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Objective. To understand and characterize exposure to and use of elemental mercury among practitioners of Afro-Cuban religions in Hudson County, New Jersey, USA.

Design. Participant observation and open-ended interviews with 22 religious supply store employees and practitioners of Santeria, Espiritismo or Palo Mayombe probed respondents’ knowledge and use of mercury, as well as their beliefs about its benefits and risks. Including a cultural and religious insider as part of the research team was crucial in working with this relatively closed community.

Results. Seventeen of the 21 practitioners reported using mercury or mercury compounds in various forms of practice and in services that they provide to clients. The contained nature of these uses suggests that accidental spills, as opposed to the practices themselves, emerge as the greatest exposure concern for this population. Mercury was never recommended to clients for individual use. [The “contained nature” of the practitioner’s “reported” mercury uses is at odds with many published reports of uncontained mercury use.  Also, there is no convincing rationale suggesting that “practitioners” have a monopoly on using or recommending mercury use.  The many examples in the literature (cited at the end of this paper) demonstrate that magico-religious mercury use is practiced by a wide spectrum of Caribbean and Latino individuals, in folkloric, magical, ethnomedical as well as religious contexts.  It is also used in a number of different religious belief systems.] This restriction appears to be rooted in the way the religion is practiced and in the way santeros receive compensation, not in a perception of mercury as hazardous. Most practitioners were aware that mercury can be hazardous, but were not familiar with the most significant exposure pathway, inhalation of mercury vapor. A climate of fear surrounds the use of mercury in this community, so that health concerns pale in comparison to fear of reprisal from authorities. Among those who sell or formerly sold mercury, several shared the erroneous belief that it was illegal to sell mercury in New Jersey.

Conclusion. Despite widespread reported use, there were no reports of practices believed to result in the highest exposures. To reduce exposure in the community, interventions presenting general information on mercury hazards and instructions for cleaning up spills are recommended. To address insider–outsider dynamics and the climate of fear, educational materials should be accessible to the community and avoid any mention of religious practice.
Keywords: Mercury, Santeria, Participant Observation. 



Introduction

Hispanics or Latinos are the fastest growing minority group in the USA. These pan-ethnic labels hide an incredible heterogeneity, including both native and foreign-born individuals, as well as those with origins in North and South America and the Caribbean (Oboler 1995; Rodriguez 2000). To a certain extent, these labels promote the idea of a single culture, and neglect the different ideas, belief systems and behaviors of this diverse group. Recognizing difference becomes especially significant as we consider the ways in which culturally specific practices potentially affect the health of group members.

In this paper we explore one topic located at this difficult intersection of continuing health disparities and respect for others’ belief systems—the connection between the use of elemental mercury in Latino religious (Santeria and Palo Mayombe) and folk traditions, and the potential for high levels of exposure to toxic mercury vapors. While there is increasing evidence concerning the use of mercury in this community, little information exists on the possible differences in practices involving mercury, which determine the magnitude of exposure.

In the USA, the use of elemental mercury (also called azogue in Spanish) in Latino and Caribbean religious and folk traditions has come to the attention of environmental and health regulators (EPA and ATSDR 2003). Mercury released in confined spaces volatilizes at room temperature, exposing occupants to mercury vapor (Mortensen et al. 1990; Taueg et al. 1991; Malecki & Hopkins 1995; Carpi & Chen 2001; Cherry et al. 2002; Michigan DCH and ATSDR 2002; Zeitz et al. 2002). Because of mercury's long residence time indoors, such exposure can result in neurological effects including intention tremors, emotional lability, polyneuropathy and deterioration of cognitive function (ATSDR 1999).

Mercury's availability in Latino and Caribbean communities in the USA has been documented through a number of studies (Wendroff 1990; Zayas & Ozuah 1996; Chicago Department of Public Health 1997; Johnson 1999). Mercury is commonly sold in botánicas (religious supply stores), packaged in gelatin capsules containing approximately nine grams of mercury (Wendroff 1990). Reported uses include sprinkling droplets on floors or in cars, carrying it in an amulet in a pouch, placing it in a candle, or mixing it with perfume, lotions, bathwater or soap and water for spiritual cleansing of a dwelling (Wendroff 1990; Zayas & Ozuah 1996; Johnson 1999; JSI Center for Environmental Health Studies 2003). Riley et al. (2001) estimated that exposures from sprinkling activities with 1-mm diameter droplets could produce indoor mercury vapor concentrations around 7 µg/m3 in a 40 m3 (an area of about 150 square feet) living room with an air exchange rate of 0.5 changes per hour. This concentration is below the US National Institute of Occupational Safety and Health's (2000) eight-hour time weighted average (TWA) recommended exposure limit of 50 µg/m3, but an order of magnitude above the ‘minimal risk level’ set by the Agency for Toxic Substances and Disease Registry (ATSDR) of 0.2 µg/m3.

Clinical exposure data related to Latino and Caribbean cultural practices are sparse. Forman et al. (2000) reported exposure of nine children and their mother to mercury vapor. The children played with mercury they took from a neighbor, who ‘reportedly operated a business preparing mercury-filled amulets for practitioners of the Afro-Cuban religion Santeria’. Mercury poisoning has also been documented in Mexican-American infants in Los Angeles who were fed mercury as a folk remedy for gastroenteritis (Geffner & Sandler 1980). Ozuah et al. (2000) found a 3% prevalence rate of elevated mercury levels (>10mg/l) in urine of 100 children in the Bronx, New York. The sources of their exposure were not investigated.

The possibility of high mercury vapor exposure levels, combined with its reported usage in Santeria and other Afro-Cuban religions (Wendroff 1990; Peyser 1991; Chicago Department of Public Health 1997; Focus 1998), has led researchers and public health officials to focus on these religions for potential intervention. Much anecdotal information is available, but no specific linkages between Afro-Cuban religions and practices that would result in high exposures (e.g. sprinkling mercury in a home, workplace or car) have yet been presented. [It is unclear what the authors mean by the statement, that “Much anecdotal information is available …”  The findings they present in this paper appear to be no less anecdotal than the many published observations in government reports, professional journals and in the lay press, that document magico-religious and folk-medical mercury use in Latino and Caribbean communities that will result in human exposure by ingestion, by skin contact, and most problematically, by inhalation of mercury vapor.  Many of the studies I have provided at the end of this paper employed fieldwork methodologies as valid as the ones used by Newby et al..] Thus this study seeks to explore those uses that might result in elevated mercury exposure to individuals, and to understand cultural practices and beliefs that underlie mercury use in this group. Using information obtained from fieldwork and interviews in the Afro-Cuban religious community in northern New Jersey, we examine the various types of mercury use and their potential health hazards.

We begin with a basic description of two of the most widely practiced Afro-Cuban religions, Santeria and Palo Mayombe, and an attempt to characterize their practitioners. This is necessary not only in order to understand the role of mercury in religious practice but also in order to develop a better idea of the population at risk of exposure.  [No mention of the “population at risk of [second-hand] exposure.”] We then present a description of our methodology, including a discussion of the potential benefits and concerns about having a religious insider (practicing santero) on the research team. We also elaborate on some of the difficulties for conducting fieldwork in a closed community.

Our findings section details the ways in which Santeria practitioners use and do not use mercury in religious rituals, and their impacts on exposure to mercury vapor. [However these findings are far from giving a complete picture of the manifold contexts in which mercury is use by “practitioners” of other religions, and by folk medical practitioners, and by the lay public in folkloric but non-religious contexts that expose people to mercury and mercury vapor.] We conclude with a discussion of the possible roots of different types of mercury use as well as respondents’ knowledge of the health hazards of mercury. Finally, recommendations are given regarding research and outreach programs within the Afro-Cuban religious community as well as for mercury education in general.

2   Afro-Cuban Religions

The Santeria and Palo Mayombe religions developed in Cuba due to suppression of African religions practiced by slaves brought to the Caribbean. These religions combine beliefs of African peoples from Southern Nigeria, Senegal and the Guinea Coast with elements of Roman Catholicism and French Spiritism (Lefever 1996). It is commonly said that Santeria syncretizes the beliefs of the Yoruba people with Catholicism and Spiritism, while Palo represents the beliefs and practices of the Bantu people from the Congo region. Connecting each of the seven Yoruban deities or Orishas with specific Christian saints enabled the slaves to keep their traditions alive and led to the birth of Santeria. Practice in Palo is focused on the prenda, a consecrated pot containing a number of natural items having spiritual significance, including mercury.

Santeria and Palo are commonly practiced in homes and do not have specific temples. They also lack the type of formal hierarchy found in most Western religions. Despite a recent proliferation of books on Santeria, knowledge has historically been transmitted orally. These religions have maintained their integrity through secrecy and a strict control of information. According to scholar and santero Raul Canizares (1999): 

… the majority of Cuban santeros still adhere to the long-standing customs of not talking candidly to outsiders, of cloaking their faith with Catholic trappings. Traditionally, even family members did not know that their own relatives were active in Santeria. (p. 26)

Upon arriving in the USA, the necessity of keeping the religion secret took on a new meaning. Not only did the immigrants have the usual difficulty with authorities but they also found that myths about their beliefs were widespread in mainstream culture. For example, the 1987 horror movie, The Believers, focuses on supposed Santeria involvement in human sacrifice. In addition there were explicit attempts to suppress certain aspects of Santeria practice such as animal sacrifice (Church of Lukumi v. Hialeah 1993).

Santeria and Palo also play important roles in folk health beliefs and practices (Pasquali 1994). Since good health is seen as part of a larger mind, body, spirit balance, the cause of illness may be seen as a negative supernatural force. Santeros may be called upon to remedy the imbalance which would thus restore one's good health (Pasquali 1994). Interestingly, mercury—with its own deleterious health effects—may be used in rituals to restore balance and thus cure illness.

To study adherents of Santeria or Palo, one must first understand what the term ‘religious practitioner’ means to those within the religion. A working definition of practitioner is absent from the literature on mercury use. Some authors (Wendroff 1990; Chicago Department of Public Health 1997) appear to have combined various practices under one ‘pan-religious’ label of Santeria which is used to describe a variety of Afro-Caribbean religious and folk traditions. [In fact, Wendroff’s 1990 letter to Nature did not lump these several religious and folk traditions under the rubric of Santeria.  He wrote:  “Mercury metal is used in Latin American and Caribbean communities for occult purposes. … These [mercury, “medicinal plants, magical medicines, incense, candles and perfumes” and other religious articles are dispensed to adherents of syncretistic Afro-Caribbean/Latin American religions, such as Santeria and Voodoo, as well as to the general public.” ] Although not necessarily easily discerned by the outsider, many practices that are not part of traditional Santeria have been placed under that label. Important differences between the practices are thus ignored.

Outside the religious community, people also tend to define any individual who has used the services of a santero, botánica, etc. as a religious practitioner. This leads to the development of exclusive categories to describe religious practice. In reality, practitioner and non-practitioner are not necessarily discrete categories, but rather a continuum representing increasing involvement in the religion. The mistaken division of adherents of Afro-Cuban religions into discontinuous, mutually exclusive groups leads to a potential misunderstanding of the at-risk population. [A far greater “misunderstanding of the at-risk population” is made by the authors, and by many others in the employ of government (or receiving government funding for their research) by their essentially ignoring those individuals in mercury-using Caribbean and Latino communities who are certain to be exposed to mercury vapor at second-hand.  Given the persistent nature of mercury spills, and the failure to even attempt to clean up ritualistic mercury spills, it is a virtual certainty that a very large fraction of exposures are from mercury sprinkled on floors by prior occupants.  The authors have not addressed the need to inform the Latino and Caribbean community of this latent environmental health threat.]
Fieldwork has shown that insider and outsider definitions of practitioner may differ substantially. [In fact, from an environmental health perspective, this is an essentially semantic issue.  What is really needed, are not definitions of who is or is not a “practitioner,” but what are the mercury vapor levels in dwellings, and what are mercury body burdens as defined by suitable biomarker testing.] Although someone may not be an initiated santero/a, he or she may self-identify as a practitioner, and may engage (with varying levels of frequency) in religious rituals (Newby & Dowling 2002). It is essential that outsiders recognize that there are various ‘levels’ of commitment to the religion. Additional confusion comes from the fact that all believers in Santeria are, many times, referred to as ‘santeros’, regardless of the level of initiation. Despite the flexibility of terms within the community, in this paper we will use the term santero/a to refer to an individual with ‘santo hecho’, or one who has been initiated as a Santeria priest by receiving a saint which has been symbolically placed within one's head. According to Canizares, ‘involvement in Santeria follows a carefully developed hierarchical structure, which must be understood to discuss the religion in any depth’ (p. 28). He breaks participation down into the following groups ranging from least to most involved: interested observers, occasional clients, habitual clients, amulet recipients, Eleggua Initiates, Guerreros Initiates, Collares Initiates, santeros and babalaos.

