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The Loreto Bay National Park, a multi-use marine protected area in the Gulf of 

California, Mexico, has potential as a combined conservation and fishery management 

tool. The main objective of the park is to promote the sustainable use of its marine 

resources for the benefit of the local community. Small-scale fishers living and working 

within the park boundaries see the marine protected area as having benefits for tourism 

in the region, but do not see a benefit reflected in a recovery of marine resources that can 

maintain the fishery stock. This paper evaluates the validity of this perception and 

whether or not the park has been successful in meeting this object. 

 
INTRODUCTION 

The stability of fisheries worldwide faces a wide range of challenges, and current 

prognostics are not optimistic (Myers & Worm 2003; Jackson et al. 2001). Fisheries are a 

classic example of Hardin’s “tragedy of the commons” – the seemingly inevitable 

overexploitation of open-access resources (Hardin 1968). In order to prevent collapse, 

communities and countries have developed a wide array of tools with the purpose of 

maintaining fished stocks at a sustainable level. However, most fisheries management 

plans are species-specific and fail to consider the larger ecological context in which they 

occur. In response to problems arising from this failure, ecosystem- and spatially based 

approaches such as marine protected areas (MPAs) are growing in popularity as a way to 

conserve biodiversity and sustain fisheries (Pikitch et al. 2004). The term "marine 

protected area" encompasses many differing management schemes and a gradient of 

protection levels that may restrict all extractive practices ("no-take zones"), limit gear 

types, or restrict fishing temporally or via zonation (Ward et al. 2001). 

Recent years have seen an increase in the implementation of MPAs, many of 

which include biomass recovery in their objectives (e.g. (Dayton et al. 2000)). No take 

zones have been shown to have an increased abundance and biomass of species within 

them (Halpern 2003), indicating great potential as a conservation tool. MPAs can also be 

used as a complement to fisheries management, particularly in developing countries 

where other institutionalized regulation tools may not exist. As a fishery management 

tool, no-take zones can, in some instances, increase fishery yields outside via spillover of 

adults (Russ et al. 2004) or larval transport (Christie et al. 2010).  
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Most research on the effectiveness of MPAs as a conservation and/or fisheries 

management tool has focused on no-take zones, rather than MPAs that offer only limited 

or partial protection. The Great Barrier Reef in Australia is perhaps the best-known multi-

use MPA in the world. Utilizing a system of zonation, managers have restricted certain 

activities to certain areas in an attempt to conserve the larger ecosystem while 

simultaneously allowing some extractive use. This system has been recognized as a 

success in not only protecting biodiversity, but also in regulating and managing fisheries 

(Day 2002; Tanzer 1998). 

Recent years have seen the creation of MPAs throughout Mexico. The Gulf of 

California (i.e. Sea of Cortes) is a UNESCO world heritage site recognized for its high 

biodiversity and endemism (Roberts et al. 2002) and has been of particular focus by 

conservation organizations and scientific groups. The high level of biodiversity supports, 

in turn, a large fishing community producing 50-70% of Mexico’s annual catch (Ulloa et 

al. 2006; Carvajal & Ezcurra 2004), with the wide majority of fishing in the region 

conducted by small-scale fishers (Ulloa et al. 2006). These fishers often have access to 

markets on the local, regional, national, and international scales, thus the use of the term 

"small-scale" rather than "artisanal".  

 Established MPAs in the Gulf that express concern regarding fisheries in their 

management plans include Isla San Pedro Mártir Biosphere Reserve, Loreto Bay National 

Park (LBNP), and Los Angeles Bay Biosphere Reserve. These MPAs are multiple-use, 

with core no-take areas surrounded by buffer zones where fishing effort and/or gear types 

are limited or restricted. The only exception to this model of MPA design is Cabo Pulmo 

National Park, a complete no-take zone and strongly enforced area. This park has seen 

dramatic increases in overall fish biomass and the abundance of top predators since its 

creation (Aburto-Oropeza et al. unpublished data). Despite efforts to establish MPAs in 

the Gulf, the efficacy of these multi-use MPAs as a fishery management tool and 

perception of MPAs by small-scale fishers in the region has only rarely been assessed. It 

is critical to take these perceptions into account, as the potential effectiveness of MPAs is 

not always appreciated by local fishers, compromising their utility in fisheries 

management. 
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The success of the Cabo Pulmo National Park shows that enforced, complete no-

take zones can increase local fish biomass in the Gulf of California. However, since no 

fishing is permitted in the park, it is not strictly comparable to other regional MPAs 

where commercial fishing is allowed. Furthermore, Cabo Pulmo has a very small 

population (approximately 63 people (CONANP 2006)) that is heavily involved in the 

management of the park, engages in alternative sources of income directly arising from 

the success of the MPA (i.e. eco-tourism), and was in agreement with its establishment 

and strict restrictions when the park was created. Additionally, the park is small (71 km2) 

and is fairly isolated from other fishing communities and population centers (CONANP 

2006). All of these factors have contributed to the park’s success, but other MPAs in the 

Gulf do not have many of these same advantages.  

Enforcement seems to be a missing ingredient in many of the multi-use MPAs in 

Mexico. This results in so-called “paper parks” – where marine reserves are established, 

but regulations are ignored (White 1994). The necessary resources to enact effective 

enforcement (manpower, boats, gear) are costly and often limited, and enforcers must 

often cover large areas far offshore. The power of enforcement is not in the catching of 

detractors, but in its deterrent effect (Furlong 1991), therefore making a large enforcing 

presence within an MPA system critical to its success. Due to the zoned nature of multi-

use areas, enforcement in these MPAs is particularly difficult and restricted due to the 

high associated cost. 

Confounding the potential effectiveness of MPAs, the political situation and 

official laws in Mexico strains the relationship between conservation and fisheries 

management goals. In Mexico, the National Commission of Aquaculture and Fisheries 

(CONAPESCA) is the regulatory agency for fisheries under the Secretary of Fisheries 

and Agriculture (SAGARPA), while the National Commission of Natural Protected 

Areas (CONANP) manages protected areas under the Secretary of the Environment and 

Natural Resources (SEMARNAT). Enforcement of protected areas is the responsibility of 

the Federal Agency for the Protection of the Environment (PROFEPA), meaning that 

CONANP does not have the jurisdiction to fine inside MPAs and must rely on 

PROFEPA to enforce regulations within the park. Therefore, all responsibility for 

enforcing fisheries management and regulations lies within the hands of PROFEPA 
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(inside MPA boundaries) and CONAPESCA (inside and outside MPA boundaries). The 

state of Baja California Sur created its own enforcement committee in 2007, called 

FONMAR (Funds for the Protection of Marine Resources in Baja California), to assist in 

vigilance efforts and sell permits to recreational fishers. However, like CONANP, 

FONMAR does not have jurisdictional rights to penalize violators, but they are an asset 

to PROFEPA and CONAPESCA as an additional enforcement presence in the Loreto 

region (personal communication, anonymous): Figure 1. 

 
Figure 1: Management structure within the LBNP. Agencies are placed to show the 
spatial distribution of their jurisdiction. 

Fisheries management in Mexico is largely permit-based, limiting fishing effort 

by permitting pangas to harvest specific species (Ley General de la Pesca 2007). For the 

majority of species, no quotas exist and management is dependent on this limited entry 

system. However, management has generally been unsuccessful in maintaining fisheries 

stocks and has been deemed to be unsustainable (Sala et al. 2004). Cinti et al. (2009) 

argue that this permit-based system does not provide the incentives for a sustainable 
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fishery in Mexico, and MPAs are one way to effectively fill this gap. However, the use of 

MPAs to regulate fisheries in Mexico is complicated by the actual regulatory framework 

as described above.  

