
 

         September 10, 2022 

 

 

Comments Regarding Docket No. FWS–R4–ES–2021–0162 

Attn. Fish and Wildlife Service 

 

We are a group of scientists associated with different institutions and have researched 

Chilabotrus inornatus and other native/non-native reptiles species in Puerto Rico (see section 7 

for contributors information). In this letter, we provide our comments concerning the proposed 

rule from Fish and Wildlife Service for the removal of the Puerto Rican boa (Chilabothrus 

inornatus) from the federal list of Endangered and Threatened Wildlife. 

 

Three delisting criteria were proposed within USFWS and this letter provides comments against 

delisting: 

 

1. Delisting Criterion 1 (see: https://www.federalregister.gov/d/2022-14961/p-49):   “At least 

three Puerto Rican boa populations (moist limestone ( i.e., moist karst), wet limestone ( i.e., wet 

karst), and montane forest regions) occupy at least 50 percent of the species' suitable habitat, 

and populations are distributed island-wide.” On this criterion, populations were considered as 

one island-wide population, natural/developed habitat, and estimated abundances were also 

taken into consideration.  

 

a. Comments on the considered habitat: The delisting criterion assesses suitable natural 

habitats using the Puerto Rico Gap Analysis Project (hereinafter, PR Gap) and raster data from 

the US. Census Bureau (Martinuzzi et al., 2007) to determine the proportion of habitat that falls 

within developed areas. The models detect 57% of suitable habitats within natural areas and 

43% of suitable habitats within developed areas (https://www.federalregister.gov/d/2022-

14961/p-51; Tucker et al., 2020). 

 

i. There are some concerns we address: First, the PR Gap overestimates the 

habitat for many species. Tucker et al. (2020) decreased suitable habitat up to 700 m 

elevation instead of the 1500 m elevation originally in the PR Gap and estimates a 

habitat model of 379,029 ha. However, independent of the updated maximum of 700 m 

elevation, we still consider this an overestimation because this habitat data is 14 years 

old, it has not been updated since 2008 (Gould et al., 2008; Tucker et al., 2020). 

Second, the model does not consider the impacts of Hurricanes Irma and Maria 

(September 2017) on suitable habitats. For example, Hurricanes Irma and Maria caused 

Puerto Rico to lose 31% of its greenness and 51% of greenness at the Luquillo 

Experimental Forest (LEF) from remote-sense imagery (Van Beusekom et al., 2018). 

Also, hurricane Maria destroyed twice as many trees as previous hurricanes in El 

Yunque National Forest (Uriarte et al., 2019). Third, for suitable habitat within developed 

areas, the developed land types used for the evaluation of the habitat model were from 

raster data of 2007 (Martinuzzi et al., 2007 in Tucker et al., 2020), therefore, not 

updated. Fourth, although Puerto Rico has experienced a small decrease in population 
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size in the last decade (US. Census Bureau, 2021), historically and to date the urban 

sprawl and ineffective land use planning are still one of our biggest problems (Martinuzzi 

et al., 2007; Castro-Prieto et al., 2017, López-Marrero and Hermansen-Báez, 2011).  

 

b. The criterion mentions that “Natural habitats that occur within public and private protected 

lands are the most important areas for maintaining the species' current and future viability. 

Examples include “El Yunque National Forest, Commonwealth Forests within the northern and 

southern karst areas, Mata de Plátano and El Tallonal Nature Reserves, and Puerto Rico 

Conservation Trust lands (see: https://www.federalregister.gov/d/2022-14961/p-51).  

 

i. We noted that the USWFS fails to take into consideration that there are high 

rates of residential development within 1km of the boundaries of the protected areas with 

examples including areas surrounding El Yunque National Forest and Commonwealth 

forests within the Northern Karst Region (Castro-Prieto et al., 2017) all of which are 

areas that are considered as having the highest reports of C. inornatus.  

 

c. The criterion mentions that “The Puerto Rican boa also currently occupies suitable habitat 

within certain developed landscapes that provide conservation benefits as well such as USAG 

Fort Buchanan and Julio Enrique Julio Enrique Monagas State Park” (see: 

https://www.federalregister.gov/d/2022-14961/p-51).   