In this paper we refer to three basic categories of individuals based on knowledge of rituals involving mercury. We collapsed the categories of occasional clients through Collares Initiates into the category of practitioner. Although this category includes quite a bit of heterogeneity, the most important distinction is between this group of practitioners and those who have been initiated as priests or santeros. The initiation process involves gaining specialized knowledge of specific rituals and religious secrets. Thus, santeros can perform rituals involving mercury and make up our second category. The third category consists of babalaos who are considered the high priests of the Santeria religion and who can also use mercury in religious rituals. Traditionally, babalaos have been initiated as santeros, before becoming babalaos. It is also important to note that babalaos and santeros have overlapping yet distinct roles in religious practice and perform different rituals. [The authors have postulated, against a considerable amount of published evidence, that the “practitioners” they have defined and identified are largely in control of magico-religious mercury use.  This is not the case even in the limited geographical area they studied, and it is certainly not the case in the other areas described in the excerpts appended to this document.]
In addition to varying levels of religious commitment, the oral tradition and lack of formal hierarchy within the larger Santeria community have created variations of religious practice across time and space. Santeria and Palo also continue to evolve as practitioners adapt to new environments. This diversity within religious practice is further complicated by the cultural diversity of practitioners. Despite the popular misconception that Santeria and Palo are solely ‘black’ religions, US santeros may be from diverse Latin American backgrounds, as well as African American and Anglo American. Newcomers who enter the religion as adults bring their own belief system and cultural heritage with them, many times incorporating these beliefs into their religious practice.  [With all this diversity, why do the authors suggest that one type of religious practitioner, and one type of magico-religious mercury use have some monopoly on how the large amounts of mercury sold by botanicas around the Caribbean basin are use by consumers?]

3   Study Methods

Our study focuses on mercury use by Latinos in northern New Jersey, selected for apparent level of commitment to Santeria. The area was chosen based on the high concentration of Hispanic population in Hudson County (over 70% Hispanic in the research area). Previous work in the area had discovered a number of botánicas catering to the Latino religious community, many of which had been found to sell mercury (Riley et al. 2001).

Our fieldwork included formal structured but open-ended, in-depth interviews, and participant observation in these communities. Preliminary work began in spring 2000 with interviews conducted in November and December 2001. In the social and political context in which the research was conducted, signing a written form carries a high level of perceived risk for the participants, thus, verbal informed consent was received. Verbal informed consent is acceptable in accordance with the Code of Ethics of the American Anthropological Association. Because of respondents’ discomfort with taped interviews, written notes were taken. All interviews were conducted in Spanish, and interviews and field notes were later translated into English. All interviews were assigned numbers and respondents are referred to by pseudonym to assure anonymity. Our snowball sample was located through community contacts and the informal social networks of previous interviewees. Through analysis of these interviews, we do not attempt to arrive at statistical generalizations, but to seek a better understanding of the meanings attributed to mercury, the ways in which it is used, and individuals’ knowledge of exposure pathways.

The structured interviews consisted of three sections. First we obtained basic demographic and socioeconomic information including age, place of birth, household information and occupation. The second section focused on respondents’ religious background and level of participation in Afro-Caribbean practices. The final component asked specifically about knowledge about mercury and mercury use. Questions focused on the following: 

· Beliefs about mercury and its purposes in religious vs folk practice.  [Yet there is little investigation of folk practices using mercury, and a general dismissal that folk practices include sprinkling mercury on floors of homes.] 

· Details of practice involving mercury. [Little discussion of folkloric practices which can contaminate indoor environments.]

· Knowledge of mercury as an environmental hazard and perceived risks of mercury use.  [Ignores second-hand exposure, where current occupants of a previously contaminated dwelling can have no perception of the risks they incur from mercury in floors and on walls etc..]
Our field research team was interdisciplinary and consisted of three researchers from diverse methodological orientations and cultural backgrounds: an American engineer and risk analyst, a bilingual sociologist with experience with Latino immigrant populations, and a Cuban-born santero with over 20 years of religious practice.

While participant observation generally increases the likelihood of subjective influence and observer effects, we believe that working with an insider (Afro-Cuban santero) participant observer reduced normative expectations among respondents. This was evident in the respondents’ sharing of confidences and willingness to engage in mercury sales. In this case, our research methods allowed us to understand the behavior from the subjects’ point of view, rather than imposing an outsider's interpretations (Bulmer 1984). Not only did participant observation provide less biased data than would have been obtained using other methods, [The bias is inherent in the selection of “practitioners” as the sole informants, and in suggesting that they are the sole arbiters of magico-religious mercury use in this culturally diverse community.] but also it allowed us to approach sensitive topics which would not be suitable for more representative methods such as sample surveys, and to gather a richness of information not obtainable through the use of quantitative methods with a larger population.

The subjective perspective of the insider observer was balanced through interactions with the outsider members of the research team. All team members engaged in daily debriefing sessions where we discussed not only our day's work, but also our evolving relationships with community members. All observations, whether individual or at the group level, were recorded in a group field diary. Thus, we were able to identify and discuss insider and outsider perspectives on religious practice in general and mercury use specifically. The santero researcher was also encouraged to reflect on his own role in religious practice, as well as his relationship to other santeros as both a researcher and as a fellow practitioner.

Limitations of our research included time and funding constraints, which allowed us to remain in the field for only a relatively short time. Our work was also conducted in a specific geographic area which may present certain differences when compared to other potential research sites. We were not able to directly observe mercury use in the community, balancing an ethical requirement to ensure the safety of human subjects with an ethical requirement for non-intervention in participant observation. Thus, all data obtained are through self-reports, which retain a narrative quality and represent an individual's experience as he or she understands it. [Or as he or she wishes the interviewer to understand it.  In may cases of illicit practice, the informant tells the interrogator what he or she thinks is politically correct, and not necessarily what he or she actually professes or practices.] Collectively, individual self-reports combine to create a picture of the community including important contextual information as well as the details of mercury use.

There are a number of barriers to conducting research within the Afro-Cuban religious community. Insider–outsider issues are magnified by the fact that mercury use has become a sensitive topic in the research area. There is a perception that mercury is an illegal substance and residents are extremely wary of discussing the ways in which it may be used, out of fear of a ‘crackdown’ by the authorities. Although denied by the local health department, many respondents claimed that botánicas were being fined or shut down if it was discovered they had mercury. In other work in this area, Riley et al. (2001) found that members of the research team obtained different responses according to whether they were seen as insiders (members of the larger religious community) or outsiders (non-community members) by respondents. In fact, white, non-Hispanic members of the research team had trouble even purchasing mercury. Many respondents in this previous study denied knowing about mercury use in the community, at the same time as they discussed it openly with the santero member of the research team. Historical misrepresentation of Afro-Cuban religions and their practitioners also has made participants reticent to discuss religious issues with non-community members.

In order to address the insider–outsider issues, the Afro-Cuban santero member of the research team conducted all interviews. Community members had expressed cynicism about both the value and the purpose of the research. Several had asked: ‘Why the interest in mercury? Who are you working for?’ or ‘Mercury use is private, but it isn't dangerous.’ Working with someone of the same ethnic and religious background as the majority of respondents greatly facilitated the research. Respondents appeared to trust that the interviewer, [The respondents who denied any knowledge of sprinkling mercury or of placing mercury in a candle suggest that the “appear[ance] of trust” was just that.] as a group member himself, would treat secret issues with respect and be sensitive about the portrayal of religious practice. Although informants were aware that we were part of a research team, they expressed a higher level of comfort discussing religious issues with the santero researcher. This is due in part to the importance of secrecy in Santeria. While a respondent might be willing to discuss mercury in general terms, he or she would be wary of divulging (even inadvertently) information which is available only to initiates. A specific vocabulary in the Lukumi language (a derivative of Yoruba) is also used to discuss many aspects of religious practice and serves as a cue for establishing insider status. It is important to recognize, however, that participation in the study was limited by the networks which could be established by the santero member of the research team.

We conducted informal interviews and participated in several ceremonies with members of the religious community. Although these ceremonies did not involve mercury, our presence was important for strengthening our relationship with the community. Study participants were selected for apparent level of commitment (self-declared) to Santeria and willingness to be interviewed. All interviewees were non-initiated practitioners, santeros or babalaos. We focused especially on santeros and babalaos because of their specialized and often exclusive knowledge of complex ritual practices, learned through a lengthy initiation period (traditionally a year in Cuba, sometimes less in the USA).

Initial contact with respondents was established through botánicas or festivities honoring Santa Barbara (also known as the Orisha Changó) on December 4. Upon arriving in northern New Jersey in early December, the research team asked in local botánicas if there were festivities planned for Santa Barbara. Attending these festivities allowed us to establish a presence in the community, and provided a preliminary contact with potential respondents. We also used this time in the botánicas to begin to ask about mercury and to set up preliminary interviews.

4   Findings

In-depth interviews were conducted with 22 respondents who self-defined as babalaos, santeros(as) or practitioners (this number includes one Palero and one Espiritista). Ten respondents were male and 12 female. Seventeen of the santeros(as), babalaos and practitioners interviewed perform rituals that include mercury, but do not prescribe it for the individual use of their clients. Ten interviewees were themselves botánica owners. Three of the remaining respondents do not use mercury but have sold it in their places of employment. The respondents were racially and ethnically diverse including nine Cubans; three Dominicans; two respondents each from Mexico, Peru and Colombia; and one each from Brazil, Ecuador, Puerto Rico and the USA (Cuban American). Mercury obviously continues to play a role in religious and folk practices. The potential differences among these uses and their implications for exposure and subsequent health effects will be discussed below.

4.1 Uses of Mercury Described by Respondents

Mercury, or azogue, is used in specific ways within Santeria. It is seen as having value in and of itself. In some rituals mercury is considered indispensable; the ritual will have no validity without mercury. In other rituals mercury is considered a positive addition to what is being done, but is not essential. According to one santero respondent: ‘Not every road is the same. …Some people can resolve their problems with a coconut or with flowers or with a squash, and other people need to use mercury.’ [This suggests that magico-religious mercury use is highly idiosyncratic, and that there are many ways in which mercury is used, including many that are not prescribed by, or performed by Santeria or other religious “practitioners.”]
The uses that seem to have the closest ties to religion (as opposed to what were considered by our respondents to be general folk uses for luck, protection, etc.) have not yet been reported in the literature. Here we describe the health implications of some of these practices. Out of respect for the secrecy of the religion, we will not reveal ingredients other than mercury and the medium in which it is contained. It is also important to note that media used in Santeria are used for a variety of purposes and treatments, many of which do not contain mercury. For example, we report uses below that involve gourds. Observers or researchers who come upon a gourd in other contexts should not assume that they know what it represents, nor should they assume that mercury was used in its preparation.

Two of the principal religious uses of mercury have to do with the physical representation of specific santos, or deities within Santeria. There are two types of santos within the religion. The first are those which can be ‘seated’ or ceremonially installed in santeros’ heads. These are the most important deities within Santeria. The second type of santo or orisha includes those which can only be received and not placed within an initiate's head. These santos are seen as too overwhelming or immature to be placed inside a person's head (Canizares 1999). Despite their superficial association with Catholic saints, all orishas are represented by various natural objects including stones, coins, bits of metal, shells, etc. When a practitioner becomes a santero/a by having an orisha ritually placed inside his head, or receives one of the other santos which cannot be seated, s/he will also receive the items which represent that santo.

The descriptions of the two santos which follow each contain mercury in different media. The santo Eleggua is received rather than ‘seated’. The representation of this orisha will contain less than one capsule of mercury, placed inside the concrete Eleggua figure, shaped like a head with cowrie shells representing the facial features. The figure is then sealed. Everyone who has been initiated into Santeria should have an Eleggua. Eleggua is said to control people's destinies and is considered the Lord of the Crossroads (Canizares 1999). The Santo Osain is another saint (less familiar to non-practitioners) which is received and is prepared with mercury as well. According to Felipe, an Afro-Cuban santero: 

We as santeros use azogue in gourds to make Osain. There are different things inside the gourd, but azogue should definitely be there. I can't tell you more about the other things because it's secret. After putting in the ingredients, the gourd is closed and sealed with wax.

At least one capsule would be used (depending on how you were taught) along with a number of other items. The gourd is hung in front of the door (inside the house). Not everyone would have this santo. Osain represents nature's force and the plants that are the source of all medicine. It would be common for someone with health problems to receive this santo.

In the belief system of Santeria there are various ways in which mercury may be used to address spiritual problems. Most of these problems would have to do with a perceived lack of balance surrounding the client. This lack of balance may manifest itself in health problems, bad luck of some sort, or a general spiritual or psychological malaise. In order to attract ashé or positive order and balance, rituals involving mercury could be used. A santero or babalao would prepare these trabajos or treatments, which other individuals would not have the knowledge to replicate. The santero or babalao would have a number of possible treatments that he or she could select. Thus mercury is not seen as essential for any particular problem, but it is viewed as a powerful resource that can be brought to bear for those individuals in need. These treatments are not given to all adherents, and are not given on a regular basis to any individual, but only to certain individuals who seek help for particular problems in their lives.