The involvement and awareness of the local community has been seen to increase 

the effectiveness of marine reserves in the Gulf of California (Sáenz-Arroyo et al. 2005) 

and elsewhere (GUIDETTI & CLAUDET 2010; Maliao et al. 2009). This is facilitated by 

heightened stakeholder (especially fisher) involvement in both the creation and 

management of MPAs. In this light, it is critical to take into account the socioeconomic 

situation of the region near which the MPA will be placed and the perspectives of the 

local fishing community if MPAs are to be effective (McClanahan et al. 2006). A 

network of MPAs can be important to fisheries management in the Gulf (as called for by 

Sala et al. (2002)), but in order for MPAs to have a tangible benefit for fishers, they must 

be well managed and well enforced. This suggests that fishers must be aware of the 

potential benefits in their catch that can be realized in the future and their perspectives 

must be taken into account in the management of MPAs. 

 This study examined Loreto Bay National Park (LBNP) as a case study for the 

effectiveness of a multi-use MPA in the Gulf of California that is closed to industrial 

fishing trawlers yet allows small-scale fisheries to occur within its borders and has a no-

take area of less than 1% of the total area of the park. LBNP was created as a result of 

stakeholder requests to prohibit shrimp trawlers and purse seiners from entering the 

region's fishing grounds, and its management plan was created through an open process 

that included input from user groups. I examined three indicators of success in the park - 

biological fish monitoring data, official reported capture data, and communication with 

fishers and park managers regarding their perceptions of management of fisheries and 

LBNP.  

 

MATERIALS AND METHODS  
Study Site 

 LBNP, the focus of this research, was decreed in 1996 and a management plan 

was created in 2000, finalized in 2002, and implemented in 2003. The Park protects 1,837 

km2 of the waters surrounding Loreto, and is zoned into different areas that allow various 
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activities and degrees of extraction, with 1.27 km2 as no-take area, centered around two 

shallow seamounts (CONANP 2002; CONANP 2000). LBNP adjoins several towns, 

including Loreto, with a population of approximately 13,000 people. There are also 

several smaller fishing communities nearby with around 200 people each, for a total 

regional population of about 15,000 people. It is estimated that about 10% of the total 

population of these communities is involved in commercial fisheries as their primary 

livelihood (CONANP 2002; CONANP 2000).  

 Stated objectives of the park include, "to preserve renewable and nonrenewable 

natural resources" and "restore critical habitats, promoting the social development of the 

communities within the region" (CONANP 2000). Specifically, the park seeks to 

establish guidelines to orient the development of the many activities that occur within the 

park, including commercial fishing (via small-scale fishers), sport fishing (mostly 

involving American tourists), and other tourism activities (e.g. bird and whale watching, 

recreational diving). The park receives around 20,000 visitors each year, each of whom 

must pay an entrance fee of $50MXP (CONANP unpublished data). Locals do not pay to 

use the park. This entrance fee is transferred to the national level and is not used in local 

management efforts. It has been suggested that this fee be raised in order to help fund 

management fees (Stamieszkin et al. 2009). 

 Although only .07% of the park is no-take, some restrictions of gear types do exist 

throughout the park (CONANP 2002; CONANP 2000).  Beginning in 2000, the presence 

of industrial-scale boats (trawlers and purse seiners) was prohibited. The local fishing 

community was in favor of the creation of the park because of this limitation. Small-scale 

and sport fishing is permitted within the park but with a six-month ban on the use of 

gillnets and a permanent ban on harpooning. Additionally, north of Monserrat Island, 

only hook-and-line fishing is permitted. In general, the status of fish populations and the 

spatial distribution of fishing effort within the LBNP boundaries are not well known. The 

Gulf of California is impacted by the El Niño Southern Oscillation, which has been 

shown to effect fish assemblages (Sala et al. 2003) and further complicates management 

and recovery. 
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 The park has, in recent years, been going through the evaluation and revision 

process of its management plan. Park staff hope, by the end of this year (2011), to 

implement the changes agreed to by the community (personal interview anonymous). 

 

Biological Monitoring Data  

 Twenty-one sites between Loreto and La Paz, in Baja California Sur (Figure 2), 

have been surveyed annually since 1998 by SIO researchers, for a total of thirteen years 

of data. Fourteen of these sites lie within the LBNP (MPA) and seven are closer to La Paz, 

south of the MPA and are open access areas, used as a control. All sites are in shallow, 

rocky reef habitats. Monitoring sites within the LBNP are located around the four main 

islands within the park - Coronado, Carmen, Montserrat, and Danzante. One of the LBNP 

sites is located within the current no-take zone and one within the restricted gear use area.  

  
Figure 2: Survey sites. LBNP boundaries are the dotted line. Circles are MPAs. Inverted 
triangles indicate no-take and restricted gear sites and Open Access sites are depicted by 
squares.  
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 Fish surveys were conducted each summer via belt transects (50m long and 3m 

wide = 150m2) for all non-cryptic fish species at depths ranging from 5-20m. Up to seven 

transects were surveyed per site, but for the purposes of this study, all data in each site 

was pooled. Total length of fishes was determined during monitoring in increments of 

5cm and biomass was calculated using length-weight allometries from FishBase (Froese 

and Pauly 2007).  

 Total fish and trophic group biomass was compared inside and outside of the 

LBNP using JMP Statistical Software (version 9.0.2, SAS Institute) and SAS v. 9.1. 

(SAS Institute 2004). Statistical significance was set at p < 0.05. Data were tested for 

normality using a Shapiro-Wilk test (Appendix I) and were ln-transformed. Within the 

LBNP, the two sites located within the no-take and restricted gear zones were determined 

to not be statistically different from the other sites within the park using analysis of 

variance (ANOVA), so all sites within the park were pooled together. Open access sites 

were also not statistically different, so were also pooled (Results in Appendix I). This 

resulted in two treatments - MPA (LBNP) and open access (La Paz area). 

 To test the effect of the MPA on total and trophic group biomass, a BACI 

(Before-After Control-Impact) test was used (Underwood 1992; Underwood 1994). The 

eight open access sites outside the park were the "control" sites and the 14 sites within the 

MPA were the "impact" sites. The impact sites are expected to show a temporal change in 

fish biomass and abundance following the implementation of management. Monitoring 

began in 1998, which is technically after the park was decreed; however, the management 

plan was not created until 2000 and not approved by the Official Gazette of the Mexican 

Federation until January of 2003. Therefore, I assume that no real change in fishers’ 

behavior occurred until 2003, leaving 1998-2002 as four years of "before" and 2003-2010 

as eight years of "after" treatment. In 2007, some of the open access, control sites were 

decreed as part of a new MPA; however, no management plan has been published or 

implemented, so these sites are still considered open access in the test. Two-way 

ANOVAs were used to measure the spatial and temporal impact on fish biomass. Since 

the same sites were monitored each year, reefs were nested within the control-impact 

treatment and randomized.  
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 Following the BACI test, MPA and open access treatments were separated in 

order to be analyzed independently. One-way ANOVAs were performed to analyze total 

and trophic biomass over time.  

 Further analysis was conducted on the commercially important grouper, 

Myctoperca rosacea since it is a vulnerable piscivore (Morris et al. 2000) that has 

received considerable attention in the Gulf of California literature (e.g. (Erisman et al. 

2007; Sala et al. 2003; Wielgus & Sala 2008)). One-way ANOVAs were again used to 

test differences in biomass over time in the MPA as compared to the open access study 

area.  

 

CONAPESCA Capture Data 

 I analyzed the reported captures databases from 1999-2009 from the Loreto and 

La Paz CONAPESCA offices. La Paz was used to determine the trends of catch levels in 

an open access area as compared to the Loreto office with reported catch from within the 

MPA. Using the reported capture site, the data were organized by location; unknown 

capture sites as well as those outside the immediate area around LBNP and La Paz were 

eliminated.  

