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Table I. List of variables obtained in tourist surveys and used in a regression tree. 

Socioeconomic variables 
Acronym 

 
Description 

Specification or how the 
variable was queried 

Origin PROC Mexican, foreigner Boolean 

first-timers PRIM If it is the first time you do the activity Boolean 

Reason for visit MOT Visiting family, friends, for work or sightseeing Boolean 

Gender GENE man, woman, other Boolean 

Age AGE Years old discreet 

educational level NOR IS Elementary, middle school, high school, college, graduate discreet 

Income level NONE 
Average monthly income in pesos or dollars, equivalent to less than 
8,000 to more than 40,000 

discreet 

Perception variables 

  
 

  
 

NOM compliance NOM Perception of compliance with NOM-131-SEMARNAT-2010 likert scale 

learn new information APRE If you considered that the amount of information was sufficient likert scale 

What they liked the most MGUS In a word, indicate what you liked the most open question 

What they liked least LGUS In a word, indicate what you liked the most open question 

Satisfaction Variables 
  

 
   

Satisfaction with the 
information 

SYNF If you are satisfied with the information given to you during the tour likert scale 

Satisfaction to see pups SVCR If you are satisfied with the baby whales you have seen likert scale 

Satisfaction number of whales SCBA If you are satisfied with the number of whales you have seen likert scale 

Satisfaction with the climate SCLI If you are satisfied with the weather conditions likert scale 

overall satisfaction SGEN How satisfied are you with the activity you did? likert scale 

 



 

According to the correlation tree, tourists' satisfaction was primarily linked to satisfaction with the 

information provided during the tour, followed by the perception of having learned new information and the 

tourist's level of education. Ultimately, overall satisfaction depended on whether the respondents were local 

tourists, residing in BCS; non-local national tourists were generally less satisfied, particularly with the quality 

of the information (Fig. 1). 

 

 

 

 

 

Figure 1. Segmentation of tourists according to their overall satisfaction with gray whale watching. SINF: 

Satisfaction with information, APRE: Acquiring new information, NIES: Level of education, PROC-MX: 

Mexican non-local origin, PSC: Puerto San Carlos, PALM: Puerto Adolfo López Mateos, PCH: Puerto Chale. 

 

 

 

 



Regarding compliance with the Official Mexican Standard NOM-131-SEMARNAT-2010, a clear association was 

found between the Puerto San Carlos community and the lack of adherence to the established time limit for 

groups of three or more whales. In the sightings of solitary whales, there was a failure to respect the 

observation time and approach trajectory. In Puerto Chale and Puerto Adolfo López Mateos, there was a 

tendency observed to navigate at high speeds when encountering solitary whales (Fig. 2). 

 

Figure 2. Principal Component Analysis Diagram. Representative violations of regulations among different 

groups of gray whales in the communities of CLBAM. PSC: Puerto San Carlos, PALM: Puerto Adolfo López 

Mateos, PCH: Puerto Chale. Group: groups of 3 or more whales, mc: mothers with calves, solo: solitary 

whales. 

 

 

 

 

 

 

 

 

 

 



Conceptual model of the Socio-Ecological System of whale watching 

Key variables describing the Socio-Ecological System of whale watching in the region were explored. Ice 

coverage in the feeding area and the sea surface temperature adjacent to the breeding zones were the 

identified stressors that environmentally explain the number of whales present in the Bahía Magdalena - 

Bahía Almejas Lagoon Complex. Compliance with Official Standard 131-SEMARNAT-2010 and tourist 

satisfaction were the state variables related to the conservation and sustainability of the system. Overall, the 

system would respond to these variables to maintain economic income and the well-being of the whales (Fig. 

3). 

 

 

Figure 3. Conceptual model of the Socio-Ecological System of whale watching. The blue outlined box indicates 

state variables, the red represents the system stressor, and the dates indicate feedback between variables. 

 

 

 

 

 

 

 

 

 



Material used: Gray whale calendar and Drawstring bags featuring elements of the NOM-131-SEMARNAT-

2010. This resource was employed to educate tourists about the importance of the regulation and provide 

them with an understanding of how many aspects were fulfilled during the tour. Additionally, it was given 

away as a commemorative souvenir. 
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Format for Compliance Record of NOM-131-SEMARNAT-2010 



 