Table 1 provides a brief summary of religious treatments which might use mercury. It should be noted as well that there may be variation in the preparation of the treatments. This information is provided solely as an example of religious preparations. This table is not exhaustive, but does describe some common treatments used in Santeria. These are prepared by santeros and not self-administered (the only exception would be an initiated santero/a who is doing a treatment for him- or herself). However, individuals typically purchase ingredients and bring them to the santero/a, who performs the ritual with them. This transportation of materials introduces the possibility of spilling mercury and subsequent exposure. 

	Table 1.  Religious Treatments Using Mercury

	


	
	
	
	
	

	Container 
	Duration 
	Amount used 
	Location 
	Enclosure description 

	Gourd 
	21 days 
	½ capsule 
	Outside 
	Gourd sealed with wax and dirt 

	Glass with water 
	7 days 
	½ capsule 
	Inside 
	Under water 

	In ice 
	7 days 
	½ capsule 
	Inside, in freezer 
	In paper, in ice, inside a can, in freezer 

	Apple 
	4–7 days 
	½ capsule 
	Inside 
	Inside apple 

	Glass bottle 
	Indefinite 
	1 capsule 
	Outside, buried 
	Glass bottle corked and buried 

	



As can be seen in Table 1, several preparations (the gourd and the glass bottle) are only used outside. One of the treatments that is for indoor use is placed inside several other media before being frozen in ice. The mercury placed in a glass with water and the mercury placed in the apple are not ‘enclosed’ per se, yet neither is completely exposed. While risk of exposure varies according to the enclosure of the mercury, it would be less than would occur in a spill which was not cleaned up properly or in a sprinkling scenario.

Disposal of the materials after use varies by treatment, but is usually done by the recipient rather than the santero. This may involve putting them in a conventional garbage or sewer collection. Other places of disposal might be a cemetery or a river or ocean. There is no one preferred disposal method. This raises some environmental concerns, particularly for water quality and exposure in biota. More analysis is required to determine the total environmental impact of such activities, and how they compare with large-scale industrial mercury pollution. [The New York Academy of Sciences found that the median source of mercury influx to the NY/NJ harbor was a tie between religious and cultural use of mercury and smokestack mercury emissions from electric utilities.  Each was estimated at ~400 kilograms per year, with similar ranges of from 200 to 600 kilograms per year.  (Cereno, A;  Panero, M; Boehme, S.  Pollution Prevention and Management Strategies for Mercury in the New York/New Jersey Harbor  New York Academy of Sciences 2002 ]

The greatest concerns associated with the practices described here are evaporation of liquid in which mercury is submerged, [This is unclear.  Mercury will outgas through a supernatant column of a meter of water.  It is the evaporation of the mercury which is the major problem.] along with accidental leaks and spills of mercury. The latter may be fairly likely given the common practice of dispensing mercury in gelatin capsules. The concerns for santeros and babalaos, as preparers of these treatments, and for recipients as handlers of the ingredients are similar to current concerns about domestic mercury spills. That is, spilled mercury can contaminate the air if not cleaned up properly. [There is no attempt to clean up ritualistic mercury spills.] As mentioned above, inhalation exposure from breathing air contaminated with mercury has neurological effects, of greatest concern to children whose brains are still developing. [Such inhalation exposure can occur in dwellings contaminated by prior occupants who have put mercury to ritualistic use by sprinkling it on floors, etc..]

In general, our informants were unaware of the hazards of mercury. Several respondents mentioned that they knew that it was bad to touch or play with it. ‘There's nothing wrong with mercury, but you should be careful not to touch it too much. They say it's bad.’ None of them knew about the dangers of mercury vapors or the possible effects of long-term exposure. The only ‘hazard’ they mentioned was the legal trouble they thought one could get into if one was caught with mercury.

4.2 Uses of Mercury Not Affirmed by Our Respondents

We found no evidence supporting the sprinkling of mercury droplets or recommendations of mercury sprinkling by santeros or babalaos, despite the frequent reports of this activity in the literature (Wendroff 1990; Zayas & Ozuah 1996; Johnson 1999; Riley et al. 2001). Most [told the researchers that they] were not familiar with the practice. [and the researchers took them at their word, despite all the evidence to the contrary provided by “Wendroff 1990; Zayas & Ozuah 1996; Johnson 1999; Riley et al. 2001“] Several of the babalaos and santeros interviewed in Hudson County were surprised to hear of these uses (sprinkling, burning, etc.) being attributed to religious practice. Several Cuban babalaos and santeros stated that because mercury is so powerful, using too much or sprinkling it in one's home or workplace could actually backfire and bring bad luck. According to one babalao: ‘You want to be careful. It's not to be used lightly. If you use it too much you might have bad luck instead.’ [What hypothesis do the authors suggest to explain “the frequent reports of this activity in the literature?  Which research is believable and why?  Did all the other researchers from 1990 to the present fabricate the stories of mercury sprinkling?]

Because of our respondents’ reactions, and because the sprinkling activity is generally discussed as being self-administered, it is unlikely that it is used in traditional Santeria. [The problem is, that the definition of “true Santeria” is, in the absence of any hierarchy or official texts (as “Bible,” “Koran,” etc. hard to define, and subjective.  In any event, it is largely irrelevant as to what is official or what is Santeria.  What is most relevant from an environmental health perspective is where and how the mercury is used.] Respondents reported prescribing rituals involving mercury (to be performed for the client by a santero or babalao) but not prescribing mercury by itself or for a client's individual use. Santeros and babalaos have been specially trained and do not share their secret information with their clients. Many rituals are quite complex and those who perform them are well compensated for their time and specialized knowledge. Obviously, teaching the non-initiated to perform their own rituals would not be good business practice as the santero/a babalao is paid for the ritual they perform. [Just as “obviously” as many of the “practitioners” own botanicas, and derive much or most of their income from selling magico-religious and ethnomedical paraphernalia, including mercury, it is to their advantage to sell mercury as a commodity, just as they sell a wide variety of magical medicines, candles, incense, perfumes, statues, etc..  It’s a business.  The higher the volume, the greater the income.]

Several babalaos confirmed that when babalaos and santeros whom they know prescribe a powerful ritual or something that requires mercury, the babalao or santero goes to the person's house to perform the ritual. They don't simply tell the client what to do and send him on his way, as seems to be the case with sprinkling practices as reported in the literature. While it is possible that sprinkling could be a practice among some practitioners and not commonly known to santeros in our research area, we suspect that the literature has misattributed sprinkling to Santeria (and to religious practice in general); due to a tendency to consider all practices and all ethnic groups together under one ‘Santeria’ label.  [If the impartial reader were to examine the 24 appended papers, she or he would not likely agree with the aforementioned conclusion.  I suggest that the authors, funded by the NJDEP, were biased in their sampling and in their interpretation of their limited findings.  I suggest that the application of Occam’s razor to the appended documents would find that the most economical explanation for the author’s findings is not that all the other studies were mis-interpreted, but rather the reverse.]
Other babalaos in our study reinforced that mercury is not prescribed for sprinkling. They stated that people who say that the santeros are recommending the sprinkling or burning of mercury are spreading falsehoods. According to one: 

They are envious of the religion and trying to give it a bad name so it won't spread. Since people are worried about mercury and think it's bad, the people that are against the religion say that we use it and tell others to use it.

All agreed that part of their job is to conduct the actual ritual, not just send clients to do things on their own.

Our interviewees further raised the issue of cultural diversity within the religion as a source of variation in practice, although they would not consider those variations to be part of the religion. [This cultural diversity need not be solely within Santeria, but in the many ways in which a variety of cultures, particularly those in the circum-Caribbean area, put mercury to magico-religious and ethnomedical uses that result in human exposure to this toxic element.] Although purely anecdotal, the babalaos said that they thought Dominicans, Puerto Ricans, Mexicans, Brazilians or Nigerians could be the source of the sprinkling practice. In other words, there was not a clear idea about the origins of sprinkling practices. There was also a perception among babalaos that there are people, principally some white Cubans, who get into Santeria just to make money, without knowledge of African custom which they speculated could lead to altering traditions to suit economic interests.  [These religions and folkloric practices are not static, but, like most other religious practices, are evolve over time.  So-called “traditions” of all sorts evolve to suit economic and other interests.  This includes the use of mercury for a wide variety of magico-religious and ethnomedical purposes in non-“traditional” ways.]

Another element which could potentially affect practices involving mercury is the publication of several do-it-yourself Santeria guides which include instructions and ingredients for spells involving mercury. These are frequently sold in stores specializing in new age spiritual products and books as well as larger book stores and on the Internet. [These books are sold in most botanicas, and are a direct source of income for their owners.  These how-to books enhance the botanica proprietor’s income by suggesting to the reader that they purchase ingredients for the various charms and potions, most likely from the same botanica that sold the book.  Much if not most of botanica sales appear to involve but minimal interaction with the man or woman behind the counter.  The many colorful and suggestively labeled preparations are largely self explanatory, and these books supply further information to the consumer.  The urban American botanica business is substantially commercialized.  See Spiritual Merchants: Religion, Magic, and Commerce by Carolyn Morrow Long, University of Tennessee Press, 2001 for details.] One such book (Gonzalez-Wippler 1992) includes a chapter on the ‘magic spells of Santeria’. This chapter includes two recipes for spells which include ‘quicksilver’; one to ‘force a reluctant man into marriage’ and the second to be used for bank transactions. Although these rituals may be used by some, they were not familiar to the santeros and babalaos we interviewed. [Or at least they said they were unfamiliar with them, and the authors took them at their word.] The diffusion of these books among those who may be interested in Santeria also introduces the idea of mercury use within religious practice. Gonzalez-Wippler has been criticized by the Santeria religious community for her portrayal of the religion, but was, until recently, one of the few authors who wrote on the topic, especially for a non-academic audience.

4.3 The Role of Fear

One issue that came to the fore during fieldwork was the climate of fear surrounding the subject of mercury. This topic merits discussion because it affects outsiders’ (be they researchers or public health workers) efforts to discuss mercury with community members. We continually observed a fear of prosecution and persecution among our study participants. Of the 22 respondents interviewed, 12 brought up concerns about mercury sales being illegal, and fear of inspectors. It is important to re-emphasize that mercury is not an illegal substance, [Recently, many states have banned most sales of mercury and mercury-containing products.] yet respondents believe it is. Several botánicas who had previously kept mercury on the premises were now much more secretive. Two interviewees, a Brazilian Espiritista and Candomblé practitioner, as well as a Cuban santera, declined to discuss how each used mercury. Both had spoken at length about other areas of ritual practice, yet stated that they weren't interested in discussing mercury. These fears stem from events experienced by immigrants in this area, as recounted below.

A Mexican botánica employee who is not a practitioner stated that they do not sell mercury in the botánica because it is illegal. R.C., an Afro-Cuban who owns a botánica with his wife, does not sell mercury in the botánica (although he did in the past), but obtains mercury from thermometers when he needs it. According to this participant, he stopped selling mercury because, ‘it's too much of a hassle. It's illegal and you can get in trouble.’ Two grocery store workers, one Ecuadorian and one Dominican, both in their mid-20s, told us that the bodega where they work used to sell mercury but that it no longer does. The Dominican stated that this was because mercury sales are illegal.

A Cuban botánica employee said that she has sold elemental mercury in the past but her boss received a letter from Public Health saying that it was illegal to sell mercury. According to officials with the county health department, no such letter was ever sent. A Dominican botánica owner said that she no longer sells elemental mercury because of the crackdowns by the inspectors. She did say that she may perform rituals containing mercury for someone in a spiritual consultation, but that she does not sell it herself. Fear of reprisals by officials made obtaining more information difficult.  [This same fear may have colored the respondents statements of mercury knowledge and mercury use.  In the early to late 1990’s, Wendroff, Zayas and Ozuah, Johnson undertook their fieldwork in the New York City metropolitan area, which includes Hudson County, NJ, there was much less fear, and therefore the information they collected on magico-religious mercury use was more likely to represent the truth.]
Carlos Antonio, a white, Cuban American santero (33 years old), was very forceful in his statements about mercury. He doesn't sell mercury and doesn't want to know anything about it because of the inspectors. According to Carlos Antonio, you can get into a lot of trouble if you are caught with mercury and it's not worth the trouble for the small amount of money it brings in. Of all respondents, he was the most adamantly opposed to mercury, but for legal reasons rather than potential dangers to one's health. Carlos Antonio stated: ‘It's illegal. That's all there is to it. You can get into big trouble and it's not worth it. It is really just a small part of business anyway.’ He does use mercury in his own personal rituals, but said that he does not recommend its use to others.