 There are many limitations to the usefulness of the CONAPESCA database as an 

accurate measure of fisheries capture and effort and a way to generate stock assessments. 

Only fishers with permits must report their catches, which means that catch by illegal 

fishers is not included. The database is divided by fishing permit category and often does 

not include common names of captured species, therefore it was not possible to identify 

reported captures to the species level. Live weight is reported, but the database does not 

allow for abundance or fishing effort to be taken into account. The CONAPESCA 

database also does not distinguish between captures by industrial-scale trawlers and the 

small-scale fisheries in the region. This makes direct comparison of capture biomass 

between Loreto and La Paz impossible since there are more fishers in La Paz and 

industrial fishing (which is not allowed in Loreto) does occur in La Paz. Thus, given the 

large number of caveats regarding the CONAPESCA official database, only general 

trends are presented here.  
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 For the purposes of this analysis - to identify trends - all inconclusive and 

uncertain capture data (e.g. labeled as "other") within the database were eliminated, as 

were reports for ornamental and aquarium fishes. Reported captures were divided into 

family groups and species groupings (e.g. cabrillas and groupers - both under Serranidae 

including the Epinephelidae) and identified to the species level when possible. Trends in 

capture biomass were analyzed over time based upon total capture and trophic groups. 

Linear regressions were used to determine the strength of noted trends in capture over 

time and regression tests were used to test the significance of these differences. No 

analysis was done comparing La Paz and Loreto catches.  

 Using ArcGISTM 9.2 (ESRI 1999 - 2011), maps were produced of the total capture 

in the reported capture sites over the 10-year time period for the LBNP. This was done in 

order to determine, on a crude scale, the general distribution of fishing effort in the 

Loreto region. 

 

Socio-Political Factors 

 Socioeconomic interviews complemented the biological monitoring and official 

capture reports by illuminating the larger management context. Interviews were 

conducted with fishers in the Loreto area (n=10) and a representative of each government 

agency involved in the park and/or fisheries management in Loreto (n=4). In addition to 

these formal interviews, a number of informal talks were held with representatives from 

NGOs working in Loreto, governmental officials, and with fishers. Interviews were semi-

structured, which allowed for key discussion points to be covered and compared later, but 

also permitted flexibility for the interviewee to address key side points. Interviews were 

between 30 and 60 minutes, face-to-face, and were conducted in Spanish. Due to issues 

of confidentiality, all information collected from interviews will be cited as "anonymous". 

Interviews and consent processes were approved by the University of California-San 

Diego Human Research Protections Programs (Project #101462). Questions were 

designed to understand the relationship between conservation and fisheries management 

goals within the LBNP (See Appendix II for Questionnaires). 

 Fishers were chosen at random or by recommendation from a local NGO 

representative. Fishers were asked if they felt that fisheries management was necessary in 
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the region. Then, different fisheries management tools were mentioned to fishers and they 

were asked their opinion regarding the regulatory effectiveness of these techniques. They 

were also asked which tool they felt was the best for management. Additional questions 

addressed fishers' perspectives on benefits to the local fisheries resulting from the 

presence of an MPA and the purposes of establishing no-take zones.  

 Authorities were interviewed regarding how the presence of the LBNP affects the 

goals of the agency in the region. Additionally, they were asked how the goals of 

conservation and fisheries management work together (or not) in the park, about level of 

compliance with park and fisheries regulations, and about the working relationship 

between the four agencies. CONANP representatives were specifically questioned about 

the process for creating the management plan for LBNP and the revision process, which 

has taken place within the last few years.  

  

RESULTS 

Biological Monitoring Data 

  The BACI two-way ANOVA test results showed that there was no statistically 

significant difference in total fish biomass or in trophic group biomass from 1998-2010 

between the MPA and open access areas (Table 1, Figure 3). Furthermore, neither the 

Before-After test  (p=0.09) nor the Control-Impact test (p=0.3) for total biomass was 

found to be statistically significant. Trophic group biomass was affected significantly on 

a few individual reef sites, which drove some of the smaller effects to a statistically 

significant value, but this effect was limited and not strong enough to affect the over-all 

BACI test.  

  
MPA Time MPA x Time 

  
F p F p F p 

Total Biomass  0.3143  0.0902 1.351 0.2581 

Trophic Groups 
      

 
Piscivores 10.659 0.0013* 1.6071 0.20618 0.8525 0.6476 

 
Carnivores 0.3622 0.54785 3.7073 0.0554 0.6064 0.9063 

 
Zooplanktivores 0.0069 0.93409 0.0237 0.8777 0.9782 0.4895 

 
Herbivores 10.265 0.0015* 0.1448 0.7039 0.9888 0.4766 

Table 1. BACI Two-Way ANOVA test results. MPA indicates the control vs. impact 
treatment. Time indicates the before vs. after, and MPA vs. Time the combined test. 
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Figure 3. Total Mean Biomass (ton/ha) from 1998-2010 in Open Access and MPA. 
Lines are regressions (R2 values in Table 1). 
 One-way ANOVAs that tested biomass changes over time (treating the MPA and 

open access independently) showed that total biomass inside the MPA increased slightly 

(R2=0.05868), yet significantly (p=0.0012), since 1998, while it remained steady in the 

open access areas (R2=0.00043 p =0.084) (Table 2).  

  
Open Access MPA 

  
R-square p R-square p 

Total Biomass 0.00043 0.8406 0.05868 0.0012* 

Trophic Groups 
    

 
Piscivores 0.01124 0.2499 0.00763 0.2144 

 
Carnivores 0.02176 0.1607 0.05676 0.0013* 

 
Zooplanktivores 0.0000073 0.8183 0.01629 0.1165 

 
Herbivores 0.00056 0.8138 0.03341 0.0138* 

Table 2: Time Regressions and One-Way ANOVAs for Total Biomass and Trophic 
Groups treating MPA and open access areas independently. 
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 All trophic groups increased slightly in biomass in the MPA (Figure 4(a)), with 

the greatest effect in carnivore and herbivore biomass (p=0.0013 and p=0.0138, 

respectively). In the open access sites (Figure 4(b)), no significant changes in biomass 

were noted among the trophic groups. Piscivore biomass is the only trophic group that 

decreased in biomass and this was limited to the open access area. 

 

 
Figure 4. Mean Trophic Group Biomass (a) MPA (b) Open Access. Lines are linear 
regressions (R2 values are in Table 2) 
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 Over the 13-year time period, relative distribution of trophic groups in LBNP 

remained steady (Figure 5). Zooplanktivores and herbivores made up approximately 70% 

of the total biomass while piscivores and carnivores constitute the remaining 30%.  

 
Figure 5. Relative Trophic Group Biomass in MPA 

 Analysis of M. rosacea showed that its mean biomass remained steady inside the 

MPA, but increased slightly (not significantly) in the Open Access area (Table 3 and 

Figure 6).  

MPA Open Access 

R-square F p R-square F p 

.000123 .0014 .9712 .04067 .4663 .5088 

Table 3. M. rosacea Time Regressions in MPA and Open Access areas 
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Figure 6. Mean Biomass and Regression of M. rosacea in MPA and Open Access Area. 
Lines are linear regressions (R2 values are in Table 3) 
 

CONAPESCA Capture Data 

 The top species groups caught varied in order of importance from year to year, 

but reliably included snappers (Lutjanidae), cabrillas and groupers (Serranidae and 

Epinephelidae), tilefish (Malacanthidae), jacks (Carangidae), and sharks and rays (not 

identifiable to the family level). Herbivores and zooplanktivores made up less than 10% 

of the total catch combined, with piscivores and carnivores heavily dominating the catch. 

 Overall reported capture declined significantly within the park (R2=0.616 p 

=0.004), while catches in the La Paz region did not change significantly (R2=0.0613 

p=0.4629) (Table 4 and Figure 7). Similarly, both carnivore and piscivore reported catch 

declined significantly in the Loreto region, but not in La Paz. 