 

i. We have major concerns with these developed landscapes. First, the Puerto 

Rican boa will always be vulnerable in developed areas since these developed habitats 

are fragmented and dynamic and the species is at higher risk to anthropogenic threats 

(Mulero-Oliveras, 2019). Second, private developed areas such as USAG Fort 

Buchanan have an Endangered Species Management Plan (ESMP) under their 

Integrated Natural Resources Management Plan (INRMP) and to date have managed 

the endangered species and delineated forested areas as boa habitat in their northern 

and southern karst hills. In addition, their southern forest corridors connect with Parque 

Julio Enrique Monagas. USAG Fort Buchanan is a US Federal Government Enclave and 

they have these management plans because they have to comply with federal laws 

including Sikes Act and the Endangered Species Act. In the case of a federal enclave, if 

the boa is delisted, there will be no mandate requiring a management plan for the 

species and continued management of boa habitats and/or the species will depend on 

the good conscience of installation personnel. To date, USAG Fort Buchanan has no 

ongoing construction projects on forested areas delineated as boa habitat (ESMP), but 

any habitat modification plan may change depending on the installation's military mission 

and readiness (Mulero-Oliveras, 2019).  

 

ii.  In Julio Enrique Monagas Park there is no actual management plan for the 

endangered species. Only one researcher is monitoring disease in boa populations from 

this park (Mulero-Oliveras et al., 2022). It should be noted that this is a forest patch (1.4 

km^2), surrounded by an industrial park, five residential complexes, two highways, a 

correctional complex and three municipal roads (Rodríguez-Velázquez, 2022). It is 

https://www.federalregister.gov/d/2022-14961/p-51
https://www.federalregister.gov/d/2022-14961/p-51


 

located in the center of the metropolitan area among the municipalities with the highest 

population density on the Island (US. Census Bureau, 2021), which makes it attractive to 

be visited by a large number of people. On a regular day, it can receive about 150 

people (Rodríguez-Velázquez, 2022). Some of the activities allowed in the park are; 

horseback riding, mountain biking, trail running, hiking, camping, and rock climbing 

(Personal Communications Park Administration). In addition, recreational competitive 

events are constantly held in the park that increases the number of visitors notably 

(Personal Communications Park Administration). All these human activities represent a 

direct threat to the boa, increasing the chances of death of individuals, introduction of 

pathogens and exotic species, among others. 

 

iii. In summary, in private lands such as USAG Fort Buchanan, delisting the 

species would eliminate the benefits of conservation that have benefitted the species.    

 

d. The criterion mentions that the “Puerto Rican boa is considered a habitat generalist and 

occurs within a variety of landscapes (Reynolds et al. 2016, p. 1883). Using the minimum 

population estimate of more than 37,000 boas island-wide, and confirmed occurrence records 

for the species, we consider the Puerto Rican boa to be well represented within suitable habitats 

across its range and conclude that the intent of this criterion has been met.” (see: 

https://www.federalregister.gov/d/2022-14961/p-52). 

 

i. Our concerns with this statement are: First, animals select habitats on different 

spatial scales (Johnson, 1980). It is true that the boa occurs within a variety of 

landscapes, but this only takes into account one level of habitat selection (landscape 

scale; Johnson, 1980). Puerto Rican boas have been shown to have a preference for 

specific components of the habitat at the home range scale which includes microhabitat 

(Wunderle et al., 2004; Mulero-Oliveras, 2019). The quality of the habitat for the boa 

depends on those microhabitat components.   

 

ii. Second, there are no robust population estimates for the species.  With the 

overestimated available habitat and the modeled species number, we can determine a 

total of 9 snakes for every hectare. This without considering habitat variation or 

fragmentation. For other species of boas, for example, the critically endangered 

Chilabothrus argentum,  mark-recapture data has provided density estimates of 21 

snakes per hectare (Reynolds, 2017; Reynolds et al. 2022). Therefore, it is necessary to 

produce more robust population estimates before removing the species from its 

protection.   