Several respondents also stated that mercury use had become more scrutinized by the government in the post-9/11 environment. One respondent said that you could end up in jail if you were caught with mercury. Another stated that getting caught with mercury could be just as bad as being caught with an explosive device or a bomb: ‘Ever since September 11th, the government has been looking for people who may have mercury. You don't want to get caught with it. You can go to jail.’

These perceptions affect individuals’ behavior. [Including their admitting to recommend that they or their clients sprinkle mercury on floors.] For example a Colombian santera and botánica owner lamented the fact that it's now more difficult to sell mercury, which once made up an important part of her sales: ‘Many people used to buy it. It's very powerful. I don't think that it's a bad thing, but I don't want to have problems either.’ She has sold mercury to other Colombians, Mexicans, Cubans and North Americans. She keeps it in her house rather than the botánica and prefers to sell larger quantities, although she used to sell capsules as well. [When did “many people … buy it?”  They certainly bought it in the early 1990’s when several studies demonstrated substantial botanica mercury sales.  The 2003 JSI study in Lawrence, MA  found substantial mercury use, and implied mercury sales.]

A woman who is both a Cuban santera and the wife of a Puerto Rican botánica owner reported that they sell mercury capsules only to people with whom they feel comfortable. Mercury capsules are very cheap in this botánica ($1.50). Their logic is that people won't report them if they get a bargain, but one possible consequence of this practice is to increase sales at the bargain price. Maria, the santera, stated: 

We could get in trouble so we only sell to people that we know very well. There are always other people out there who are looking to make trouble, so we try to be careful. In fact, we usually only sell to people who are already our customers.
What is important about this climate of fear are the potential ramifications for health policy and intervention. True or not, individuals believe that they can be punished for selling, purchasing or even possessing mercury. Thus, there is a tendency to deny mercury use within the community at the same time as it plays an important role in certain ritual practices. One respondent declared: ‘They tell us not to use it and say it's bad. Of course, if they need to people will use it. They just won't talk about it.’  [Or, as an informant in the 2003 JSI study in Lawrence, MA stated, “Some of them aren’t going to tell you the truth.”]

5   Discussion

Our findings show that there are specific types of mercury use within Santeria as practiced within our study area. These practices differ from those previously reported in the literature. However, previous practices were not linked directly to religious practice of Santeria, suggesting that practices reported previously may stem from other cultural or religious traditions outside of Santeria. It is also possible that variants of Santeria in other areas incorporate some of these previously reported activities. [It is also possible that many magico-religious and ethnomedical practices outside of Santeria employ mercury in ways that will contaminate housing and expose humans to toxic levels of mercury and mercury vapor.]

Of the previously reported activities, sprinkling has the potential to result in the highest exposures. The use of pan-ethnic labels and the nature of religious identity make it difficult to locate people who may in fact be sprinkling mercury in their homes. [However it is relatively easy and very cost effective to measure mercury vapor levels in public hallways of apartment buildings, and to knock on doors of apartments having high levels of mercury vapor at their thresholds.] More research is needed to locate and understand sprinkling practices. [Of far more public health import is to measure mercury vapor levels in dwellings, and to obtain biomarker mercury levels of occupants of buildings with elevated mercury vapor levels.] Who recommends them, who practices them and how often? Our limited information suggests the Dominican community is a place to start, although it is clear from our work that many Dominicans have never heard of this practice either. While members of the non-Hispanic population may see one large ethnic group with many commonalities, community members themselves see important cultural differences between groups. In fact, respondents were quick to point out the differences to our interviewer, and emphasized that many religious newcomers had very different cultural backgrounds from the traditional Afro-Cuban background. Thus, attempts should also be made to differentiate between various ethnic backgrounds within the Hispanic or Latino community, as well as religious and folk practice. As long as this diversity in the population is ignored, health education efforts related to mercury use will have mixed success. [In order for health education programs to be effective, they must first provide evidence to the magico-religious mercury user community that their super-natural uses of mercury result in disease.  To date this has not been demonstrated, and therefore there is no reason for this community, which is largely ignorant of mercury’s ordinary or natural toxicity, to change their mercury-usage patterns.  They ‘know’ that at worst such super-natural mercury use is innocuous, and that at best, it results in the desired effect, winning a court case, retaining a lover, or neutralizing a malevolent influence. Public health and environmental agencies have failed to provide such data on the toxicity of mercury put to super-natural use.  Not only is the mercury-using community unconvinced that ritualistic mercury use is pathogenic, but the clinical community seems to be equally skeptical that these mercury uses are an actual, as opposed to a “potential” health threat. In addition, an effective health education must inform the larger non-mercury-using public residing in current or former heavily Caribbean or Latino neighborhoods, as well as the medical community serving them, that their homes may be contaminated with residual ritualistic mercury left by prior occupants.  These occupants, who may be of any race, ethnicity or religious belief, as well as their health care providers, need to be alerted to their possible exposure to mercury vapor, and as in the case of residual domestic lead (Pb) contamination, surveillance is needed to guard against excessive exposure.  Biomarkers of mercury exposure, and indoor mercury vapor levels need to obtained to ensure that these communities are protected from domestic exposure to mercury vapor.  Occupants must be made aware of their potential exposure, and informed as to how to get themselves, their children and their dwellings tested for mercury, just as they currently have been made aware of their potential lead exposure.  All of the learned papers, including this one, have failed to operationalize the recommendations that Wendroff made way back in 1990:  “There seems ample justification for a programme to measure mercury vapour levels and to test exposed individuals.  Sociological research is also required to develop an effective health-education programme for botanica owners and their clients.” ]
Continuing to focus research and outreach programs exclusively on the Santeria community with its history of persecution will only exacerbate strained relations and make it increasingly difficult to obtain accurate information. [The “accurate information” that is needed is what are the levels of mercury in living quarters, and what are the levels of mercury in the occupants of these mercury-contaminated homes.] Already, the perception of illegality and the belief that there are legal ramifications for possessing mercury has made many interviewees wary of discussing the topic. Producing and disseminating public health warnings about sprinkling practices that mention Santeria can also contribute to the lack of understanding of Afro-Cuban religious practices.

Best practices in research and outreach in the community require developing a knowledge and sensitivity about the religion and its values, [The authors fail to suggest the need to “develop… a knowledge and sensitivity” relating to the neurodevelopmental needs of the Latino and Caribbean fetuses, infants, and small children gestating, nursing, and crawling around in mercury-contaminated apartments.  They right to a mercury-free domestic environment have been ignored by the authors, and by the NJDEP and allied agencies (EPA, CDC/ATSDR).  These fetuses, infants have no voice, yet they have a great interest in this issue.] as well as the overall cultural context. It is important to avoid assumptions about the significance of cultural cues. For example, some might erroneously assume that finding certain objects, such as a candle of the seven African powers, at an exposure site automatically links it to religion. In fact, many people may own or use such a candle for numerous purposes, many of which are not religious. Likewise, in developing risk communication materials, it is important to remember that referring to specific religious practice makes secret information public and can damage already tenuous relationships with the community. Misidentifying practices that are not considered a true part of the religion can be seen by practitioners as irrelevant and out of touch—or worse, as an attack on their beliefs.

Much care should also be taken to avoid the development of an implicitly racialized view of Santeria and other Afro-Cuban religions, that is, the idea that one's race is the sole determinant of participation. Despite Santeria's roots as an Afro-Cuban religion, many people without claim to African ancestry participate in the religion as well. Environmental health programs that assume a strong association between race and religion will leave out individuals who use mercury, as well as unjustly involve those who do not in fact participate.

Our fieldwork has emphasized the importance of differentiating between religious and folk uses of elemental mercury. This is a complex and difficult distinction to make, but it is important because it matters to babalaos and santeros. As initiated religious practitioners they distinguish among different practices. Thus they recognize a boundary between religion and folk tradition. Despite variation among santeros, there is still general agreement about how rituals should be conducted, as well as the correct use of specific plants, herbs and other substances. [The authors continue to unrealistically focus on Santeria and its “practitioners” as the ‘official’ agency sanctioning magico-religious mercury use.]

We have learned that Cuban Santeria practitioners [have told us, and we have naively believed them that they] are not using mercury in the ways that result in the highest potential exposures. They are using mercury, however, and it is important to be sure practitioners receive information about hazards related to spills and vapor exposure. Appropriate communication about mercury for Santeria and Palo practitioners would not mention the religion but simply discuss mercury and its exposure pathways, accidental spills and how to clean them up. [Intentional ritualistic mercury spills are not cleaned up. The authors again neglect to suggest any communication with families dwelling in previously mercury-contaminated apartments.] The santero network may be the best conduit for distributing such materials on mercury hazards, especially if santeros participate in developing them. We believe santeros might cooperate in such an effort because it is consistent with their role as experts, with specialized skills that should not be practiced by just anyone. [Many, if not most of the Caribbean and Latino communities have no involvement with santeros, and would be averse to any such relationship.  This is especially true of the large Pentacostal Christian community, although Roman Catholics are more prone involvement in Santeria and allied faiths.  In any event, there are a large group of Latino and Caribbean persons who are exposed at second-hand and who have no contact with these “practitioners.”]
Finally, the risks from mercury exposure need to be placed in context with other health risks in the community. There are numerous health issues in Latino communities in the USA that require prioritization for action. Community autonomy in prioritizing and managing risks should be respected and supported wherever possible, while ensuring that the needs of small or marginalized subpopulations are not lost in the process. [This specious argument has been repeated for the past 16 years, since Wendroff’s publication of “Domestic mercury pollution” in Nature in 1990.  The most “marginalized subpopulations” are, as previously mentioned, the fetal, infantile and pediatric members of these Caribbean and Latino communities.  Who is “prioritizing and managing” their “risks” from permanent brain damage from wholly preventable exposure to mercury vapor in their homes?]

Environmental health officials in the USA should consider addressing the low public awareness of exposure pathways for elemental mercury across the board, as well as methylmercury, and the differences between the two. Locally sponsored collection days continue to bring in large quantities of mercury, reminding us that mercury is still widely available, with wide-ranging histories of storage and use. For example, in 2001, 1,400 lbs were collected from Massachusetts municipal waste collection centers, and 1,218 lbs from Connecticut homes (Goldberg 2002). There is a great need for general mercury education. Latino and Caribbean communities should not be left out of such efforts, nor should they be singled out for exclusive focus. [What about a program for New Jersey to detect mercury in sink traps, similar to that run by the Minnesota Pollution Control Agency (http://www.pca.state.mn.us/programs/mercury-free/). “Experience in Sweden showed that use of mercury-detecting dogs is both a cost-effective way to find mercury and an excellent tool for teaching students about the dangers of mercury. The MPCA's Mercury-Free Zone Program is modeled after a successful Swedish program. In 1999, two specially trained dogs checked 1,100 schools in Sweden. As a result, about 1.4 tons of mercury were removed from these schools.” A similar program could be replicated by the NJDEP and allied agencies, checking for mercury in domestic drain traps as well as in schools, and perhaps using sensitive mercury vapor analyzers in lieu of dogs?]

6   Conclusions and Recommendations

Mercury continues to be used in the Latino communities in the study area of northern New Jersey. Ritual practices involving mercury tend to be restricted and are conducted in private homes or botánicas. Mercury is used in certain Santeria practices that are explicitly religious, and in selected treatments to assist clients with problems. These uses do not involve sprinkling of mercury, and mercury is typically not exposed to open air. Future work could examine mercury emissions from the preparations described in this study, which are attributable to Santeria. It is suspected that exposures are much lower than from those in which mercury is in contact with air for prolonged periods of time.

Respondents were not aware of the hazards of mercury exposure, nor of the existence of mercury vapors. Several respondents did mention that it was not good to play with mercury or allow it to touch other metals, especially gold. In fact, mercury was only seen as ‘dangerous’ because of the perception that selling, possessing and using it was thought to be illegal. Some santeros mistakenly believe that skin contact rather than inhalation is the primary exposure pathway. ‘I was told not to touch it too much that it could be bad for you’, was a common theme in our interviews.

The information presented here is a first step toward gaining a better understanding of the various religious and/or cultural uses of elemental mercury. Santeria practitioners in our study differentiated between those uses that are acceptable within their religious practice and those that are not strictly religious. At the same time, the difference is difficult to disentangle as individuals may engage in both religious and cultural practices. More work should be done in this area.

Based on our experiences in the field, we feel that reliable information [The essential “reliable information” required to address this issue is data on indoor air mercury vapor levels, and clinical mercury levels in exposed individuals.] can only be obtained by cultural and religious ‘insiders’. Santeria is a religion where maintaining the secrets is of utmost importance. In fact, santeros have been known to provide erroneous information to researchers who were seen as religious outsiders. Even when researchers are members of the larger religious community, time is needed to establish rapport.