  
Open Access MPA 

  
R-square p R-square p 

Total Capture Biomass 0.061321 0.4629 0.61557 0.0042* 

Trophic Group 
    

 
Piscivores 0.433505 0.0276* 0.642194 0.003* 

 
Carnivores 0.3011 0.0804 0.470132 0.0199* 

Table 4. Regression and One-Way ANOVA of Capture Biomass 
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Figure 7. (a) Open Access (b) MPA Total Capture with Linear Regression (R2 are in 
Table 4) as well as Carnivore and Piscivore Total Catch. 
 GIS analysis showed that distribution of catch in capture sites around the LBNP 

was concentrated within the park boundaries. Only 1999 and 2009 (Figure 8) are shown 

here, with the remaining years in Appendix III.  
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Figure 8. Total Capture (kg) Spatial Distribution in LBNP (a) 1999 (b) 2009 
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Socio-Political Factors 

 Fisher age ranged between 30 and 49 years, with most fishermen learning from 

their fathers and grandfathers and fishing their entire lives: 70% were from the immediate 

Loreto region. Almost 90% of the fishers were members in fishing cooperatives, 

generally in the hopes of getting a fishing permit from the government. All fishers and 

NGO representatives who work with the small-scale fishing sector expressed concern that 

CONAPESCA no longer gives fishing permits. Fishers were not asked whether or not 

they personally held permits, but it is estimated that only 40% of all fishers within the 

larger Loreto region fish legally (personal communication anonymous).  

 Fishers generally felt that fisheries management and regulations were needed, but 

only if permits were actually given. Table 5 below shows the level of approval for 

different management tools - ranging from high (greater than 70% approval, medium 40-

70% and low <40%). The most important regulations varied, but included giving permits, 

banning gillnets and only allowing hook-and-line, and using a combination of temporal 

and spatial closures to protect species while they were in critical life stages.  

Management Option Level of Approval Notes 
Boat Permit high From of basic control 
Species Permit high Only if fisher has a permit 
Size Limitations medium 

 Quotas low 
 Gear Restrictions high Ban trawlers, purse seiners and gill-nets 

Mesh-size Restrictions high 
 Temporal Closures high Of both gear and species 

Spatial Closures high 
 MPA high Helps Tourism 

No Take Zones medium Reproduction 
Table 5: Fishers' Perspectives on Management Options 
 Table 6 below illustrates the general beliefs of the fishers interviewed regarding 

the presence of the LBNP in their fishing grounds.  
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Belief Level of Agreement 
"Likes" to have MPA 70% 
 Reasons: No Trawlers 30% 
  Tourism 30% 
  Vigilance 10% 
Sees Benefit to Fishers 60% 
Vigilance Exists 100% 
Sees Increase in Catch 20% 
Recognize no take zones as spillover or for reproduction 50% 

Table 6: Fishers' Perspectives on MPAs Specifically 

All fishers recognized that vigilance does exist in the park (this does not say whether or 

not vigilance is effective in restricting illegal fishing) and that only 20% of fishers had 

seen increase in their catches. Fishers were concerned about declines in catch since the 

1980s and 1990s, but did not mention more recent declines. In general, fishers said that 

catch had not changed in the past decade. The benefit that fishers saw for themselves in 

the MPA was the exclusion of trawlers.  

 The different government agencies appear to have a good working relationship 

and mutual respect for each other's work. Basic relationships are as follows: CONANP 

must coordinate with PROFEPA in order to implement the regulations of the park and 

PROFEPA has a formal agreement with FONMAR to assist in regulation, as does 

CONAPESCA with FONMAR. All representatives indicated satisfaction with how the 

park is meeting its own goals to conserve the natural resources for use by the local people. 

The only formal interaction between CONANP and CONAPESCA appears to be that any 

permits issued within the Loreto region must include the restrictions within the park.  

 Views of levels of compliance varied between the different agencies; zonation 

regulations and gear restrictions were believed to have a high level of compliance 

(greater than 70%). However, the most common violations were local, small-scale fishers 

fishing without a permit and tourist services operators working without an official license. 

With only approximately 40% of fishers fishing legally, the level of legal fishing and 

compliance is obviously low, but the majority of fishers (whether with a permit or not) 

appear to respect the gear and zonation regulations of the park. This study did not address 

tourist operator or sport fishing violations. 
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DISCUSSION 

Biological Monitoring Data 

 Total fish biomass and biomass of targeted trophic levels has not increased 

significantly in the LBNP when compared to open access fished areas. Fish biomass in 

the MPA did increase significantly when analyzed independently of the open access areas. 

 Fish biomass has been seen to increase within some no-take MPAs within a few 

years of implementation (Lester et al. 2009) and can reach a maximum within a ten-year 

time period (Clanahan et al. 2007). Such rapid recovery has not been seen within the 

LBNP.  Biomass has increased at a very slow rate (from the regression line of total 

biomass, rate is .0251 ton/ha/year) and was concentrated within the herbivore and 

carnivore trophic groups, not within the piscivores, as would be expected in a recovering 

system. This indicates that the LBNP MPA has not been successful in allowing for the 

recovery of fish stocks, especially when considered in comparison to Cabo Pulmo 

National Park, where biomass increased dramatically within ten years of establishment 

(Aburto-Oropeza et al. unpublished data). This indicates that no-take reserves can be 

effective in the Gulf of California for allowing fish assemblage recovery, but that partial 

protection such as that within LBNP is not effective over the same time period.  

 Comparison of the Cabo Pulmo versus Loreto model of MPA design shows that 

no-take reserves allow for recovery of fish assemblages and biomass. No-take reserves 

have been shown to have positive impacts on surrounding fisheries (Goñi et al. 2010), 

whereas partial protection does not allow recovery (Francour et al. 2001; Denny & 

Babcock 2004). Simply establishing MPAs can give a false sense of conservation goals 

being met (Agardy et al. 2011), and this may be the case in LBNP, as little recovery has 

been seen. It is also possible that some of the legal fishing methods used within the park 

are detrimental (i.e. gillnets). Gillnets are already restricted temporally and in one area 

within the park, but their use may be prohibiting the recovery of higher trophic groups. 

 The BACI test is constrained since habitats between the control and impact tests 

are not identical. Results do indicate that some sites have significantly higher biomass 

than others, but this was accounted for by randomizing this effect of individual survey 

sites. The high biomass at some reef sites was not within the no-take or restricted gear 

reefs in the LBNP, indicating that the higher level of regulation has not been effective in 
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allowing for recovery on these specific reefs. This may be due to the small size of these 

no-take areas (Halpern 2003; Vandeperre et al. 2010) or ineffective enforcement of these 

regulations.  

 The trophic group distribution of fishes in LBNP is representative of a system 

with a high level of human impact since high trophic groups have less biomass than 

lower trophic groups (Sandin et al. 2008).  Zooplanktivores and herbivores make up the 

bulk of the biomass within LBNP and do not reflect the inverted trophic group biomass 

pyramid of a healthy reef system (DeMartini et al. 2008).  This is also reflected when 

compared to data from Cabo Pulmo National Park where top predators have made a 

major comeback since the area was closed to fishing (Aburto-Oropeza et al. unpublished 

data). Furthermore, the trophic group biomass distribution within the LBNP has not 

changed over the 13-year surveying period nor has the piscivore biomass increased which 

indicates that the system is not following the pattern of a recovering fish assemblage 

(Micheli et al. 2004).  

 Leopard grouper, M. rosacea, biomass decreased within the park while increasing 

in the open access areas.  This may be due to the aggregating behavior of the leopard 

group. M. rosacea is a key commercial species and has been used often as an indicator in 

studies of the health of fished stocks in the Gulf, and LBNP specifically. A potential 

problem with using M. rosacea as an indicator is that one can expect a high degree of 

variation in their abundances (Erisman et al. 2007). The decline in biomass in the park as 

compared to an increase in the open access area is of some concern, but may be a product 

of these other external factors.   