In addition, the Puerto Rican boa populations are affected by major hurricanes 

(Wunderle et al., 2004; Puente-Rolon, pers. communication). After Hurricane Maria, boa 

reports decreased in USAG Fort Buchanan (Mulero-Oliveras, pers. observation; Victor 

Rodriguez-DPW-Environmental Division in USAG Ft Buchanan, pers. communication) 

and in Cueva Culebrones cave (Puente-Rolon, pers. communication). In addition, the 

rough minimum estimate of 37,903 boas for the entire island based on density estimates 

may not show that the boa is well represented. When the species was listed, no 
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population size criteria were taken into account, so the question still remains if the 

abundance estimate is enough when there are no baseline estimates for comparison. 

 

2. Delisting criterion 2 (see: https://www.federalregister.gov/d/2022-14961/p-53): “Populations 

show a stable or increasing population trend, evidenced by natural recruitment and multiple age 

classes.” 

 

a. Comments on recruitment and multiple age classes:  

i. There is no literature concerning the ecology, behavior, habitat use, and 

population size of neonates and juveniles. In addition, there are no studies on age 

determination or age distribution on populations of C. inornatus.  No information is 

available on survivorship for the different age classes other than reports on predators of 

neonates and juveniles. In USAG Fort Buchanan, juveniles were more exposed to 

anthropogenic threats with different reports of neonates and juveniles inside buildings, 

forest edges, and some mortality for this age class (Mulero-Oliveras, 2019; Rodriguez-

USAG Ft Buchanan, pers. communication).  

 

3. Delisting Criterion 3 (see: https://www.federalregister.gov/d/2022-14961/p-55): “Threat 

reduction and management activities have been implemented to a degree that the species will 

remain viable for the foreseeable future.” 

 

a. The criterion mentions “One of the main threats to Puerto Rican boas is habitat loss, 

degradation, and fragmentation. These threats can also exacerbate other threats, such as road 

kill and increased conflicts with humans and nonnative animals such as cats, as well as the 

need for management ( e.g., translocations). Thus, the occurrence of Puerto Rican boas within 

areas designated for conservation is the most important positive influence towards the species' 

persistence and viability.” (see: https://www.federalregister.gov/d/2022-14961/p-56). 

 

i. As we mentioned above (section 1.b.i), there is high development pressure 

surrounding natural areas, including those protected (Castro-Prieto et al., 2017). Urban 

sprawl has been a trend in the past and present (Puerto Rico Forest Action Plan, 2015). 

This trend is most likely to continue. Recent examples include the CostCo construction 

in Northern Karst Aguadilla, PR-22 road extension from Arecibo to Aguadilla and 

residential development in coastal areas all around Puerto Rico. Land consultation data 

from the Puerto Rico Planning Board shows all locations of consultations related to 

commercial, industrial and residential and other developments in Puerto Rico (Puerto 

Rico Forest Action Plan 2015, pp. 31). Figure 1 (Appendix 1) also presents land 

consultations from several decades. 

  

ii. Fragmentation is caused by habitat loss and has negative effects on snakes 

because they are more prone to intentional killing, road kills, parasitic infections and 

predation by feral animals (Candido et al 2012). Roadkills have been a threat and could 

continue as a threat (Appendix 5).  
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b. This criterion mentions that the species is protected and managed under several 

Commonwealth laws and regulations such as Law No. 241-1999, Regulation 6766 and several 

other laws that protect the habitat of the species such as Law No. 292-1999 and properties 

acquired by the Conservation Trust (see: https://www.federalregister.gov/d/2022-14961/p-58). 

 

i. Comments on management at the Commonwealth level: As mentioned above 

(sections 1.b.i and sections 3.a.i) Commonwealth laws are not protecting the habitat. 

Poor enforcement from Puerto Rico Department of Environmental and Natural 

Resources (PRDNER) is influenced by (1) the lack of personnel to manage reports from 

species; and (2) the politically appointed secretary (head of PR DNER) that responds to 

the political decisions of current governmental administrations. We have all experienced 

many occasions where the agency does not apply environmental laws that protect our 

resources.  