This kind of work is a necessary precursor to quantitative modeling or measurement that seeks to determine the actual exposures resulting from folk and religious practices involving mercury. An insider's understanding of mercury use is an essential element of any successful and realistic exposure assessment, policy intervention or community health education program. [As long as we know the demographics and botanica locations, we have a pretty good idea of where to conduct environmental and clinical surveillance for elevated mercury levels.  It is not as complex an issue as the authors make it appear.]
There is a local perception that one can be arrested and imprisoned if caught with mercury. Recent educational efforts, the events of September 11 and bans on mercury products in other states and communities appear to have encouraged this notion. The subject has become taboo, especially in conversations with those perceived as outsiders. This creates a secretive, and potentially hostile, environment for conducting interviews or outreach programs. Publicity has already driven mercury sales underground in Hudson County. Further regulation, including banning sales of mercury, may effectively criminalize the practice without reducing sales or usage. [Any such regulations are unlikely to increase magico-religious mercury use, and are likely to diminish such use.]
An educational program aimed at those who sell mercury, recommend its use or use it themselves is essential. Such a program should clarify the nature of the hazard from elemental mercury, emphasize the need to minimize its use and demonstrate the necessity of keeping it in closed containers. Recommendations for disposal of mercury and cleanup of spills should also be standardized across health agencies, and included in communications about mercury. [As mentioned earlier, the research community has failed to supply the mercury-user community with any data suggesting that their super-natural use of mercury is pathogenic.  Therefore, there is no reason why they should cease and desist from their super-natural mercury use.  The large literature on mercury toxicology is irrelevant and inapplicable to mercury’s super-natural applications.]
Care must be taken not to alienate specific religious communities as well as Latino groups in general. Religious and cultural uses of mercury should be viewed in the context of larger health issues within these communities where many individuals may be marginalized economically as well as lack access to the health and mental health care system. A better understanding of Latino community health in general will help researchers to understand the role of mercury in religious practitioners’ perceived mental and spiritual well-being. [By its failure to implement the simple suggestions Wendroff proposed in 1990, for a “programme to measure mercury vapour levels and to test exposed individuals,” … and sociological research … to develop an effective health-education programme for botanica owners and their clients,” government has, for the past 16 years, allowed large numbers of individuals of a variety of ethnicities and religious persuasions to be exposed to toxic levels of mercury vapor in their homes.  Their mercury exposure is certain to have had adverse effects on their physical and mental health, as well as on their intellectual development and their ability to benefit from schooling.  All of this has, as with pediatric lead exposure, substantial societal impact on increased educational and criminal justice costs.  This paper has done little to advocate for addressing this environmental health threat in a substantive manner, and appears to be suggesting that we spend our limited resources on social rather than environmental and clinical research.  On September 22, 200 I spoke with Dr. Eileen Murphy, Director of the NJDEP’s Division of Science, Research and Technology, regarding my concerns over the misleading conclusions drawn by this NJDEP-funded paper.  During the course of that conversation she mentioned that although the NJDEP desired to expand their mercury surveillance, they had no funding for performing environmental studies of indoor air or wastewater mercury levels, and that their application to EPA for such funding and had been denied.  At this juncture, I suggest that if funding is limited, it should be applied to substantive environmental and clinical measurements, as opposed to gathering more socio-anthropological data.]
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(1) Geffner, Mitchell E; Sandler, Alan. “Oral Metallic Mercury: A Folk Remedy for Gastroenteritis”  Clinical Pediatrics, June 1980 (University of Southern California, Los Angeles, School of Medicine)

“Folk remedies for ailments of children may take many forms.  Some Mexican Americans believe that disorders of the alimentary tract may be caused by a bolus of food adhering to the stomach wall, a condition known as empacho.  To dislodge this “bolus,” rubbing, pinching, and/or oral administration of purgatives or tea may be tried. This report describes two patients [“a six month-old Mexican-American girl, … on the second hospital day, however, droplets of metallic mercury were found in her diaper.”  [and a] 15-month-old Mexican-American girl”] with acute gastroenteritis who received a folk treatment of oral administration of metallic mercury, presumably aimed at dislodging a “bolus.” … On the second hospital day, beads of metallic mercury were found in her diaper.” “Abdominal radiogram revealed multiple globular opacities in the large and small bowel [of both girls].

“On careful questioning, the [“six month-old”] child’s grandmother admitted that she had visited a curandera (folk doctor) who had given the child a “yellow liquid” as treatment for her gastroenteritis symptoms.”

(2) Trotter, Robert.  “Greta and Azarcon: A Survey of Episodic Lead Poisoning from a Folk Remedy”  Human Organization, Spring 1985

“Asoque (elemental mercury) is in common use in [“the local Mexican-American population” in] New Mexico and the bordering areas.  It is swallowed to treat empacho, and therefore potentially toxic.”

“Table 2.  Ranking of Common Treatments for Empacho



Rank               
Treatment           
(N) [Total N all Hispanic = 1,900]



18

asoque (internal)
(33)

“Table 3.  Ranking of Most Powerful Treatments for Empacho


Rank

Treatment

(N)



21

asoque (internal)
(10)

“Table 5.  Other Potentially Toxic Remedies By State


State

% mention of asoque

Arizona

0.1


New Mexico

8.5


Texas


0.6

============================================================================
(3)  Wendroff, Arnold P. “Domestic mercury pollution”  Nature,  October 18, 1990 Letter


“Mercury metal is used in Latin American and Caribbean communities for occult purposes.  It is sold in shops called botanicas which stock medicinal plants, magical medicines, incense, candles and perfumes.  These and other religious articles are dispensed to adherents of syncretistic Afro-Caribbean / Latin American religions, such as Santeria and Voodoo, as well as to the general public.”
“Of 28 botanicas visited in New York City, 13 prescribed that mercury be sprinkled on the floor or mixed with soap and water used to mop the floor, to rid the house of evil influences or for other purposes.  Some botanicas suggested repeated application at intervals of three days to a week, until the desired result is attained.  One shopkeeper recommended placing mercury in an open container with a magnet.  Any of these procedures would liberate mercury vapor directly into the room’s atmosphere.”
“There seems ample justification for a programme to measure mercury vapour levels and to test exposed individuals.  Sociological research is also required to develop an effective health-education programme for botanica owners and their clients.”
=======================================================================

(4)  Peyser, Andrea.  “Ritualistic Poison”  New York Post.  September 12, 1991

“A Post investigation has determined that mercury is sold widely in botanicas, tiny shops located primarily in Hispanic neighborhoods. …  Here’s how one store owner in Harlem sold some mercury to a Post reporter.  The man holds out a small, silvery capsule of the metal.  “Empty it into a container and place it in the corner,” he says, pointing to a garishly painted statue of a saint.  “Say a prayer to St. Michael, it will protect you.””

(5)  Nieves, Julian.  Summary of Project Azogue  Hispanic Health Council [Hartford, CT],  1991

“It is in these botanicas where azogue is sold; usually in gelatin capsules costing between $1.00-2.00 apiece and each having between 1.5 and 31.3 grams of mercury (Fogarty, 1991). [Interestingly, this range of weight is precisely that found by Wendroff (Nature, 1990) whose seminal letter on this subject is not included in the “Literature Cited” or in the “Other References.”]  In Hartford there are 5 botanicas 3 of which sell or have sold azogue (Table 1).  Botanica Chango (the largest botanica in Hartford) reports selling approximately 20 capsules a week.  Botanica Orulo reports selling 0-5 per week, and Botanica Cachita reported selling 2-3 per month, but claims to have stopped selling azogue. …


One way that it is used for this purpose is for protective resguardos, which usually involves a drop of azogue in a leather pouch along with a variety of herbs …  This resguardo is usually worn around the neck or elsewhere on the body …  A simple capsule of azogue by itself may be carried in ones pocket as well.”


“The practice of drinking azogue either mixed with blessed water or by itself is also done in order to protect one from any dano directed toward the stomach.  Of the 10 individuals interviewed (Table 2), one admitted to drinking azogue in the past and another said she would prescribe it …  Jamaicans and those practicing santeria were often mentioned as drinking azogue many times to protect their stomach.  Some of which have been supposedly drinking it for years with no apparent ill effects.

Azogue can also be used for the spiritual cleansing of the home, often referred to as “despojo”.
 … Also the floor is sometimes washed with special floor washes sold at botanicas made solely for this purpose.


Azogue may be mixed with these floor washes or blessed water and used to cleanse the floor, but sprinkling this mixture in the corners of the home can be done as well.  Another method is to put the azogue into a cup of water and set it aside by the entrance to the home, allegedly to keep any evil influences from entering.  This cup may be left indefinitely or for 3 days, after which the mixture is sprinkled throughout the home.  The frequency of performing despojos varies and canrange from 2 or 3 times a week to 2 or 3 times a month.  Despojos can also be performed for business establishments when the slowing of business is thought to be caused by evil influences.”
“However, it cannot be denied that azogue is being used and in manners which may be harmful to human health.  It should also be noted that azogue is mentioned to be frequently used by those who practice brujeria (witchcraft).  Since none of the individuals interviewed claimed to associate with this aspect of espiritismo/santeria I could not get any details into how azogue is used for these purposes.

=============================================================================

(6)  Nunez Molina, Mario A.; Valeds Pizzini, Manuel.  Evaluacion psicosocial del potencial toxico de un remedio folklorico    Departamento de Ciencias Sociales, Universidad De Puerto Rico, Mayaguez. [Draft mailed in September] 1993  [Psychosocial Evaluation of a Potential Poison from a Folkloristic Remedy]  (English translation by Gabriel Ponce de Leon)


“The botanicas in PuertoRico represent a type of folkloristic pharmacy for those who use folkloristic systems of help such as Espiritismo, Santeria and Curanderismo.”  [This study focused on the use of mercury within the context of Curanderismo, as opposed to its uses in Espiritismo and Santeria.]

“Of a total of 78 botanicas visited, it was found that 31 of them sell mercury (40%).  If we consider that the selling of mercury is prohibited and those who sell it will be fined, this percentage is quite significant.  If we have in mind that mercury is a highly toxic metal and that it is available to the people in different towns, this represents a situation extremely delicate.  Furthermore, some owners of the botanicas that don’t have mercury available recommend to their clients that they buy thermometers of that they go to other botanicas that sell it.”

“The botanicas usually sell mercury in gelatin capsules.  The average price which a capsule sells for is $2.00.  However, we have bought mercury capsules for $5.00.  The price of mercury increased significantly after the Department of Health [also the Department of Consumer Affairs] prohibited its sale in the botanicas.  Before this regulation one could buy a mercury capsule for 75 cents.  The average quantity of mercury sold is approximately 8 grams, a significant if we consider that a thermometer holds about 0.7 grams.”

“During this semester we have interviewed folkloristic doctors in relation to the folkloristic uses of mercury.”

1. The 10 [folkloristic] doctors interviewed and the botanica owners mentioned that they know mercury and that they have prescribed it to their clients.

2. Of the folkloristic uses of mercury they reported the following:

a. The informants reported that mercury serves to keep away the bad spirits as well as for spiritual 

b. protection.  For this end, they recommend that one mixes the mercury with grasses and choral.  Furthermore, they suggest that one mixes it with water to wash the floors thereby liberating the household of bad influences.

b.  Mercury is used as well as an amulet of love to attract or repel a person of the opposite sex, 

     placing it in a glass of water that has a magnet.  Furthermore, to attract love they recommend that  

     one puts mercury in a glass near a candle so that it evaporates quickly from the heat.
            c.  To alleviate body pains, the informants indicated that one mixed the mercury with alcohol and one


     offered massages with this mixture.
d. To increase the virility in a man they recommend that he mix the mercury with beer and ingest it.
e. Mercury is also used as a sort of good luck charm “guardacuerpo.”  One puts it in their pocket or wallet and carries it to protect themselves from bad influences.

f. Mercury also is recommended for stomach problems.  With these ends, mercury is mixed with holy water which they give to the person to consume.

g. It was mentioned that mercury is used to treat cancer.

h. An informant said that for good luck, the person could put a capsule of mercury in water and bathe in it.

i. Mercury serves to treat arthritis.  For this one throws a mercury capsule in a pot of alcohol and they rub themselves with it.

j. We have found that the doctors have begun to look for substitutes for mercury such as “precipitado rojo.”

3. Most of the doctors don’t seem to know the dangers that the folkloristic use of mercury can represent.  Several of them commented that it was not dangerous to ingest mercury.

The preliminary results of the study suggest that it is necessary to intervene not only by means of laws that regulate the sale of mercury, but also by developing an educational program directed at the botanicas owners and the mercury users.  We hope to be able to attend to this necessity in the near future.

The interviews of the botanica owners have given us very valuable information in relation to the botanica as a system of natural support.  We have identified some owners in the data such as:

1. Some botanica owners function as advisors to their clients.  They offer emotional and social support to their clients.

2. The client who visits a botanica does it for reasons such as to buy a product that will improve their luck, solve marital problems, and for free themselves of a work of “brujeria [witchcraft].”

      At the end of November [1993] we hope to submit the final report of this project.”