  

CONAPESCA Capture Data 

 Fisheries in the Gulf have recently been determined to be unsustainable and 

suffering from the "fishing down the food web" syndrome (Sala et al. 2004). This is 

likely to occur in the Loreto region as well, where fishing effort is currently focused on 

piscivores and carnivores, with very little of the reported catch listing herbivores and 

zooplanktivores. If fishing continues under the current conditions, fisheries for larger 

herbivores are likely to become more important in the region. In the open access sites, 

reported catch of herbivores began to increase in 2007, suggesting that fishers there are 
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switching to harvest other trophic groups as the more valuable, higher trophic group 

target species stocks are diminished. 

 Spatial analysis of catch distribution in the Loreto region indicates that almost all 

fishing is conducted within the LBNP boundaries. This is expected to some degree, as all 

towns and fishing communities directly adjoin the park. Fishing is concentrated around 

the islands where rocky reef habitat occurs. However, the small pelagics fishery is also 

important as shown by the consistent presence of carangids and malacanthids in the top 

reported catches. Although the differences in distribution are not significant, there is a 

slight trend to fish in the farther reefs, with less fishing occurring overall and less in the 

islands closest to shore. This is also indicative of the state of the local fisheries, where 

fishers must go farther off shore as closer fishing grounds are depleted. Even with these 

changed locations, they still catch less. The spatial data are not reef specific but still 

provide a general overview of the fishing in the region. 

 It is unfortunate that the CONAPESCA data do not include information on size or 

the number of individuals caught. Because only total weight of the catch is recorded, 

determination of the underlying causes of these changes is impossible. In order to better 

understand and evaluate fisheries captures, the catch reports must be more detailed and 

have some way to ensure accuracy (i.e. fishers not under-reporting or reporting species 

under different names). The lack of information on effort also limits the utility of the 

database in interpretation of this data.  

 

Interactions between Monitoring and Capture Data 

 The overall decline in catch in the Loreto region was reflected at all levels of 

analysis and is particularly relevant given the socio-political circumstances surrounding 

the issuance of permits. The decline could be a result of two possibilities: that there are 

less fish or that fishers are catching less for some other reason. The one-way ANOVA 

analysis showed that overall biomass has increased significantly in LBNP over the time 

period, which suggests that reported catch has decreased for some other reason. One 

possibility may have to do with the increased enforcement or threat of enforcement that 

results from the presence of the park. In Mexico, in order to enter the market officially, a 

fisher must produce a factura (official receipt) to see his product, and he can only obtain 
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a factura if he has a fishing permit. If there is no vigilance or threat of being caught, an 

illegal fisher could easily sell his catch to a legal fisher, who would report it as his own. 

Once vigilance was put into place, an illegal fisher may not be fishing as much for fear of 

capture; therefore, he no longer sells his catch to the legal fisher, who no longer reports 

more capture than his own.  

 An additional concern is that the CONAPESCA database does not include catches 

from recreational fisheries, which are generally under-regulated in terms of both species 

and quantity caught. Many former commercial fishers have switched to providing sport-

fishing services to tourists as it is seen as a more lucrative and steady income (personal 

communication), and recreational fishing has increased significantly (Lopez 2006). As 

fishers switch, they continue to catch higher trophic groups, but no longer report these 

catches. The recreational fishing that occurs within the park may have a large impact on 

the piscivores and carnivores biomass (Cooke & Crowx 2006; Lewin et al. 2006; 

Schroeder & Love 2002). The presence of FONMAR in recent years may help to reduce 

the negative affect of recreational fishing on fish assemblages, but with current 

information, it is impossible to measure its effect.  

 It is not possible to analyze the impact of fishing effort on fish biomass beyond 

speculation, even with the CONAPESCA capture database. From the spatial analysis, 

trends of distribution of fishing effort are noted, and it is obvious that fishing effort is not 

homogenously distributed within the park, as the BACI test assumes. In order to 

accurately measure the effects of fishing on fish assemblages, it will be necessary to 

spatially map the presence of fishers and their effort in the park to a more refined scale 

than is currently available. There are also fishing grounds outside the park boundaries, 

and these should be monitored as well. 

 The fish survey data are limited in their ability to monitor certain fish groups, 

such as jacks, tilefishes, and many of the pelagic sharks. Fish surveys are only done to a 

depth of 20m and many of the important fish species caught in the Loreto region (e.g. 

Lutjanus peru) occur at deeper depths and not necessarily over rocky reefs. Thus, no data 

exists on the status of these commercially important species. It is still important to 

monitor fish stocks and measure some aspect of fish assemblages within the park, but 

data on sustainability may be difficult to extrapolate, given these restrictions. 
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Nevertheless, without increases in piscivore biomass, and with no changes in 

management, the LBNP cannot meet its goals of sustainability as piscivores are the 

targeted species. The lack of any change in MPA fish biomass as compared to open 

access fish biomass could also suggest that the fact that the fish stocks have decreased to 

such a level in LBNP that they can no longer recover, and have reached some sort of 

bottom-line.  

 

Socio-Political Situation 

 The national socio-political situation in Mexico complicates the success of MPAs 

as a fishery management tool (Espinoza-Tenorio et al. 2010). CONANP and 

CONAPESCA have the same goal of maintaining sustainable fisheries, but lack of formal 

collaboration, particularly at the national level, confounds their ability to work together. 

Effective management is muddled by these overlapping jurisdictions and CONANP's 

reliance on other agencies to enforce the park's regulations. Other MPAs with multiple-

agency management have found that interagency collaborative initiatives were key to 

address these issues (Kittinger et al. 2010). The centralized nature of the Mexican 

government means that, in order to be more effective at the local level, collaboration 

across the agencies (which I believe is necessary to meet the objectives of both agencies 

for the sustainable use of marine resources) must be informal.  

 In recent years, CONAPESCA's strategy to reduce fishing effort has been to no 

longer issue more fishing permits, as recommended by the scientific 'backbone' of 

CONAPESCA ((Cinti et al. 2009), Carta Nacional Pesquera 2010). This strategy of a 

moratorium on entry into the fishery for preserving fish stocks has been recognized as an 

inefficient management measure as it does not create the right incentives to reduce 

fishing effort (Townsend 1990; Wilen 1988). This is certainly the case in Loreto, where 

illegal fishing remains high, and even if it could be reduced, a limited entry program 

would not be sufficient to keep fish stocks at sustainable levels. More basically, it is 

impossible to eliminate the illegal fishing given the limited current resources available for 

enforcement. If CONAPESCA and CONANP entered into a dialogue and collaborated in 

using the LBNP as a fishery management tool, their chance of meeting the mutual goal of 

sustainable fisheries would be greater. CONAPESCA appeared to be more concerned 
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with refusing to give permits and with illegal fishers than with the enforcement of gear 

restrictions and spatial closures of the park.  

 Reviews of various fishery management techniques in developing countries such 

as Kenya and the Philippines indicate that traditional management schemes show the 

most success in increasing fish biomass and average size (McClanahan et al. 2006); these 

types of management rarely include the permanent no-take zones or numerical quotas 

promoted by western scientists. Traditional management is more effective in sites with 

limited access to markets and smaller human populations (characteristics not applicable 

to the fisheries in Loreto), but does suggest that full closures or eliminating all illegal 

fishing is not the only way to achieve fisheries management and conservation goals.  