  

ii. In addition, local scientific projects such as Proyecto Serpientes de Puerto 

Rico (https://www.facebook.com/proyectoserpientesenpuertorico), managed by PhD 

candidate Adolfo Rodriguez-Velázquez, has reported intentional killings of the Puerto 

Rican boa to the agencies in charge of the protection of the species. As of the time of 

this writing, said project has not received any email follow-up from the agencies. 

Similarly, citizens have expressed this concern indicating that there has been no support 

from any government agency related to the killing of boas. With the creation of groups 

and pages on social media, some people post photos of snakes they have killed out of 

fear, fun, or ego. This practice is alarming because it can become common when seeing 

that no reprimand is exercised to those who practice it. See Appendix 5.  

 

iii. Even though Commonwealth laws exist, the additional federal law has a 

positive impact on the conservation of the Puerto Rican boa. 

  

c. This criterion mentions “ The northern and the southern karst regions of Puerto Rico harbor 

the majority of cave formations on the island, which are essential habitat for this species. The 

cave populations of Puerto Rican boas are genetically diverse and represent excellent targets 

for conservation and for maintaining the species' genetic diversity. Therefore, the conservation 

and protection efforts, and the corresponding reduction of the threats in lands where these 

formations are located, help to maintain sufficient resiliency of this species, promote its 

dispersion and recolonization of unoccupied habitats, and improve its potential to adapt to 

natural and anthropogenic changes”. (see: https://www.federalregister.gov/d/2022-14961/p-60) 

 

i. We have multiple concerns about cave-associated populations and cave 

habitats: First, boas are not found in all caves, even caves with bats. The delisting 

generalizes that cave habitats are essential, but not all caves represent suitable habitat 

for the species.  This is evident in many caves with/without bats where we or other 

speleological groups in Puerto Rico have not detected boas. In addition, not all boas visit 

caves or are associated with caves. There are populations that never visit a cave. 

Ongoing research  (Puente-Rolón, pers. communication) is focused on preparing an 
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inventory of caves with cave-associated boas. Second, not all snakes seen in caves are 

permanent residents.  This is the case for snakes that have been tagged in caves but 

never detected again inside the cave after multiple surveys (Puente-Rolón and Bird-

Picó, 2004; Puente-Rolón, 2012; Feliciano-Rivera, 2022, Mulero-Oliveras, 

pers.observation; Figure 1, Appendix 4). Third, there are caves where snakes are not 

abundant. For example, Cueva Perez in Guajataca State Forest, Cueva Tuna in Cabo 

Rojo (Feliciano-Rivera, 2022; Mulero-Oliveras, pers. observations),  

 

Fourth, many caves are on private land and, despite being a protected resource, 

are at the mercy of the private interests of their owners.  That is the case of caves that 

have been exploited for tourism which has negatively impacted the bats and snakes. For 

example, Cueva Ventana in Utuado municipality. In addition, the owners were managing 

the cave and doing construction without the required permissions until the PR 

Planification Board stopped it (Hernandez, 2022). Regretfully, constructions were 

already done and this is only one example among the hundreds where people construct 

without the required permits in natural and protected areas. Another example is Cueva 

Matos in Arecibo municipality. This cave is classified as SICOM (Site of Importance and 

Conservation for Bats, acronym in Spanish) and where 70 Puerto Rican boas have been 

marked (Feliciano-Rivera, 2022). However, this cave is located inside a private property. 

To date, the property and cave are being sold through Clasificados Online (# 

clasificados 3067417, Appendix 2). 

  

Fifth, Mulero-Oliveras et al. (2022) ongoing research has observed a higher 

prevalence of Snake Fungal Disease, particularly the detection of Ophidiomyces 

ophidiicola (Appendix 3. Table 1) in caves of importance in the Northern Karst and 

Souther Karst region. See below (section 4.d.i) for additional expert comments on 

diseases. 

