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1. Indicate the level of achievement of the project’s original objectives and include any 
relevant comments on factors affecting this.  
 

Objective N
ot 

achieved 

Partially 
achieved 

Fully 
achieved 

Comments 

Workshop with 
the various stakeholders 
and key actors that are 
related to WW in Baja 
California Sur (BCS) 

   
 

 

Document that will 
include the results of the 
surveys from the 
educational, scientific, 
governmental, 
recreational, biological 
and socioeconomic 
sectors. 

   
 
 

There was a change in the survey 
implementation. Surveys couldn't 
be conducted in Cabo San Lucas 
due to expert recommendations, 
so we refocused our studies on the 
northernmost area. However, we 
also included another community 
from the area that was not initially 
considered. 

Informative workshop 
detailing the final results 
of this study. 

    

 
2.  Describe the three most important outcomes of your project. 
 
a). An outreach was successfully established with various communities in Baja California 
Sur engaged in whale watching, which currently face multiple social conflicts and are 
impacted by the effects of climate change on gray whales. This impact was utilised to 
emphasise the necessity of transitioning the activity towards a more sustainable state. 
These communities have been provided with the necessary information to comprehend 
the climate issue and acknowledge the need to address these changes in a way that 
benefits them economically while reducing the impact on the whales. 
 
b). Through a hybrid methodology that encompassed bibliographic information, 
scientific monitoring, and participatory activities such as interviews, surveys, and 
workshops, the socio-ecological system of gray whale watching in Mexico was 
characterised. With a focus on climate change resilience, this approach aims to 
contribute to a more sustainable tourism system. 
 
c). A conceptual model is formulated that theoretically explains the interactions among 
the different components that constitute the socio-ecological system of gray whale 
watching, and how this system can be resilient and more sustainable in the face of 
climate change. 
 



3.  Explain any unforeseen difficulties that arose during the project and how these were 
tackled. 
 
Within this project, we encountered significant challenges associated with complex 
socio-ecological systems. As part of the whale watching system in small and medium-
sized communities, social issues emerged across various domains, which posed 
considerable obstacles to the project's advancement. For instance, at the project's 
inception, a decline in the gray whale population was already evident in the area. Some 
tourism service providers propagated a rumour suggesting that the scientists' presence 
was linked to this decline, assuming that the methodological processes of biological data 
collection were repelling the whales. This assumption was corroborated through 
comments from service providers and in-depth interviews. Consequently, in our inaugural 
workshop, we dedicated a specific segment to comprehensively discuss the techniques 
employed in scientific monitoring. We also delved into the repercussions of climate 
change on the gray whale population, specifically addressing its effects on feeding and 
reproductive zones. This educational effort effectively conveyed to service providers and 
community members the genuine causes behind the decline in whale numbers, clarifying 
the indispensability of scientific work and dispelling the misconception that it negatively 
impacts the whales – quite the opposite, it aids them. 
 
Another challenge arose during the project's progression when government agencies 
decided to halve the number of permits issued throughout the entirety of Baja California 
Sur. This decision engendered distrust among certain members of the community, as they 
suspected that, being the sole group of researchers working with gray whales in the area, 
we may have advised the government to reduce the permit count. In response, our 
access was restricted in one of the communities. They stipulated that the research be 
carried out aboard a designated vessel operated by a specific individual, ensuring 
oversight of our work. We willingly complied with their requests and, in the ensuing 
workshop, addressed the permit reduction matter, unequivocally clarifying our lack of 
involvement in the decision and rectifying the situation with the community. 
 
In the Cabo San Lucas (CSL) region, NOM evaluations were unable to proceed in 2022 
due to issues with the monitoring vessel and the allocated complementary resource, 
which was diverted for repairs. However, the evaluation was successfully conducted in 
2023. 
 
4. Describe the involvement of local communities and how they have benefitted from the 
project. 
 
In this project, communities actively engaged in various ways. On one hand, leaders of 
tourism service providers participated in in-depth interviews, offering their insights into the 
key challenges facing whale watching in their communities, their perceptions of climate 
change, and the critical needs where our scientific expertise could assist. On the other 
hand, leaders of service providers, operators of tourist vessels, and the general public 
participated in workshops. Throughout these workshops, they reaffirmed or added to the 
information gathered from interviews, discussed issues, and explored potential solutions. 
Furthermore, participants gained knowledge about fundamental concepts in gray 
whale biology, ecology, and the main threats they encounter. Their global biological 



significance was emphasised, along with the potential for tourism associated with whale 
watching. The effects of climate change on the gray whales were explored, detailing 
how these impacts manifest in the populations that visit these communities. A 
comprehensive analysis of the Mexican Official Standard NOM-131-SEMARNAT-2010, 
which establishes guidelines and specifications for whale watching, was conducted. 
 