 It is in the interest of the fishing community - both fishers and government 

officials - to embrace the park as a fisheries management tool. In Loreto, CONANP is 

actively involved in efforts to improve the park's management to not only meet 

conservation goals, but also to enhance the local fisheries. However, CONAPESCA is 

isolated from these actions. With a staff of only seven people in the state of Baja 

California Sur, CONAPESCA cannot be expected to meet the daunting task of 

eliminating all illegal fishing but has also not taken advantage of the opportunities 

presented by the presence of the LBNP. Multi-use MPAs in general, and LBNP 

specifically, have great potential as fisheries management tools, but this possibility is 

untapped due to the managers' focus on fishing permits. Fishers are frustrated with the 

current state of fisheries management in the region (given the lack of permits), but are in 

agreement with many parametric regulations that many suggested that they "already 

practice" (personal communication, anonymous) that only need to be formalized. 

Co-management - agreements between the community and government (Sen & 

Nielsen 1996) - is suggested as a way to increase compliance and effectiveness of 

fisheries management (Gutiérrez et al. 2011; Ostrom 1990). Although the Loreto fishing 

community does not meet many of the typical characteristics leading to effective co-

management in other areas in the world, my observations of collaboration between 

CONANP and the fishing community, and the involvement of NGOs, suggests that an 

informal co-management scheme could function in Loreto. This would allow for the 

creation of locally appropriate adaptive regulations while remaining within the larger 
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institutional framework. In Mexico, where management of fisheries and marine parks is 

centralized, the cooperation of the local community could be critical in allowing MPAs to 

function at the local level (LUNDQUIST & GRANEK 2005). The lack of government 

involvement in allowing fishers to defend a self-imposed MPA has been seen to lead to 

the MPA's demise (Cudney-Bueno & Basurto 2009) Thus, the LBNP has an advantage in 

already having the legal framework of governmental support and enforcement 

capabilities.  

Peterson (2005; 2010) acknowledged the generally good working relationship 

between CONANP and fishers in Loreto, with the government agency making a true 

effort to include fishers in the management plan of the protected area (personal 

communication). This was reflected in what I witnessed and heard in my talks and 

interviews with fishers and managers as well. Fishers’ perspectives have been found to be 

very important in establishing effective management regimes (LUNDQUIST & 

GRANEK 2005), and there is tremendous effort to include the local community in coastal 

management in the Loreto region - led in large part by the International NGO, Rare 

Conservation, in collaboration with the local CONANP office. In 2008, Rare began a 

Pride Campaign (http://www.rareplanet.org/en/campaign/campaign-sustainable-fisheries-

managementloreto-bay-national-park-baja-california-sur) in Loreto with the goal of 

promoting sustainable fisheries in the area. It is my impression that the presence and 

work of Rare Conservation in Loreto has increased the interest of many fishers in the 

workings of the park.  

I was struck by a sentiment often expressed by fishers, but particularly well 

articulated as what one fisher called the "changing conscientiousness" of the fishers in the 

region - an acknowledgement of the problems with fisheries and the recognition that 

parametric fisheries management techniques, such as spatial or temporal closing of areas 

or gear restriction, are important and necessary. However, permanent no-take zones have 

been found to be more successful in providing for long-term sustainable fisheries than 

temporary closures or size restrictions (Nowlis 2000). Many fishers believe that 

temporary and/or spatial closures can be effective in fisheries management - which 

suggests that it is the idea of a permanent closure that many fishers resist. The 

effectiveness of such measures could be strengthened within the current institutional 
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arrangement via cooperation among the government agencies or a recognized co-

management governance structure.  

Fishers in LBNP are generally content with the presence of the MPA as they see a 

benefit to the region as a whole by bringing in tourists and because the MPA keeps out 

trawlers and seiners which threaten their fishing grounds. Both in semi-structured 

interviews and informal talks, I found that about half of fishers understand how an MPA 

can benefit their fisheries, particularly the benefits of no-take zones. Currently, however, 

the fishers see no difference in their catches. Due to the lack of (or slower) recovery of 

commercially important species within the park, it is critical to continue to engage in 

active communication with the fishers and involve them in the management of the park. 

Without an apparent benefit to the fisheries, fishers cannot be expected to comply with 

stricter regulations in the future. 

   

CONCLUSION and RECOMMENDATIONS 

Summary 

 Fish biomass within the LBNP has not increased significantly in comparison to 

open access areas and the increase is limited in its scope. Additionally, increased 

piscivore biomass is not seen in LBNP, as would be expected following protection in 

recovering ecosystems (Russ et al. 2005). When compared to successful no-take areas, 

such as Cabo Pulmo (Aburto-Oropeza et al. unpublished data), the limited increase in 

biomass in LBNP is of particular concern. A recovery pattern may not be seen in LBNP 

as piscivores and carnivores are the targeted species of the fisheries (both commercial 

and recreational) and the limited protection offered by the park is not sufficient to allow 

reef-fish assemblage recovery.  Continued fishing pressure can either halt or slow 

recovery processes and this may be the case in LBNP. The goal of the management plan 

is to “preserve the natural resources”, and not explicitly to provide for their recovery; 

thus, in a loose interpretation of the management objectives, the LBNP has been 

successful. However, one would hope to see more pronounced recovery, especially in 

order to provide for a sustainable future.   

 The community - both fisher and government - appears to be enthusiastic and 

positive about the management of the park and especially about the revised management 
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plan. The revised plan expands existing no-take zones to include areas known for 

spawning aggregations, which helps to formalize the self-imposed parametric regulations 

that some fishers already adhere to. This could be critical as the revised management plan 

increases (to about 10% total area) the area of the no-take zones in the park, which may 

allow for more rapid fish assemblage recovery. If key fishers understand that this could 

be specifically beneficial to their fisheries, these no-take zones could be successful in 

protecting important fish spawning grounds. It is my impression that there is a growing 

"sustainability ethic" in the Loreto region, allowing for fisher support of management of 

marine resources, laying the foundation for a sustainable fishery in the future. 

 As the LBNP stands currently, it would not be considered a successful MPA: fish 

biomass is not increasing as rapidly as one would expect in a protected area, and it is not 

significantly different from the nearby open access areas. Interviews with fishers in 

Loreto suggested that fishers believe that MPAs are beneficial for tourism in the region, 

but that they see little benefit in their fishery. This is reflected in the biological survey 

data collected - which shows little to no difference of fish biomass after the park was 

created or compared to similar habitats outside of the park. Fisheries catch records are not 

sufficient to glean any information about the status of fish stocks. However, the 

groundwork has been laid in the Loreto region for LBNP to be successful in meeting its 

goal of providing sustainable fisheries for the local community. This has been 

accomplished via the efforts of CONANP in engaging in dialogue with user groups, 

especially fishers. Additionally, increased NGO efforts in the region have contributed to 

the shift in fishers' perspectives on the need for management in providing for sustainable 

fisheries. However, this is likely to change if fishers do not begin to see increases in their 

fish catch. It is hoped that the new management plan, with increased no-take areas and 

gillnet restrictions, will permit piscivore and carnivore biomass to increase so that fisher 

cooperation can continue.  

 

Recommendations 

1. Increase number of CONAPESCA staff in Baja California Sur 

2. Include number of fish and size description in CONAPESCA database 
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3. Include some measure of effort in CONAPESCA database - e.g. gear type, 

number of days 

4. Properly enforce all no-take zones and gear restrictions by increasing 

enforcement presence (i.e. a guard should be conducting rounds of the park 

continuously) 

5. Log books for both commercial and sport fisheries 

6. CONAPESCA buy-in is the missing ingredient in the possibility for effective 

co-management. It is necessary for the local CONAPESCA staff to recognize 

the effectiveness of other management strategies (not only fishing permits) - 

which will not occur given the current manner in which CONAPESCA is 

managed in Baja California Sur. In efforts to decrease corruption, the seven 

CONAPESCA officials for the state are rotated through the various offices, 

never spending more than a few months in each site. This may or may not 

reduce corruption, but certainly makes cooperation between CONAPESCA 

and CONANP difficult. If there were permanent CONAPESCA staff in 

Loreto, local cooperation would be easier to accomplish.  
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APPENDIX II: Fisher and Manager Interviews 
 
FISHER INTERVIEW, GULF OF CALIFORNIA 
FISHERS PERCEPTIONS OF MANAGEMENT TECHNIQUES AND MARINE 
PROTECTED AREAS 
Alexis N Rife, CMBC, Scripps Institution of Oceanography 
 
Hi! My name is Alexis, and I am a student at a university in San Diego. I am doing a 
project about fishers’ perspectives on how the fisheries are currently management by the 
government and what fishers think would work or what they don’t like. To do this, I am 
interviewing fishers in Baja California, such as yourself. There will be about 50 fishers 
interviewed in this study. Would you be willing to be interviewed? 
 