 

ii. If these caves represent an essential habitat for the species, we must note that 

these studied cave-associated populations are at higher risk of disease and 

anthropogenic impacts such as those described above. 

 

4. Additional comments from sections of the proposed delisting. 

 

a. Nonnative species (see: https://www.federalregister.gov/d/2022-14961/p-87): 

 

i. Cats as free-ranging pets and feral cats have a negative impact on wildlife and 

literature on predation of these animals has been widely quantified in different countries 

(Trouwbourst et al., 2020). In the United States alone, it is estimated that 258–822 

million reptiles are killed by free-ranging cats. So, cats are a major problem to wildlife. 

Some cats in Puerto Rico have been detected inside cave habitats where bats and boas 

have been detected (Acosta, pers. communication; Puente-Rolón, pers. 

Communication). This increases the risk of predation in those essential habitats. The 

agency mentions that “there are no specific data to accurately assess the level of impact 
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of feral cats on the Puerto Rican boa population”. In a study carried out by Rodríguez-

Velázquez (2022), where colubrid predation was investigated in a gradient of 

anthropogenic activity in Puerto Rico, three exotic predators of these reptiles were 

identified: cats, house mice and rats (Appendix 5). The three forests selected for this 

study were Julio Enrique Monagas Park, Cambalache State Forest and Guajataca State 

Forest. All three predators were found in all of them, without an edge effect. The three 

species were found inside or on the edge of the protected areas. Currently none of these 

three species have a specific management plan on the main Island, and even some of 

these have already been implicated in snake population declines in the Antilles (Daltry 

2006). Although boas are large species, in their newborn stage they are vulnerable to 

these invasive species. Furthermore, it is understood that this feline was responsible for 

the decline of Jamaican Boa (Epicrates subflavus) at Potland Point in Jamaica (Grant 

1940). 

 

ii. Boa constrictors (see: https://www.federalregister.gov/d/2022-14961/p-89):  

First, Boa constrictor is established in Puerto Rico and sighting reports include west, 

north and eastern municipalities (Puente-Rolón, pers. communication). This species 

represents a high risk of establishment to all of the island of Puerto Rico (Reynolds, et 

al., 2012). Second, Vega Ross (2018) suggests that the introduced B.constrictor and 

C.inornatus are eating the same prey items (p. 65 and p.71). Mainly composed of 

mammals (rats). Puente-Rolón has data on tissue stable isotopes for both the Puerto 

Rican boa and B. constrictor. For both species, stable isotope data showed that both 

species are preying on the same prey (Figure 1, Appendix 3). Third, both species have 

been reported in the same habitat, proposing competition on critical resources, food and 

shelter (Vega-Ross, 2018). 

 

iii. Other snake nonnative species: The Reticulated python (M. reticulatus) is 

considered an injurious species under the Lacey Act (77 Fed. Reg. 3330; January 23, 

2012). Although the USFWS agency mentions that its invasion is more restricted, there 

are multiple reports on wild individuals in Aguas Buenas, Arecibo, Barceloneta, 

Bayamón, Cidra, Florida,Guaynabo, Morovis, Naranjito and Comerio municipalities ( 

Puente-Rolón et al., 2020; Proyecto Serpientes de Puerto Rico 

https://www.facebook.com/proyectoserpientesenpuertorico; Biodiversidad de Puerto 

Rico https://www.facebook.com/groups/PRNatural, references). PR DNER personnel of 

Puerto Rico (Cuerpo de Vigilantes of Puerto Rico) has contacted Dr Puente-Rolón to 

accompany them to capture reticulated pythons. In Naranjito municipality, DNER 

personnel has captured 1-3 reticulated pythons per survey (Puente-Rolón, pers. 

communication).  

 

b. Poaching and Intentional killings (see: https://www.federalregister.gov/d/2022-14961/p-95): 

See our comments on section 3.b.ii concerning intentional killings reported but poor 

enforcement from the agencies. See Appendix 5 
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c. Hurricanes and Post hurricane restoration actions (see: 

https://www.federalregister.gov/d/2022-14961/p-96): See our comments in sections 1.a.i and 

1.d.ii concerning impacts of hurricanes. 