(7)  Hispanic Health Council [Hartford, CT].  Limiting Azogue  (Metallic Mercury) Poisoning Risk Through Community Education , November, 1993 


“In several spiritist systems, metallic mercury has come to be used as a home remedy, in traditional healing rituals, and in protective rituals. … A survey conducted by the Hispanic Health Council in Hartford, CT in 1991 as part of the Azogue Project indicates that 80% of the Hispanic and West Indian spiritist folk healers interviewed used mercury for magico-religious practices.  Among the magical uses of azogue are 1) sprinkling it on the floor to drive away evil spirits or attract positive influences; 2) adding it to spiritual baths; and 3) mixing it with wax to make spiritual candles.  

Most of Hartford’s low income population, which is composed primarily of Hispanics, African Americans, and West Indians, lives in older, poorly ventilated, small and crowded apartments, conditions that may (if metallic mercury is present) increase the level of mercury exposure among residents. Many cases of mercury poisoning may go undiagnosed as the medical profession is unaware of the potential for exposure from this newly reported ritualistic use and unfamiliar with the symptoms of metallic mercury exposure.” …

“The lack of natural ingredients for spiritist [in this instance Santeria] rituals must be taken into account when discussing the use of azogue and in the development of preventive education on mercury use.  Most of the santeros interviewed through the Hispanic Health Council’s Azogue Project criticized the use of industrialized botanica products targeted at a “do it yourself”, ready made”, “amateur” market.  Santeria, a traditional healing system, has been integrated with the market economy.  The result is the industrial production of botanica paraphernalia targeted to consumers.  This is the case of the Puerto Rican botanica, which, in spite of its name (“botanical”), is as much modeled after the modern pharmacy as the Latin American “yerberia” (herb store).”

“Folk experts (e.g., botanica owners, santeros, spiritists) recommend that people not purchase or use botanica products without consulting traditional practitioners. … However, botanica employees did not hesitate in selling Hispanic Health Council researchers mercury capsules.”
=========================================================================

(8)  Adams, Paige.  “MEMORANDUM:  Re:  Mercury Study” To: Carl Cohen, M.D.,  Department of Psychiatry, State University of New York Health Science Center at Brooklyn. (SUNY-Downstate), November 6, 1995


“One Latin proprietor explained that by bathing with it or sprinkling it throughout your home, you can accomplish the goal of “keeping your man.” … Overall, there seemed to be no fear or apprehension towards my questioning. …”  [“References” lists 12 botanicas selling mercury located in the neighborhood of SUNY-Downstate]
=========================================================================

(9)  Zayas, Luis H.; Ozuah, Philip O. “Mercury Use in Espiritismo: A Survey of Botanicas” American Journal of Public Health,  January 1996 Letter


“Our interviewer [an ‘insider’ Espiritista] visited 41 botanicas in low-income New York City [Bronx] communities between March and May of 1995, asking store personnel about the cost, uses, and purchasers of mercury.  We found that 93% of botanicas sold about one to four capsules (about 9.0g9) of mercury daily at an average cost of $1.50 (see Table 1).  Botanica personnel estimated that Puerto Ricans, Dominicans, and “other Hispanics” make up about 90% of mercury buyers and that more than two thirds are women.  Mercury is usually recommended by family members, spiritualists, card readers, and santeros (practitioners of Santeria). … Sprinkling mercury in the home is another common form of use.  Our survey shows that mercury is quite easy to purchase, and the manner of use may create situations of constant exposure to potentially high levels of mercury vapors in the immediate atmosphere.”
9. Wendroff  AP.  Domestic mercury pollution, Nature, 1990;347:623. 

Table 1—Reports by Botanica Personnel of Mercury Sale and Use for Spiritual Practices, New York City [Bronx NY]

Mercury Sale and Use Data




Botanicas Reporting (n=41), No. (%)

Sale


Sell mercury






38  (92.7)

Do not sell






 3   (7.3)

Volume of daily salesa

1-4 capsules






20  (48.7)


5-10 capsules






12  (29.2)


11 or more capsules





  3  (7.3)

Source of recommendation for mercury useb

Family member






16 (39.0)


Spiritualist






16 (39.0)


Friends







15 (36.5)


Card reader






14 (34.1)


Self







  9 (21.9)


Santero






  4 (9.7)


Books







   1(2.4)

Method of useb

Carried in sealed pouch





20 (48.8)


Sprinkled in home





12 (29.3)

Carried in pocket





13 (31.7)


Sprinkled in car






  1 (2.4)


Consumed in small quantities




  1 (2.4)
aOnly 35 botanicas provided information on daily or weekly sales.

bOften, more than one source, condition, or method was reported; therefore, percentages exceed 100%.

========================================================================

(10)  Office of Hispanic Affairs, City of Chicago, Department of Public Health. Mercury use in the Hispanic community of Chicago,  July, 1997 (Report 27 pages)

“The use of elemental mercury is commonly used in Latin American and Caribbean communities.  In the religious community of “Santeria”, mercury is believed to be a source of power and luck.  Believers buy the mercury and either burn it in candles or sprinkle it around the house.  Others carry it around as an amulet or good luck charm.  Mercury is also sometimes mixed with water or other liquids used to clean the home. …”
“Seventy-nine surveys were conducted, of these, 16 people reported having used [elemental]  mercury on several occasions …”
“The mercury was obtained through healers, friends, and Botanicas” …
“Half knew someone outside the family who utilized mercury, and one-fourth know someone within the family”
“Currently, only two of the sixteen users are actively using mercury at least once a month, three used mercury during the past year, and eleven more than a year ago.”

“All sixteen botanicas dispensed and sold mercury within a capsule average weight: (0.5 oz = 14.16 grams) or in glass containers.”
“Forms of use reported by the 15 users were as followed:
1.) In a purse, in a sack

2.) In water to clean the home
3.) In bath water
4.) Swallow mercury capsule
5.) Under the bed in a cup of water
6.) Poured onto a candle and then burned
7.) Worn around the neck as an amulet

8.) Within drinks, juice and milkshakes”
(11)  Ritter, Jim.  “Hispanics’ use of toxic mercury studied”  Chicago Sun-Times,  July 18, 1997
“Botanica el Talisman, 1712 W. Lawrence, sells mercury in $1.50 gelatin capsules.  Mexican-American customers believe the capsules relieve intestinal gas in babies, said clerk Edward Bonilla.  “I give a warning every time I give it to a customer,” Bonilla said.  “They keep buying it and using it.”
(12)  Johnson, Clyde.  “Elemental Mercury Use in Religious and Ethnic Practices in Latin American and Caribbean Communities in New York City”  Population and Environment,  May 1999
“It is common knowledge in the Latin American and Caribbean communities that elemental mercury is used in ethnic folk medicine and for religious practices.  Elemental mercury is sold under the name “azogue,” “azoge” or “quicksilver” in stores (sometimes called Botanicas) which specialize in religious items used in Espiritismo (a spiritual belief system native to Puerto Rico), Santeria (a Cuban and Brazilian-based religion that venerates both African deities and Catholic saints) and voodoo.  The use of mercury in religious practices is recommended in some Latin American and Caribbean communities by family members, spiritualists, card readers and santeros.”
“Two hundred and three (203) adults (128 Caribbean, 75 Latin American) age 19-56 years were asked about their knowledge of use of mercury in religious/ethnic practices in their homes.  Forty four percent [44%] of the respondents from the Caribbean and 27% from Latin America stated that elemental mercury is used in their homes, cars or carried on their person in these cultural practices.

FIGURE 1.  Elemental mercury use in religious and ethnic practices in Latin American and Caribbean Communities in New York City.







Latin American %

Caribbean %
Burned in a candle





6



18
Mixed with ammonia and camphor



2



  6

Mixed with perfume




           19



11
Mixed with bath water





6



  5
Carried on one’s person (amulet)



9



17

Kept in containers in the home



           31



24

Sprinkled in car





           21



  9
Sprinkled on floor or carpet




9



  7
FIGURE 2.  Frequency of mercury use in religious and ethnic practices in Latin American and Caribbean Communities in New York City.







Latin American %

Caribbean %
Occasionally






54



50

Monthly







  4



17

Weekly







26



20
Daily







  6



12

=========================================================================

(13)  Lugones, Paula.  “Good-luck capsules carry lethal liquid”  The Bronx Beat - Columbia University Graduate School of Journalism, May 8-14 2000


“”Azogue is used mainly for picking up bad thoughts,” said Rosa Lopez, who works at Botanica San Lazaro in Morrisania.  By placing a glass of mercury with a few drops of mercury near the front door, you can keep evil spirits out of your home.””  “To protect my home, sometimes I sprinkle azogue on the floor,” a customer born in the Dominican Republic said.”
=========================================================================

(14)  Sciammarella, Esther.  “Mercury Use in the Hispanic Community of Chicago”  Illinois Morbidity and Mortality Review, Vol. 4 No. 2 Spring 2000


“People have always used herbs, amulets and other natural occurring substances as a source of health care, tonic, spiritual relief, power and luck, during religious ceremonies, folk medicine practice and for domestic purposes. One of these substances used by some Hispanics is elemental mercury.”

“… Only four of the sixteen botanicas which sold mercury included a label warning the consumer about the dangers of mercury.”
“Users cited several reasons for using mercury, such as the treatment of alcoholism, nervousness, to supplement drinks such as juices and milkshakes, to clean the home, for good luck and power, to rid the home of bad spirits and omens, for cosmetic purposes ( i.e. acne) and for empacho (this is an popular term used to define various gastrointestinal symptoms). Mercury was carried in a purse, in a sack, used in water to clean the home, in bath water, swallowed in a capsule, placed under the bed in a cup of water, poured onto a candle and then burned, and worn around the neck as an amulet.”

=========================================================================

(15)  Baard, Erik.  “Mercury Rising: Could Spiritual Practices be a Source of Contamination” New York Times Magazine, February 18, 2001

“Thirty-five New York-area botanicas, or stores offering herbal products and religious items used in the Afro-Caribbean and Latin American traditions of Santeria, voodoo and Espiritismo, as well as revived Wiccan practices, reported selling 100 to 300 capsules [of mercury] per day. … The mercury is carried in pouches as amulets, sprinkled in homes to ward off evil, or fed by Mexican-Americans to their children for gastroenteritis.  It has been estimated that 506 to 3,080 pounds of mercury per year for the past 30 years has been bought for religious purposes.”  [The author obtained this estimate from Donna Riley, Ph.D., who based it on data in the 1996 letter by Zayas and Ozuah.]
(16)  Gochfeld, Michael;  Riley, Donna; Garetano, Gary; Newby, Alison; Leal, Tomas; Stern, Alan.

CULTURAL USES OF MERCURY IN NEW JERSEY, Final Report,  December 2002


“EXECUTIVE SUMMARY:  Mercury is a highly toxic chemical that enters the environment in a variety of ways.  Waste from processes that deliberately employ mercury such as dentistry and chloralkali or pesticide plants has been considered the main source, but New Jersey’s Mercury Task Force and other agencies concluded that burning of fossil fuels and the metal processing and recovery industry, were two major sources.   Among the minor sources, the use of mercury in a variety of cultural and quasi-religious procedures was identified by the Task Force as an area of great uncertainty.  Arnold Wendroff, PhD, has been a major advocate for dealing aggressively with this source of mercury, based on his personal investigations in New York.  Although cultural uses may be small in the external environment, it may be a major source of indoor air contamination.”
“The mercury use practices were associated mainly with the practice of Santeria among persons of Caribbean origin.  It has not been clear how mercury has been used for amusement, good luck, medical or spiritual purposes. Uses included amulets containing mercury and the sprinkling of mercury droplets, in automobiles, through candles, and on newborn infants as a token of good luck.

Accordingly the Task Force recommended that NJDEP investigate the nature and extent of cultural uses of mercury and the possible implication for human exposure and the contamination of residential buildings.  The present preliminary study had two components:  1) interviews with practitioners of Santeria and related spiritual beliefs and 2) an air survey of buildings in Hudson County. 

Leal and Newby interviewed 22 practitioners or botanica employees regarding their knowledge and use of mercury. Of the 21 practitioners, only four did not use mercury in some form.  The results show that Santeria and related practices are widespread among Caribbean and Latino populations in Hudson County, and that many of the practitioners use mercury or mercury compounds in various forms of practice and services that they provide to clients.  All of the interviewees denied recommending or endorsing practices involving the sprinkling of mercury in homes or cars, nor did they recommend that clients use mercury on their own.  This appears to be rooted in the way they practice and receive compensation, and not because they consider mercury unusually hazardous.   Most practitioners were aware that mercury can be hazardous.  Among those who also sell or formerly sold mercury, several believe that it is now illegal to sell mercury (it is not illegal).”