I am doing this to understand if there are ways to manage fisheries in a way that is both 
sustainable and in line with what fishers need. I hope that by talking to you and other 
fishers, I will be able to suggest effective management techniques to the government so 
that you are satisfied with your work.  
 
The interview will take about 30 minutes. I have some questions about the fisheries and 
your perspectives on this. If you start to feel tired or do not wish to answer a question, 
there is no problem, and you can stop the interview at any time. To participate in this 
study is completely optional.  
 
You will not be paid for your participation, but there are no costs associated in 
participating.  
 
I will take notes while you talk, but I will not share your answers with anyone else and I 
will not record your name. If you don’t mind, may I record our conversation? No worries 
if you would prefer that I not.  
 
Do you understand about the study and this interview? Here is my card – please do not 
hesitate to call me if you have any follow-up questions. Thanks very much for your help! 
 
Soy Alexis y soy una estudiante en San Diego. Estoy haciendo un proyecto sobre las 
perspectivas de los pescadores en relación al manejo de la pesca y que piensen sirve y 
que no. Para hacer eso, estoy platicando con pescadores en Baja California, como usted. 
Voy a entrevistar mas o menos 50 pescadores en este estudio. Puede platicar con usted? 
 
Estoy estudiando eso para entender si hay maneras a manejar la pesca en una manera 
sostenible y a lineado con que los pescadores necesitan. Espero que en platicando con 
usted y otros pescadores, voy a poder a sugerir algunas herramientas de pesca al 
gobierno para que usted este satisfecho con su trabajo. 
 
La entrevista va a tomar 30 minutos. Tengo preguntas sobre el manejo y de que opina 
usted. Si comienza sentirse cansado o no quiere contestar una pregunta, no hay ningún 
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problema, y podría parar la entrevista en cualquier momento. Para participar en este 
estudio es completamente opcional. 
 
No hay pago para participar, además no voy a costar a usted nada para participar. 
 
Voy a tomar notas cuando usted hable, pero no compartiré sus repuestas con nadie y no 
voy a anotar su nombre. Si no le molesta, puedo grabar nuestra platica? De nuevo, no 
hay problema si no lo quiere. 
 
Entiende sobre este estudio y la entrevista? Aquí es mi tarjeta, si tiene dudas, póngase en 
contacto conmigo.  Muchas gracias por su ayuda!! 
 
MANAGEMENT PERSPECTIVES 
How many years have you been fishing? 
Por cuantos años ha sido un pescador? 
 
Are you satisfied with the fishing here? Why or why not?  
Esta usted satisfecho con la pesca? Porque si o no? Gana suficiente? Es duro trabajo? 
 
Are you aware of anything the government is doing to manage the fisheries here? 
Esta usted al tanto de cualquier idea de manejo de las pesquerías por el gobierno aquí? 
 
Do you think that the government should manage fisheries? Why? 
Piense usted que las deberían estar manejado? Porque? 
 
What would you add or take away from the current rules? Name two things you would 
like to do and two things you would like them to stop doing. 
Podría decirme dos cosas que eliminaría y dos que añadiría al manejo de la pesca? 
 
I’m going to read a few different ways that the government can manage the fisheries. 
Please let me know if you like or dislike it and if you think it would be effective to help 
preserve fish stocks.  
Voy a leer algunos métodos que el gobierno puede hacer para manejar la pesca. Dígame 
si le gusta o no y si piense que es una manera efectiva a manejar la pesca? Necesario o 
no? 
 boat permits / permisos por las pangas? 
 permits for specific species / permisos por especies especificamente? 
 quotas based on size / cuotas basado en tamano? 
 quotas based on number / cuotas basado en numero? 
 banning gear / prohibir tipos de equipo? 
 regulating mesh size on nets / regular el tamano de la malla? 
 closed seasons / vedas? 
 temporarily closed areas / areas temporalmente cerradas? 
 marine protected areas / areas marinas protegidas? 
 marine reserves / reservas marinas? 
 group rights to an area / un grupo tener derecho de una area? 
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 no take zones / zonas de no pescar? 
 fisheries refuges / refugios pesqueros? 
 
MARINE RESERVE QUESTIONS 
Are you aware of any marine reserve nearby? What’s it called? Which? 
Conoce usted alguna área marina protegida alrededor de esa zona? Una área donde no 
se puede pescar? Cual? 
 
IF YES: 
Do you like having a reserve here? Why or why not? 
Le gusta tener una reserva aquí? Porque o porque no? 
 
Does it help you in any way? 
Le ayuda en alguna manera? 
 
Were you here when they created the reserve? 
Estaba usted aquí cuando lo crearon? 
 
Can you recall any expectations, hopes or fears that you had when the reserve was 
established? 
Cuales eran sus expectativas?  
 
Have these expectations been met? In what way? 
Han logrado? 
 
Have you seen any changes in your fishing since the reserve was created? Is it better, 
worse, the same? How so? 
Ha vista algunos cambios en la pesca en la región después de la creación de la reserva? 
Es mejor, peor, el mismo? Como? 
 
Is there enforcement of the no fishing rules in the reserve? 
Hay vigilancia en la reserva? 
 
To the best of your knowledge, do other fishers fish in the reserve? 
Sabe usted si otros pescadores pescan a dentro de la reserva?Have they been met? 
 
ALL: 
What do you think the purpose of a reserve is? 
Cual cree es el propósito de una zona de no pesca? 
 
In your opinion, what are the results of no take zones? scale of 1-10: bad for fishing / 
good for fishing 
En su opinión, cuales han sido los resultados de tener una zona protegida?  
En escala de 1-10 .. mal para la pesca o bien para la pesca 
 
Have you heard about the marine reserve in Cabo Pulmo? 
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Ha escuchado usted de la reserva marina en Cabo Pulmo? 
 
What have you heard? 
Que ha escuchado? 
 
What do you think would happen to the fishing for you if there were an area like Cabo 
Pulmo nearby? Would the fishing be better or worse? Do you think there would be no 
change?  In what ways? 
Que cree pasaría a su pesca si fuera una área cerrada como la de Cabo Pulmo cerca de 
aquí? La pesca estaría mejor o peor? Cree que no había un cambio? Efectuaría a la 
pesca? En cuales maneras? Como ves a los cambios? 
 
DEMOGRAPHICS 
Age / Edad: 
 
Where are you from? [if not from area ...] Why did you come here? From where? When?  
De donde es usted? Porque venia por aquí? De donde? Cuando venia?  
 
Was your father a fisherman?    Your grandfather? 
Era su padre un pescador?    Su abuelo? 
 
Do you have children?           Do you want them to be 
fishermen? Why? Tiene hijos/hijas?     Quiere usted que ellos 
sean pescadores? 
 
Does having kids make you worry more about the future? How so? 
A tener hijos hace que se preocupa mas del futuro? Como? 
 
Why do you fish? Do you like it? Or only for income? 
Porque va a pescar? Le gusta? O solo lo hace por ingresos? 
 
Are you a member of a cooperative? 
Es usted miembro de una cooperativa? 
 