 

d. Disease (see: https://www.federalregister.gov/d/2022-14961/p-99):  

 

i. Recent ongoing research has detected a high prevalence of Ophidiomyces 

ophidiicola in Puerto Rican boas associated with cave habitats (Mulero-Oliveras etal., 

2022). Ophidiomyces ophidiicola is one of the pathogens that causes Snake Fungal 

Disease (SFD). Although a debate concerning disease terminology, recent panel of 

experts on the First Global Amphibian and Reptile Disease conference at University of 

Tennessee (GARD, 2022) have discussed that Snake Fungal Disease is caused by a 

variety of fungal pathogens and is not restricted to O. ophidiicola. 

 

While SFD is no longer considered an emerging disease, it is still a threat to 

snake populations in the wild. As it is mentioned in the report, we do not have sufficient 

information regarding this disease in PR boas. Although mortality has not been reported, 

other effects of this chronic disease on the species fitness have not been assessed and 

long-term monitoring is needed. Apart from O. ophidiicola, novel fungal pathogens in the 

genus Paranannizziopsis have been detected in wild snake populations in the United 

States (Lorch et al. 2022). Another fungal genus of clinical importance in reptiles is 

Chrysosporium (Cabañes et al. 2014), and Chrysosporium mephiticum has been 

recovered from caves used by the PR boa by Rosado and Mulero (2022). 

 

It has been discussed by Fisher et al. (2012) and Haynes & Allender (2021) that 

with climate change an increase in fungal pathogens virulence is expected to occur. 

Also, EIDs can arise from within existing microbial communities in the environment. In 

this regard, Rosado and Mulero (2022) have detected the fungal species Geotrichum, 

Trichosporon, Purpureocillium and Fusarium in cave habitats used by snake populations 

at Cueva Matos and Cueva Culebrones. These fungi have been previously reported as 

causative agents of dermatofitosis in other snake species in captivity and in the wild 

(Schmidt, 2015; Barber et al., 2016; Hoppmann and Barron, 2007). The possible 

contribution of these fungi to co-infections on the Puerto Rican boa cannot be discarded 

at this point. 

 

ii. Viral diseases: Another potential threat for the Puerto Rican Boa, can be the 

fatal arenovirus that affects the snakes’ central nervous system (Hetzel et al. 2013). This 

disease is known as Boid Inclusion Body disease (BIBD) and has been reported in 

captive B. constrictor specimens; being this introduced species a potential vector for the 

spread of this disease. Lack of study and knowledge of this virus's presence can be 

detrimental to the PR boa and its protection efforts. In addition, recent analysis from 

Díaz-Lamieiro and Puente-Rolon may have detected reptarenavirus in liver samples of 

B. constrictor (Puente-Rolón, pers. communication). The analysis is still pending on 

tissues. However, this can be another threat to our native snake species. 
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iii. Other parasites: Parasites such as pentastomes have recently made its 

presence known in the USA. In Florida it is believed it was introduced in the wild by the 

injurious species Burmese pythons (P. bivittatus). No research has been done 

concerning internal parasites in native snakes and only one unpublished project of 

parasites in B. constrictor (Puente-Rolón, pers. communication). Proposed research 

from University of Puerto Rico in Arecibo will assess fecal and other parasites from 

roadkills or other dead snakes (Mulero-Oliveras, pers. communication).   

 

iv. On the topic of diseases it is too early for the agency to establish that fungal 

diseases “does not appear to have population-level effects on the Puerto Rican boa 

population” or on any other snake population as established by Davy et al (2021). There 

are ongoing studies of disease in boas in Puerto Rico and worldwide to determine 

impact levels.  

 

e. Climate Change (see: https://www.federalregister.gov/d/2022-14961/p-103).  