“BACKGROUND:  Wendroff (1990) first reported the use of mercury in Latin American and Caribbean communities for occult purposes. He indicated mercury was widely available in shops called “botanicas”. Mercury was reportedly available in 86% (99 of 115) such shops surveyed nationally. Wendroff described the “prescription” that mercury be sprinkled on floors or mixed with soap and water and used to mop the floor among the methods to rid the house of evil influences.
Zayas and Ozuah (1996) report that 93% of the 41 botanicas surveyed in the New York City area report selling elemental mercury.  The majority of botanicas reported selling several capsules of mercury on a daily basis. The most common conditions for which the use of mercury was recommended were for luck in love, money, work or health (78%) and/or protection against evil (56%). Twenty-nine percent (29%) of respondents further reported sprinkling of mercury in the home to be a common method of use.”

“Thus, elemental mercury is commonly available in a quantities which if dispersed could create significant vapor concentration. The presence of elemental mercury in residential structures may expose both current and future occupants. Those who are exposed to mercury may have no idea of the prior use of mercury within their residence.”
=========================================================================

(17) Riley, Donna M.; Newby, C. Alison; Leal-Almeraz, Tomas O;  Thomas, Valerie M.. “Assessing Elemental Mercury Vapor Exposure from Cultural and Religious Practices”  Environmental Health Perspectives,  August 2001

“Abstract:  Use of elemental mercury in certain cultural and religious practices can cause high exposures to mercury vapor. Uses include sprinkling mercury on the floor of a home or car, burning it in a candle, and mixing it with perfume. Some uses can produce indoor air mercury concentrations one or two orders of magnitude above occupational exposure limits. …”
“Its use in small, enclosed spaces and the long residence time of elemental mercury create the potential for very high direct exposures to individuals.”
“a study of Santeria practitioners in the Hartford, Connecticut, Hispanic community done by the Agency for Toxic Substances and Disease Registry [ATSDR (13)] found only [“only!”] 14% reported using mercury in the home. The Hartford study was limited to practitioners of Santeria, a Cuban syncretic religion combining elements of Catholicism and the African Yoruba religion. [In fact the Hartford study examined mercury use in Puerto Rican Curanderismo and Espiritismo, Haitian Voodoo, and U.S. Hoodoo, as well as “European Tradition – General Folklore” and “European Astrology.”]
“Uses. Mercury is typically sold in capsules that contain, on average, about 8 or 9 g (0.3 oz.) mercury (1). The most common method of use reported by botanica personnel was to carry mercury on the person in a sealed pouch (49%) or in a pocket (32%) as an amulet; sprinkling mercury in the home was mentioned by 29%. Proprietors reported that family members, friends, spiritualists, and card readers recommend mercury to store patrons to bring luck in love, money, or health and to ward off evil (2). A survey of Latin American and Caribbean New York residents (12) found that burning mercury in a candle, mixing it with perfume, and sprinkling it in the car were also frequently reported uses. Of 28 New York botanicas visited during another survey (1), 13 prescribed sprinkling mercury on the floor. Mercury poisoning has also been documented in Mexican-American infants fed mercury as a folk remedy for gastroenteritis (15). Medical anthropologist Robert Trotter identified the use of mercury, as well as lead oxides, for the treatment of empacho, a culturally bound digestive illness (16).” [By ingestion, in Mexican-American communities.]

“botanica personnel were wary and untrusting of us as researchers. Despite university credentials and a detailed explanation of the study, personnel at every botanica we visited denied selling mercury. Some told us it was illegal to sell mercury, some told us that they used to sell it but no longer do because it is dangerous, and some said they simply didn't want any trouble. At the same time as botanica owners and employees denied selling mercury, they affirmed that people did use it and that store patrons requested it specifically. … One week after our first attempt, a member of our research team who is an Afro-Cuban Santero returned to these botanicas by himself and was able to purchase mercury in all but one establishment” 

“Outside northern New Jersey, it was much easier to purchase mercury. In central New Jersey, a trip by all three researchers to a local botanica revealed a much freer attitude about the substance. The mercury was stored in plain sight on a shelf behind a glass case, and the shopkeeper pulled out a glass jar containing approximately 4 lb mercury. Without using any kind of dropper, the shopkeeper poured mercury from the jar into a gelcap, with almost as much mercury overflowing onto the counter, beading and rolling onto the floor. The shopkeeper swept the remaining mercury back into the bottle with her bare hand. This botanica worker suggested several uses of mercury that were consistent with those in the literature, including sprinkling it indoors, mixing it with face cream, and burning it in a candle. Botanicas in Philadelphia were somewhat reluctant to sell mercury, but it was far easier to obtain than in northern New Jersey. A botanica worker in North Philadelphia poured approximately 50 g into a small jar for sale to the Santero researcher (shown in Figure 1). A different establishment in the same area poured it into a small zip-lock bag (also shown in Figure 1), because they were out of gelcaps. Although the owner of another central New Jersey botanica did not have mercury on hand, he volunteered to get some for one of the non-Hispanic researchers before her next visit to his shop. 

A trip to a pagan/New Age spirituality store in New Hope, Pennsylvania, revealed that the use of mercury extends beyond Latino/a or Caribbean culture. A shopkeeper there told all three researchers that pagan traditions of European origin include filling a hollowed out nutmeg with mercury as a good luck charm. This shopkeeper did not have mercury readily available, but offered to travel to a botanica in New Jersey or Pennsylvania to order it for us.”
“Recommendations

Our interviews, field research, and modeling show potential for cultural mercury uses to produce high exposures to mercury, and for long-term exposures that could adversely affect children living in contaminated buildings. However, we also show that infrequent practices with small amounts are not likely to pose a health hazard. It is therefore imperative that we develop a better understanding of the extent of different uses and their likely impacts on mercury air concentrations in residences. We are concerned about people's right to know if their residence is contaminated with mercury, even at relatively low levels. …”

“1. Wendroff A. Domestic mercury pollution [Letter]. Nature 347:623 (1990). 

2. Zayas LH, Ozuah PO. Mercury use in espiritismo: a survey of botanicas. Am J Public Health 86(1):111-112 (1996). 

12. Johnson C. Elemental mercury use in religious and ethnic practices in Latin American and Caribbean communities in New York City. Popul Environ 20(5):443-453 (1999). 

13. ATSDR. Use of Azogue (Metallic Mercury) in Santeria Practices of Residents of Hartford, Connecticut. Atlanta, GA:Agency for Toxic Substances and Disease Registry, 1994. 

16. Trotter R II. Greta and Azarcon: a survey of episodic lead poisoning from a folk remedy. Hum Organ 44(1):64-72 (1985). 

(18)  Stern, Alan H.; Gochfeld, Michael; Riley, Donna; Newby, Alison; Garetano, Gary.  Cultural Uses of Mercury in New Jersey   Environmental Assessment and Risk Analysis Summary, NJDEP  May, 2003

“Abstract:  “Of the 21 interviewed, 17 used mercury in some form. All the interviewees, however, denied recommending or endorsing sprinkling or mercury or recommending that clients use mercury on their own.  This however, does not preclude independent, or more cultural uses by individuals.  While initial indications pointed toward Caribbean and/or Afro-Cuban mercury-related practices, seven of those using mercury in rituals were from Mexico, Central America, or South America.  In addition, anecdotal information from interviewees suggests that informal practices with mercury may specifically be part of Dominican cultural practices.” 

“Mercury Vapor Monitoring Survey:  … Attempts were made to localize elevated hallway mercury concentrations to the doors of specific apartments.  No access into apartments was attempted.”

“Results and Discussion: … About half of these practitioners said that they used mercury in their practice of Santeria and related rituals.  This suggests that the cultural use of mercury may extend to groups beyond the Caribbean and Afro-Cuban communities. …  The interviewees expressed surprise at accounts of sprinkling, or “burning” mercury in households. [It is surprising that these ritual experts “expressed surprise” at the sprinkling of mercury and the burning of mercury in candles.  I suggest that this was feigned surprise, as it is hard to believe that with all the community knowledge and associated “fear” the authors have noted in this and related papers, that the interviewees could have been ignorant of these problematic and possibly illegal uses of mercury in their communities.  This appears to be a problem of observer bias, and of the respondent telling the interviewer what he or she thinks they want to hear.]  Some interviewees attributed such practices to Dominicans, Puerto Ricans, Mexicans, Brazilians, and/or Nigerians. [This is a good example of shifting ‘blame’ to members of some other community. The modal ethnicity of the interviewees was Cuban (10 of 22).  In heavily minority Union City and West New York,  Dominicans, Puerto Ricans, Mexicans, and Brazilians are minorities, and the interviewees negative attribution of problematic mercury use to them is likely to be an example of labeling them and making them scapegoats.]  One specific anecdotal report related information that such practices had originated in Haiti, and been adopted by Dominicans. … Thus, it appears that while some mercury use is involved in the formal practices of Santeria, if indiscriminant use is occurring, it may be likened to more informal and broadly cultural practices.”
“Table 1. Interview Summary Table [Summary of “Race/Ethnic Background]

Cuban



3
Afro-Cuban


6
Cuban-American

1

Afro-Puerto Rican

1

Brazilian


1

Colombian


2

Dominican


3

Ecuadorian


1

Mexican


2

Peruvian


2

=============================================================================

(19)  Latowsky, Gretchen.  Ritual Use of Mercury (Azogue) Assessment and Education Project Final Project Report -Submitted to the Environmental Justice Office MA Executive Office of Environmental Affairs – Conducted by the JSI Center For Environmental Health Studies, August 7, 2003

“ Through reports from Casa Leaders (Latino residents hired to conduct environmental health educational programs in Lawrence), we learned that people practicing Espiritismo, Santeria, or Voodoo carry mercury in pouches as a charm, swallow it in drinks or as capsules, sprinkle it around a child's bed or inside a car for protection, or burn it in candles to ward off evil spirits, bring good luck, or for love spells.”
“We learned about various mercury containing products that are sold, such as capsules selling for $5.00 - $7.50 that contain 10 times the amount of mercury found in a thermometer and pouches containing plastic disks with charms, metal shavings, and small capsules containing mercury. These pouches, which are sold for $20, are carried in pockets or purses to bring good luck.”

“Out of 898 surveys completed, 344 people (38%) reported that they knew someone who uses, or has used, mercury for religious, spiritual, or health purposes or that they used it themselves. We were not particularly surprised by this response because the Casa Leaders reported that a lot of people used mercury for ritual purposes and one botanica owner told us that every day someone comes in to buy mercury. Yet, the response helped us to focus on the actual amount of mercury being released into residential units. For example, the botanicas sell capsules containing 9 grams of mercury. If each “yes” response represents a one-time mercury purchase and use, we can assume that among our study population at a minimum 6.8 pounds of mercury has been released in homes in Lawrence. (9 grams x 344 = 3,096 grams = 6.8 pounds.) A larger, more definitive, citywide study would provide far better data about the extent of the problem. While such as study would be interesting, we feel we have sufficient knowledge about the extent of mercury use to recommend that allocation of limited resources be used for prevention and remediation programs.”
Comment: It is interesting to note that there were significant differences in the data from surveys administered by teens compared with those administered by adult Casa Leaders. Out of 444 surveys administered by Casa Leaders, 254 (57%) responded “yes” to the question “Do you know anyone who uses, or has ever used mercury for religious, spiritual, or health purposes?” The “yes” response to the same question on surveys administered by teens was 90 (20%). It's difficult to interpret the difference in responses between the Teens and the Casa Leaders, but in a joint meeting, the Teens and Casa Leaders reported that they thought it was a generational difference. Some teens participating in the survey reported that they never heard of using mercury for spiritual/ritual purposes. Others reported that they had never used it but that their mother or grandmothers used it or talked about having used it. The Casa Leaders, however, reported that many respondents were aware of its use, reported that they used it or had used it in the past, and that their mothers and grandmothers use it or had used it in the past.  

1. How was it used? 

a) Carried as a charm on a chain or in a pouch?     155 (17%)


b) Swallowed in a drink?
     91 (10%)



c) Sprinkled around a child’s crib or bed?     108 (12%) 

d) Sprinkled in and around a car?     109 (12%)



e) Burned in candles or oil lamps?     152 (17%)


f) Applied to the skin?     143 (16%)




g) Put in baths and perfumes?     126 (14%)



Placed in a glass of water kept under a bed?     94 (10%)
2. What was it used for? 


a) For religious reasons?     143 (16%)

b) To speed up healing?     149 (17%)


 

c) For good luck?     151 (17%)


 

d) For personal protection?     142 (16%)
 

e) To receive help from the gods?     117 (19%)
 

f) For love spells?     120 (13%)

 

g) To get rid of bad luck?     134 (15%)





h) To get rid of evil spirits?     127 (14%)



 

i) For stomach problems or illness?     83 (9%)

Comments: 

To feel protected.

To feel better mentally and physically.

For personal good luck.

Keeps evil spirits away.

To dance better – Several respondents reported that they rubbed it on their hips so that they could dance better.

To take out the bad and bring in the new luck.

