease the 

infestation rate of this plague on farmed 

fishes (González et al., 2016), that is the 

cause of control from National Fisheries 

and Aquaculture Service 

(SERNAPESCA-Chile), that 

management large data volumes of sea 

lice infestation in farmed fishes. 

On the basis of large data volume of 

sea lice infestations, it would be possible 

apply “machine learning” techniques for 

study these data with an interdisciplinary 

viewpoint, with the aim of obtain 

patterns in large volume data using 

computation programming and statistic 

techniques (VanderPlas, 2017). The aim 

of the present study is to analyze using 

“machine learning” techniques a large 

data volumen of sea lice infestations in 

S. salar farmed in Aysen region (43-46º 

S), in Chilean Patagonia based in 

information provided by National 

Fisheries and Aquaculture Service 

(SERNAPESCA-Chile) 

Materials and methods 

Sea lice infestation (juvenile, ovigerous 

females, males and total adults) on S. 

salar from Aysen region (43-46°S) 

between 2018-2019, also these data 

included temperature, salinity and 

geographical location of different 

farmed sites, these data were obtained 

from National Fisheries and Aquaculture 

Service (SERNAPESCA-Chile) 

These data were imported and 

processed using Machine learing 

techniques using the software Python 

(Van Rossum and Drake, 1995), with 

libraries numpy (Harris et al., 2020), 

pandas (McKinney, 2010), matplotlib 

(Hunter, 2007), seaborn (Waskom, 

2021) and statsmodel (Seabold and 

Perktold, 2010), to these data was 

applied a multiple regression analysis 

(Halswanter, 2016). To this regression 

analysis was included as independent 

variables geographical location, 

temperature, salinity, and as independent 

variables the total sea lice infestation for 

each stage (juvenile, ovigerous females, 

males and total adults). 

 

Results and discussion 

The results of multiple regression model 

denoted significant inverse associations 

with latitude and temperature, and 

significant direct associations with 

longitude and salinity for each sea lice 

life stages (Table 1).  

The results revealed of low 

infestation rate at high latitudes and 

longitude would be due oceanographic 

conditions that involves low salinity and 

temperature. The infestation rate is 

important because high infestation rate 
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can be vector for viral and bacterial 

pathogens (Oelkers et al., 2014; Labra et 

al., 2020). 

 

 

Table 1: Results of multiple regression analysis for sea lice (total, male, female, juvenile) infestation 

for farmed S. salar in Aysen region, Chile 

Sea lice total Female sea lice 

Factor Coefficient T observed P Factor Coefficient T observed P 

Latitude -0.3463 -5.618 < 0.001* Latitude -0.748 -9.431 < 0.001* 

Longitude 0.7717 9.522 < 0.001* Longitude 1.572 15.079 < 0.001* 

Temperature -0.1408 -7.146 < 0.001* Temperature -0.202 -7.967 < 0.001* 

Salinity 0.0757 8.851 < 0.001* Salinity 0.077 7.059 < 0.001* 

R2 0.085 F observed 153.900 R2 0.121 F observed 228.600 

R2 adjusted 0.084 P < 0.001* R2 adjusted 0.120 P < 0.001* 

  

Male sea lice Juvenile sea lice 

Factor Coefficient T observed P Factor Coefficient T observed P 

Latitude -0.748 -9.431 < 0.001* Latitude -1.119 -6.740 < 0.001* 

Longitude 1.572 15.079 < 0.001* Longitude 4.415 20.230 < 0.001* 

Temperature -0.203 -7.967 < 0.001* Temperature -0.452 -8.526 < 0.001* 

Salinity 0.078 7.059 < 0.001* Salinity 0.005 0.248 < 0.001* 

R2 0.121 F observed 228.600 R2 0.109 F observed 203.300 

R2 adjusted 0.120 P < 0.001* R2 adjusted 0.108 P < 0.001* 

 

Nevertheless, the present data did not 

include information of size, biomass and 

reproductive stage of infested fishes, that 

probably can affect the results (Gonzalez 

et al., 2020; Hemingsen et al., 2020; 

Montory et al., 2020). On these 

antecedents, it is necessary implement of 

sea lice infestation management on 

farmed salmonids that involved 

chemical agents as well as molecular 

applications (Valenzuela-Muñoz et al., 

2020). 

On the basis of the important role of 

salmon farming on Chilean economy 

(Soto et al., 2019), the use of large data 

volume of sea lice infestation would be 

an important tool for management. The 

present study was based between 43-

46°S, whereas the salmon farming 

centers are located between 40-53°S 

(Soto et al., 2019; Valenzuela-Muñoz et 

al., 2020). The present study although 

included a fraction of total available data 

volume, the use of Data Sciences and 

Machine Learning techniques would be 

an important study that can be applicable 

for other activities related with natural 

resources management and ecology 

(Humphries et al., 2018).  On these 

antecedents, the use of these techniques 

for study sea lice infestation would 

confirm the antecedents described by 

literature and would be interesting the 

scale of available data for get more 

robust models. 
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