Possible scenarios for upcoming seasons were discussed, and adaptation strategies were 
explored. Ultimately, the importance of gray whale conservation and the 
implementation of preservation actions to ensure their wellbeing in tourism areas were 
underscored. 
 
Tourists who participated in surveys also received detailed information about gray whale 
biology and conservation, as well as the NOM-131 regulations. Additionally, informational 
material about gray whale biology and the guidelines of NOM-131 was created and 
distributed to all workshop and interview participants, as well as surveyed tourists. This 
material was based on a calendar and supplemented with a poster provided by the 
Marine Mammal Research Program (PRIMMA) at the Autonomous University of Baja 
California Sur (UABCS). 
 
5.  Are there any plans to continue this work? 
 
The project funded by The Rufford Foundation achieved positive outcomes in its first year 
of implementation (during 2022), leading to the involvement of other organizations in 
financing the expansion of activities for 2023. However, to achieve lasting impacts, 
ongoing support is needed to guide the design and implementation of climate change 
adaptation strategies in these communities and some neighbouring areas facing similar 
situations. 
 
6.  How do you plan to share the results of your work with others? 
 
To date, the results have been shared in workshops held within different communities, as 
well as at two scientific conferences and a student symposium. Furthermore, we are in 
the process of preparing a popular science article and a scientific paper, both of which 
are expected to be submitted for review in the coming months. 
 
7.   Looking ahead, what do you feel are the important next steps? 
 
The next immediate and significant steps involve establishing climate change 
adaptation strategies to ensure the resilience and sustainability of whale watching in the 
region, as well as assessing the interest and feasibility of extending this project to nearby 
areas. We hope to continue having the necessary funding support. 
 
 
 
 
8.  Did you use The Rufford Foundation logo in any materials produced in relation to this 
project?  Did the Foundation receive any publicity during the course of your work?  
 



Certainly, all the material used in this project that came into contact with participants 
prominently featured The Rufford Foundation's logo. Specifically, the 500 calendars 
distributed included the logo. Additionally, all workshop presentations contained the 
logo, as did the materials such as presentations and posters showcased at conferences 
and the student symposium. 
 
9. Provide a full list of all the members of your team and their role in the project.   
 
M.C. Omar García Castañeda. 
Project Leader. Fieldwork organization, workshop design and presentation, interview and 
survey design and implementation. Fund administration, report writing. 
 
PhD. Enrique Martínez Meyer. 
Review of interview and survey questions, as well as data related to climate change. 
 
PhD. Lorena Villoria Gomora.  
Fieldwork organization, workshop design and presentation. 
 
PhD. Pamela Martínez Loustalot.  
Biological monitoring, compliance record keeping in the Los Cabos area. 
 
M.C. Roberto López Espinosa de los Montero:  
Workshop design and facilitation. 
 
PhD. Jafet Quintero.  
Interview and survey design and evaluation. 
 
Volunteer students in tourist survey application: 
Itzel Betzabe Pérez Arias 
M.C. Citlali Cuevas Flores 
 
10. Any other comments? 
 
Regarding the change in one of the communities for the provider surveys, the Cabo San 
Lucas community encountered difficulties in obtaining non-extractive utilisation permits 
for whale watching, leading to conflicts of varying scales. Moreover, based on input from 
tourism experts, it was advised to narrow down the social study to a single area with 
smaller communities sharing similar characteristics. Given that Cabo San Lucas is a hub 
for mass tourism while the communities of Bahía Magdalena consist of smaller, more 
comparable ones, it becomes more feasible to implement changes that promote 
sustainability. On the other hand, an extensive area like Cabo San Lucas would require 
different strategies. As a result of these considerations, the Puerto Chale community was 
incorporated into our study, enabling us to draw comparisons with Puerto San Carlos and 
Puerto Adolfo López Mateos. These three communities utilise the three gray whale 
breeding lagoons within the Bahía Magdalena – Bahía Almejas Lagoon Complex. 

 



Furthermore, we introduced semi-structured surveys aimed at tourists, which helped us 
understand factors associated with activity satisfaction, the extent of perceived 
compliance with regulations, and the quality of information provided during excursions. 
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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. 



 

 
 
 
 
 
 
 
 
 



Poster presented at conferences 
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Format for Compliance Record of NOM-131-SEMARNAT-2010 
 

 
 

Photographic Report 
 
Tourist survey application 
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Collage of photos from workshops with the communities 
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Collage of photos from biological monitoring and compliance records of NOM-131-
SEMARNAT-2010. 
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