(20)  Washburn, Lindy.  “Mercury as folk potion sickens users, pollutes”  Bergen Record [NJ], March 16, 2004

“The voodoo priest sits in a room lighted by burning candles, where masks and saints, liquor bottles, and a bowl of money are arranged on altars. Azogue is a toxic and dangerous substance, he begins.  He explains its allures: It speeds the magical effects of spells cast for the loveless, the luckless, and the sick, some believe. It is a talisman to the gambler, a protector against the evil eye. Some sprinkle it in rooms, cars - even baby cribs - for protection.  Azogue is quicksilver - mercury.  It is poison.”

“And it is widely available in the botanicas, or folk pharmacies, of Latino and Caribbean communities in New Jersey, where a tiny glass bottle containing up to 2 teaspoons usually sells for $3.  The voodoo priest stopped selling it three years ago. But elsewhere, "it sells a lot, I'm telling you," says Felix Mota, the priest and owner of St. Barbara Botanica in Passaic. "I used to order 10 or 12 dozen [vials], and it would be gone in less than two or three months." … mercury is readily available. "People buy it a lot!" Mota says.””

“"People buy it to put in candles - candles for money, for love, to pray for somebody," Mota says. He used to put a drop of mercury in perfume or bath oils, to spread over the body for good luck, but he doesn't anymore.  "I tell people, 'Don't use it. It's so dangerous.'"  One woman Mota treated six or seven years ago had swallowed mercury at the instruction of a santero, a Santeria priest, before she came to the United States.”
=========================================================================

(21)  Fleshler, David. “Religious use of mercury persists for some in South Florida” South Florida Sun Sentinal, June 21, 2004


“At her store in a Boynton Beach strip mall, Vodou priestess ViVi Jean Pierre sells oils and candles to help clients acsquire money, build a house or find love. She also sells mercury, a hazardous heavy metal and a common ingredient in Caribbean religious rituals.”
“Known in Creole as vidajan, mercury is sold in capsules and vials by religious supply stores called botanicas throughout Palm Beach, Broward and Miami-Dade counties. At the Saint-Jacques Botanica on Boynton Beach Boulevard, Jean Pierre sells $10 vials of mercury, which she buys in the Dominican Republic during trips abroad to acquire products to serve the Caribbean community. She said she doesn't use it herself or advise anyone to use it, but a few people buy it and put it in their baths.”
“Many people sprinkle mercury in their homes, where it can work into carpets and floorboards and emit hazardous vapor for years. "That's a real concern," said John Risher, senior science advisor in the toxicology branch of the federal Agency for Toxic Substances and Disease Registry. "I know some practitioners sprinkle it in their houses, near cribs. Then you leave the house or the apartment, and somebody has just bought a contaminated home."”
“In the northern Miami neighborhood of Little Haiti, where dimly lit botanicas are crammed with jars of herbs, votive candles and portraits of Vodou spirits, many stores claimed not to have mercury. Others sold it.”


“Visits to botanicas in Hialeah and Little Havana found none that acknowledged selling mercury, known in Spanish as azogue. But health officials say Santeria uses mercury in rituals similar to those of Vodou.”
=========================================================================

(22)  Garetano, Gary. “Assessment of Mercury Vapor Concentration in Residential Buildings Using Real Time Direct Reading Instruments” Epidemiology, July 2004  [ISEE-491 Conference Abstract]


“Introduction: The cultural use of mercury has been identified as a potential source of mercury vapor exposure in residential settings.  In this instance, elemental mercury may be intentionally dispersed within a residence.  Potential public health concerns as a result of the cultural use of mercury in homes have been raised in the scientific literature for more than a decade.  These concerns are based on the presumption that mercury is dispersed in the home or otherwise used in a manner in which vapors are generated and that occupants are thenexposed to significant amounts of mercury vapor.”
“Discussion:  We conclude that indoor mercury vapor concentrations are substantially elevated over outdoor concentration in many instances.  The concentration in some buildings approach levels of public health concern.  The measurement of mercury vapor in air with a real-time portable mercury analyzer is a suitable method for evaluating mercury vapor in indoor air.  Furthermore, the ease of use of the instruments makes them a suitable tool for widespread screening of large numbers of residential buildings.”

(23)  Prasad, Venkat.  “Subcutaneous Injection of Mercury: "Warding Off Evil”” Environmental Health Perspectives,  September 2004
“Metallic mercury plays a major role in ethnic folk medicine.”
“…report on injection of mercury in the subcutaneous space of the hands for the sole purpose of preventing infections and "evil" during foreign travel. This practice is apparently common in several Central and South American countries. In this case report, I present such an injection received by a couple in Honduras before they traveled to the United States.”
“G.B., a 41-year-old Hispanic woman, and her partner, V.V., a 35-year-old Hispanic male, came to the clinic together. Both had wet towels wrapped around both their forearms and hands. They reported having pain for 5 days as well as swelling in the hands and low-grade subjective fever. The pain was localized to the dorsum of the hand and forearm, with no radiation, and was moderate in intensity and continuous, with no specific aggravating or relieving factors. The swelling and redness was localized to the same areas on the dorsum of the hand. They reported no history of bites or stings, and they had no swollen glands or joint pain. A review of systems was otherwise negative. 

Both patients gave a history of having received multiple injections of mercury at a roadside nonmedical facility in Honduras about 1 week before their clinic visit. They did not know about the sterility of the procedure or if needles/syringes used were disposable. On further questioning, they indicated that the injection of mercury is a common practice among people who wish to travel abroad. The reason for their injections was to ward off "evil" and also to protect against exposure to any unknown diseases while traveling in a foreign country. The patients estimated that the injections for both hands in both patients was < US$1.00.”
“With changes in demographic and population ethnic mixes, controlling the sale of mercury and ensuring its proper disposal become more urgent. Serious environmental contamination and long-term consequences could otherwise cause severe consequences in the future.”
(24)  Castillo, Franziska.  “Use of mercury in religious rituals seen as health danger”  The Journal News [Rockland County, NY], October 25, 2004



“Yonkers [NY] … Since she walked into a Bronx religious-goods store about five years ago and saw mercury capsules for sale as an ingredient for Latin American and Caribbean religious rituals, [Dr. Christine] Verna [M.D.] has suspected that some of her Latino clients use the toxin in their homes. If they use it, chances are that their children breathe it.

“As in other places with sizable Latino and Caribbean populations, anecdotal evidence indicates that mercury capsules are cracked open, burned and even eaten, mostly as part of Afro-Caribbean religious customs.”
“At Obiexu Botanica, a Latino religious-goods store in southwest Yonkers, worker Julio Pena said customers come almost every day asking for "azogue" — Spanish slang for mercury — but the store does not sell it. "They want it because spiritually it represents never-ending motion. It's supposed to make (prayers) work very fast," he said. "People don't believe it causes health risks."”
“Pena's brother and the store's owner, Rafael Awo'Fa Faledi, said he believes in mercury's power and has used it, tucked into lamb meat as part of an offering he made to help cure a sick woman.”

“Some, like Jose O'Farrell, a Yonkers Santeria practitioner, said that while they are aware the metal is dangerous, they believe they use it safely. O'Farrell said he performed a mercury-based ritual, in which he sprinkled mercury inside a pumpkin along with cinnamon and an old photograph, to help a client overcome a rival. After five days, he said, he threw the pumpkin — along with the mercury — into a river. “
(25)  Ramos, Ozzie.  “Hazardous rituals: mercury pollution in the Bronx” The Bronx Journal [Lehman College/CUNY], June 10, 2005

“Carmen Santiago sells religious items at the Guadeloupe Botanica on the Grand Concourse and 183rd Street. “Mercury wards off evil spirits in the home, and has been used for that purpose for quite a while,” she said. “I know mercury is bad for you and that the cops will close you down if you sell it. I also know that you can still buy in some botanicas if you know someone. But I don’t see it.” 

Neither does the owner of La Division Botanica, a man who calls himself “Professor” Eliseo, but refuses to reveal his given name. Eliseo, 52, who has owned his botanica for nine years and also teaches Espiritismo for $150 a session, said, “I have been men pour mercury from the jar into gelatin capsules to sell it for a couple of dollars. And I used mercury a couple of times myself by placing it in candles.” Eliseo said he stopped after hearing about someone who drank mercury to cure his intestinal problems, but damaged his kidneys in the process. “I can tell you that mercury is being sold and used today. But I do not either sell it or use it,” he adds. Instead, he employs herbal preparations in the rituals he practices.”

=========================================================================


(26)  Garetano, Gary; Gochfeld, Michael; Stern, Alan H.. “Comparison of Indoor Mercury Vapor in Common Areas of Residential Buildings with Outdoor Levels in a Community Where Mercury Is Used for Cultural Purposes”  Environmental Health Perspectives,  January 2006

“Abstract:  Elemental mercury has been imbued with magical properties for millennia, and various cultures use elemental mercury in a variety of superstitious and cultural practices, raising health concerns for users and residents in buildings where it is used. As a first step in assessing this phenomenon, we compared mercury vapor concentration in common areas of residential buildings versus outdoor air, in two New Jersey cities where mercury is available and is used in cultural practices. We measured mercury using a portable atomic absorption spectrometer capable of quantitative measurement from 2 ng/m3 mercury vapor. We evaluated the interior hallways in 34 multifamily buildings and the vestibule in an additional 33 buildings. Outdoor mercury vapor averaged 5 ng/m3; indoor mercury was significantly higher (mean 25 ng/m3; p < 0.001); 21% of buildings had mean mercury vapor concentration in hallways that exceeded the 95th percentile of outdoor mercury vapor concentration (17 ng/m3), whereas 35% of buildings had a maximum mercury vapor concentration that exceeded the 95th percentile of outdoor mercury concentration. The highest indoor average mercury vapor concentration was 299 ng/m3, and the maximum point concentration was 2,022 ng/m3. In some instances, we were able to locate the source, but we could not specifically attribute the elevated levels of mercury vapor to cultural use or other specific mercury releases. However, these findings provide sufficient evidence of indoor mercury source(s) to warrant further investigation.”

“…elemental mercury for cultural use is commonly distributed in gelatin capsules containing approximately 9 g elemental mercury (Riley et al. 2001; Wendroff 1990), which, when released, can result in high concentrations of vapor (Riley et al. 2001; U.S. EPA 1993). At least one case of significant human exposure to elemental mercury requiring medical intervention as a result of cultural practices has been reported (Forman et al. 2000). Once spilled, sprinkled, or left in an open container, elemental mercury may release vapor for prolonged periods. Significant levels of mercury vapor have been found in buildings decades after spillage, resulting in the significant exposure of subsequent building occupants without their knowledge (Centers for Disease Control and Prevention 1996; Orloff et al. 1997).”

“We hypothesized that elevated levels of mercury vapor would be found in residential buildings in communities that engage in cultural uses of mercury. We further hypothesized that these elevated levels can serve as a signal of significant cultural use in addition to unintentional breakage and spillage from other sources. In this article we address the first hypothesis. We address the second hypothesis in a subsequent study to be published separately.”

“Rationale for this study design. Riley et al. (2001) described a high level of apprehension and distrust of authorities or any outsider from a different culture. As a result of these cultural barriers, direct investigation of the residences of persons possibly using mercury for cultural purposes without first establishing a cause for concern was deemed inappropriate. Therefore, as a first step in characterizing the extent of this phenomenon, we chose to monitor mercury vapor within interior hallways of residential buildings, rather than directly measuring mercury vapor in residences, under the assumption that intentional and unintentional releases of mercury within the building would be reflected in elevated concentrations in common areas compared with the respective outdoor concentrations. Measurement of mercury vapor in common areas does not provide a direct estimate of exposure, but by comparing these measurements with respective outdoor levels and by comparing measurements across buildings, we can assess the prevalence of elevated indoor mercury concentrations. This information can inform decisions about appropriate public health strategies and can guide future surveys.”

“Discussion: Our findings provide a valuable first look at the differences between indoor mercury concentrations and those outdoors in an area with known cultural use of mercury. Although our data are not intended as estimates of residential exposure to mercury vapor, they do indicate that, compared with outdoor levels, such exposures are likely in a significant proportion of multifamily residential buildings in an area with known cultural uses of mercury.”
“Given the findings of Carpi and Chen (2001) and this investigation, we feel some broader evaluations to establish reference ranges of mercury concentrations in the indoor residential environment are warranted. Such a reference range would include mercury contamination resulting from historical accidental breakage of mercury-containing equipment. Such contamination may be widespread and would likely be independent of cultural factors. Based on reports on the manner in which mercury may be used for cultural purposes, and our present findings, we also recommend expanded screenings in areas where mercury may be used for cultural purposes with the inclusion of suitable control locations. Although cultural obstacles may be present that may impede a direct approach to assessing human exposure to mercury vapor as a result of cultural practices and its relevance to public health, we believe further evaluations in the field will ultimately shed light on this elusive issue.”
=========================================================================