Is there anything else that you would like to tell me about fishing here? 
Hay algo mas que le gustaría decirme sobra la pesca aquí? 
 
 
INTERNAL 
Interview start time:    Interview end time: 
Interview location (home, panga, wharf, other): 
Interview Site: 
Interview number at this site: 
Group interview? 
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Managers Interview – CONANP, CONAPESCA, PROFEPA, FONMAR 
Bahía de Loreto National Park 
 
Alexis N Rife, Scripps Institution of Oceanography, CMBC 
 
“Hi! My name is Alexis Rife, and I am a student at UC- San Diego. I am doing a project 
about the Loreto Bay National Park and how it has affected fisheries in the region. I have 
interviewed some fishers in the region for their perspectives on management of fisheries 
and am now speaking to the different governmental officials working within Loreto Bay 
National Park to see how management of the park functions day-to-day and works with 
other agencies. I am doing this to understand how the multi-use zonation of Loreto Bay 
National Park works to both benefit the fishers in the area and meet conservation goals. 
Your answers to these questions are completely confidential and any report I write will 
not mention your name or make any quotes so that your perspective and identity will be 
protected. Would you be willing to be interviewed? 
 
The interview will take about 30 minutes. I have some questions about the purpose of the 
park, the management plan, compliance, and your opinion on the park’s success in 
meeting its goal. If you start to feel tired or do not wish to answer a question, there is no 
problem, and you can stop the interview at any time. To participate in this study is 
completely optional.  
 
You will not be paid for your participation, but there are no costs associated in 
participating.  
 
I will take notes while you talk, but I will keep your answers confidential, and I will not 
record your name - only the agency you work for.  
 
Do you understand about the study and this interview? Here is my card with my contact 
information as well as the information for the Human Research Protections Program at 
my university – please do not hesitate to call me if you have any follow-up questions or 
to contact them if you have any concerns about the interview. Thanks very much for your 
help!” 
 
Hola Soy Alexis Rife y soy una estudiante en la Universidad de California San Diego. 
Estoy haciendo un proyecto sobre el Parque Nacional de Bahía de Loreto y como este ha 
afectado a las pesquerias de la region. He hecho entrevistas a algunos pescadores sobre 
sus perspectivas del manejo de las pesquerias y ahora estoy platicando con las 
autoridades de las diferentes agencias que trabajan dentro del Parque sobre como se da 
el manejo del Parque  dia a dia y la colaboración entre las agencias. Hago esto para 
entender como la zonificacion  en el uso del Parque trabaja para beneficiar tanto a las 
pesquerias del area, asi como lograr las metas de conservacion. Sus repuestas a estas 
preguntas son completamente confidenciales y mi reporte no va a mencionar su nombre, 
ni mencionara alguna cita suya, asi que sus perspectivas, pensamientos, e identidad 
estaran protegidas. Le gustaria ser entrevistado? 
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La entrevista va a tomar alrededor de 30 minutos. Tengo preguntas sobre el proposito 
del Parque, el plan de manejo, el cumplimiento de este, y que opina sobre el exito del 
Parque en sus metas y en el manejo de la pesca. Si comienza sentirse cansado o no 
quiere contestar una pregunta, no hay ningún problema, y podría parar la entrevista en 
cualquier momento. Participar en este estudio es completamente opcional. 
 
No hay pago para participar, además no tendra costo alguno para usted por participar. 
 
Voy a tomar notas cuando usted hable, pero no compartiré sus repuestas con nadie y no 
voy a anotar su nombre - solo el nombre de la agencia con la usted trabaja. 
 
Entiende sobre que trata este estudio y la entrevista? Aquí esta mi tarjeta con mi 
informacion de contacto y tambien la informacion sobre el Programa de Proteccion de la 
Investigacion en Humanos de mi universidad. Si tiene dudas, póngase en contacto 
conmigo o al Programa si tiene preocupaciones sobre la entrevista.  Muchas gracias por 
su ayuda!! 
 
Purpose and Role of MPA Proposito y Papel de AMP 
 
What are [agency]’s projects and role in the Loreto region? 
Cuales son los proyectos y el papel de [agencia] en la region de Loreto? 
 
Do you think that the presence of the MPA affects these projects and role? On a scale of 
1-5: 1 affects a great deal, 5 does not affect at all. 
Cree usted que la presencia del Parque  afecta en algo  estos proyectos y el trabajo  de 
[agencia]? Escala de 1 a 5: 1 afecta mucho, 5 no afecta 
 
 [if 1 or 2] How does the MPA influence these projects and role? 
 [si 1 o 2] Como? 
 
What do you think the official purpose and goal of the MPA is? 
Cuales cree usted son el proposito oficial y metas del Parque? 
 
Do you believe that the park is reaching these goals? On a scale of 1-5: 5 met all goals, 1 
not met at all 
Cree usted que el Parque esta logrando  sus metas? Escala de 1 a 5: 5 logrado sus metas, 
1 no lo ha logrado 
 
How is [agency] involved with regulating commercial fishing within the MPA? 
Como  [agencia]esta  involucrada con la regulacion de la pesca comercial? 
 
What tools/authority is used? 
Que tipo de accion o autoridad es utilizada?  
 
How would you describe the relationship between CONANP, CONAPESCA, FONMAR, 
and PROFEPA in regulating commercial fisheries in the park? Do they work well 
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together? Do the activities of each agency strengthen the management of fisheries in the 
region? 
Como describiria la relacion entre CONANP, CONAPESCA, PROFEPA, y FONMAR en 
la regulacion de la pesca comercial? Trabajan bien juntos? Los actividades de cada 
agencia refuerzan el manejo de la pesca? 
 
 
In order to be successful in meeting fisheries management/MPA goals, what would you 
change about the management of the park? Two things to add or take away. 
Buscando  tener exito en el manejo de la pesca asi como alcanzar las metas del Parque, 
que cambiaria en el manejo del parque? Podria mencionardos cosas que añadirias o 
quitarias? 
 
Management Plan – specific for CONANP Plan de Manejo (especificamente CONANP) 
 
How often is the management plan adjusted? 
Que tan seguido se ajusta el plan de manejo? 
 
When was the last time? 
Cuando fue la ultima vez? 
 
How long does it take to implement new regulations? 
Cuanto tiempo se toma para implementar nuevas regulaciones? 
 
What is the process of revision to the management plan? 
Como es el proceso de revision del plan? 
  
Who participates in the revision? How does CONANP involve the community? 
Quienes participan en la revision? Como CONANP involucra a la comunidad? 
 
Enforcement and Compliance Vigilancia y Conformidad 
 
How are user groups informed of the rules? 
Como se informa a los grupos de usuarios de las regulaciones y leyes? 
 
What is the level of compliance of the park rules? (scale of 1-10: 10=100% 5=50% 
1=10%) 
Cual  es el nivel de cumplimiento de las reglas del parque? (escala de 1 a 10: 10=100% 
5=50% 1=10%) 
 
What are the most common infringements in the park? 
Cuales son las infracciones mas comunes en el parque? 
 
What user groups are detained? 
Cuales grupos de usuarios son detenidos? 
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How many times, on average, in a month are fishers detained for fishing illegally? 
Por promedio, en un mes, cuantas veces se detiene a pescadores por acciones ilegales? 
 
How would you determine the level of collaboration between fishermen and [agency]? 
(percentage) 
Como calificaria en %, el nivel de colaboracion entre pescadores y [agencia]? 
[porcentaje ] 
 
Demographics Demograficos 
How many years have you worked at [agency]? 
Cuantos años tiene usted trabajando con [agencia]? 
 
What is your job title? 
Cual  es su puesto de trabajo? 
 
What is your job function? (i.e. what do you do?) 
Cual es su principal funcion? 
 
Age:  Gender: 
Year in Loreto: 
 
Edad:  Sexo: 
Años en Loreto: 
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