  

i. The agency mentions drought, changes in precipitation and increase frequency 

in tropical storms. We agree that all these variables have an impact on the Puerto Rican 

boa. The U.S Drought Monitor (Figure 2. Appendix 3) has shown that the longest 

duration of drought in Puerto Rico lasted 90 weeks from 2020 - 2022 and the most 

intense period of drought was experienced in 2015. Drought affected movement of three 

radiotracked boas in USAG Fort Buchanan (Mulero-Oliveras, 2019).    

 

ii. The agency mentions that “Species that are dependent on specialized habitat 

types, limited in distribution, or at the extreme periphery of their range are most 

susceptible to the impacts of climate change (Byers and Norris 2011, p. 22). However, 

none of these conditions applies to the Puerto Rican boa, which is a habitat generalist 

(Reynolds et al. 2016, p. 1883) and has an island-wide distribution.” (see: 

https://www.federalregister.gov/d/2022-14961/p-105). 

 

We have major concerns with this statement. First, the agency’s supporting 

information is Byers and Norris (2011) who assess climate change in species in West 

Virginia. Puerto Rico is not a continent but an island ecosystem. Extrapolating climate 

change data from temperate continent ecosystems to a tropical island ecosystem is 

logically inconsistent with the current understanding of how different biomes influence 

local ecology. Globally island ecosystems are more vulnerable to climate change  The 

Puerto Rican boa is a species in an island ecosystem and its entire population is 

affected by climate change. Information regarding climate change impacts in an island 

ecosystem such as Puerto Rico can be found in Publicaciones Cientificas – Caribbean 

Climate Hub. Other comments concerning climate change can be read in our comment 

sections 1.a.i.  

 

5. Post-delisting Monitoring (see: https://www.federalregister.gov/d/2022-14961/p-149):  
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a. Draft post-delisting monitoring (PDM) plan for the Puerto Rican boa includes. “ The draft PDM 

plan discusses the current status of the taxon and describes the methods proposed for 

monitoring if we delist the taxon. The draft PDM plan: (1) Summarizes the status of the Puerto 

Rican boa at the time of proposed delisting; (2) describes frequency and duration of monitoring; 

(3) discusses monitoring methods and potential sampling regimes; (4) defines what potential 

triggers will be evaluated to address the need for additional monitoring; (5) outlines reporting 

requirements and procedures; (6) proposes a schedule for implementing the PDM plan; and (7) 

defines responsibilities”. 

 

i. Population monitoring (sites and frequency): We would recommend monitoring 

efforts in both natural and developed habitats. For natural habitats we recommend cave-

associated populations and for developed habitats we recommend boa populations in 

USAG Fort Buchanan and Centro Ambiental Santa Ana (Parque Julio Enrique 

Monagas). Researchers have worked or are working within these study sites and would 

yield more information on the biology and ecology of boas. Concerning frequency it 

should be at least seasonal; however, more results have been acquired when study sites 

are visited regularly (every month or every 2 months in cave habitats and on a weekly 

basis in developed habitats).  

 

 ii. Population monitoring (samples): Snakes should be tagged for population 

estimates and to provide unique ID to each individual. This will decrease efforts in long 

term and increase collaborative efforts of multiple teams acquiring data on the same 

populations. Other samples obtained should help concerning disease and genetics in 

fragmented habitats. In general, monitoring should aid in the understanding of robust 

population estimates, mortality, survivorship, assessment on disease transmission and 

effect on biology and population, and assessment of predation and competition from 

nonnative species.  

 

6. Conclusions 

 

All experts participating in the comments of this letter agree the species should not be 

removed from the list of endangered and threatened species. We would suggest the species 

be downlisted to threatened according to the Endangered Species Act. The information 

available indicates the species has benefitted from conservation measures. However, the 

information available fails to provide robust population estimates and those provided make 

rough estimates of 9 boas/ha (see our comments on section 1.d.ii). In addition, proposed 

estimates are based on habitat data from 14 years ago (see comments 1.a - 1.b). Also, the 

agency fails to acknowledge the impacts of climate change on island ecosystems by comparing 

it with continental ecosystems; provide early conclusions concerning the impacts of diseases 

and nonnative snake species such as B. constrictor and M. reticulatus. In conclusion, we agree 

that if the species is prematurely removed from the list it could become at risk of extinction in the 

foreseeable future. 
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Appendix 1 

 

 
Figure 1. Puerto Rico Planning Board. Land consultations in Puerto Rico from several decades. 

Source: Puerto Rico Planning Board, 2020. PUT IN :LINK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix 2  

 

 
 

Figure 1. Cueva Matos on sale at Clasificados Online #3067417.   



 

Appendix 3.  

 

Table 1. Ophidiomyces ophidiicola detection in cave-associated boas. Data obtained from 

Project Surveillance and Detection of Snake Fungal Disease in Puerto Rico and US Virgin 

Islands. 

 
  

Caves Individuals sampled Negative Not detected Detected

Suspect 

ophidiomycosis Ophidiomycosis Prevalence

Adrover Cave 11 -- -- 5 6 -- 55

Culebrones Cave 28 -- 7 8 7 -- 25

Cueva Matos Cave 18 -- -- 4 9 -- 50

Perez Cave 4 -- 1 1 2 -- 50

Malano Cave 12 -- 10 1 0 -- 0

Tuna Cave 7 -- 1 3 1 -- 14

Diagnosis



 

 
 

Figure 1. Comparison of the diet of the Puerto Rican boa (Chilabothrus inornatus) and the Red 

tail boa (Boa constrictor) using stable isotopes.  There was no difference on the nitrogen and 

carbon among species dC (t = 0.292, df= 23, p= 0.773); dN (t= 0.127, df=23, p = 0.900) 

(SOURCE: PUENTE ROLON THESIS???? 

 

  



 

 
Figure 2. U.S Drought Monitor from 2000-present.  Source: U.S. Drought Monitor (PUT IN LINK) 

 

 

 

 

Lugo Hurricanes https://www.sciencedirect.com/science/article/abs/pii/S004896970000526X 

  



 

Appendix 4.  

 

 

 
 

Figure 1. Scientific Poster presented at the 40th Puerto Rico Interdisciplinary Scientific Meeting 

(PRISM) & 55th ACS Junior Technical Meeting on April 9, 2022.by graduate student Fabian 

Feliciano 

 

  



 

Appendix 5. 

 

 

       
Figure 1, Figure 2, Figure 3 and Figure 4. Shows intentional killings of boas published in social  

media. 

 



 

      
 

Figure 5, Figure 6 and Figure 7. Published conversations in social media where people mention 

why they kill the boa. These conversations show intentional killings because boas were trying to 

prey domestic animals. 

 

 

 



 

  
 

Figure 8 and Figure 9. Intentional killings of snakes in scenarios where snakes preyed on 

domestic fowl.  

 

 

  



 

 

 

Figure 10. Cats preying on snake models at Commonwealth forests. Rodríguez-Velázquez, A. 
2022. Invasive Predators of the Puerto Rican Racer (Borikenophis portoricensis: Dipsadidae) in 
a Gradient of Anthropogenic Activities. Unpublish. Ph.D. dissertation. University of Puerto Rico, 
Rio Piedras Campus, San Juan.  

 

 

 



 

 
 

Figure 11. Mongoose preying on snake models at Commonwealth forests. Rodríguez-

Velázquez, A. 2022. Invasive Predators of the Puerto Rican Racer (Borikenophis portoricensis: 

Dipsadidae) in a Gradient of Anthropogenic Activities. Unpublish. Ph.D. dissertation. University 

of Puerto Rico, Rio Piedras Campus, San Juan.  

www.sciencedirect.com/science/article/abs/pii/S004896970000526X 
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Figure 12. Roadkill of an adult Puerto Rican boa. Picture from Adolfo Rodriguez Velázquez 

  



 

 

 

 
Figure 13. Roadkill of an adult Puerto Rican boa. Picture from Adolfo Rodriguez Velázquez 

 

  



 

 
Figure 15. Roadkill of a neonate of Puerto Rican boa. Picture from Adolfo Rodriguez Velázquez 

 

 

 

 

 


