


Occult/'onal Ih'sks of C.rabbi ng

I. EXECUTIVE SUNIMARY

I. a. Background and Study Rationale

During the summer of 1995, massive fish kills in North Carolina estuaries, combined with

several anecdotal accounts of individuals afflicted with a variety of syrnptorns attributed to contact

with the toxic dinoflagellate known as Pfies erin piscicida, encouraged the state of North

Carolina to commission several studies of different aspects of water quality. These studies come

at a time that toxic algae blooms and other incidents that suggest deteriorating conditions of water

quality translate directly into deteriorating conditions of work for fishers, marine workers, and

other coastal residents who interact with the marine environment regularly.

Several anecdotal accounts have linked Pfiesteria to ill health effects among individuals in

laboratory contexts and among individuals directly exposed to fish kills, particularly marine

construction workers and others working in the Neuse River. In the laboratory cases and a few

others, these accounts have been backed up by clinical examination and tests, particularly of

cognitive skills, which have shown severe impairment among those exposed to laboratory samples

and mild and reversible irnpairrnent among individuals exposed in the wild. To date, however,

conclusive diagnoses have been difticult to document in the absence of a specific toxin. In the

summer of 1997, a complex of dinoflagellates similar to Pfiesteria piscicida was found in

association with a fish kill in the Pocornoke River in Maryland. For the first time, individuals who

were known to have been in contact with the fish kill were tested and found to suffer cognitive

impairment.

Given the potential threats to human health of an organism that seems so highly varied,

resistant, and adaptive, and the severe health problems experienced by those working with the
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organism in the lab and in areas affected by fish kills attributed to Pfiesreria, a team of East

Carolina University researchers undertook a survey of the health of crabbers, using a sampling

design that allows comparisons among two groups of crabbers  those working in and those

working outside of Pfiesleria-affected waters! and a third group of non-fishing individuals. Such

comparisons are strengthened with detailed data on the specific areas where crabbers set their

crab pots and where fish kills, algae blooms, and other water quality problems have been known

to occur

This study thus presents the results of research into the health of crabbers and coastal

residents in North Carolina. It addresses the question of whether or not crabbers fishing in regions

affected by fish kills, as well as toxic dinofiagellates  e.g Pfiesteria piscicida!, suffer worse health

than either crabbers fishing in areas with fewer fish kills or non-fishing residents of coastal

communities along the Pamlico and Neuse Rivers and the Pamlico Sound.

I. b. Data

In 1996, a team of researchers interviewed a target population of 253 crabbers who work

in the Neuse and Pamlico Rivers and southern sections of the Pamlico Sound, here called the

Pamlico crabbers, and compared their responses to questions about their recent health to two

control populations: 1! 115 crabbers who work in the Albemarle and Currituck Sounds, the

Alligator River, and northern sections of the Pamlico Sound, here called the Albemarle crabbers,

and 2! 125 non-fishing residents of the communities of the crabbers, here called the Community

Controls. More detailed analysis of the cases resulted in reassigning one of the Albemarle

Crabbers to the Pamlico group because this particular crabber set his pots in the Pungo River

during the height of the sununer crabbing season. In addition, two Pamlico Crabbers were
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dropped from the analysis when it was determined that they set no traps during the summer of

1996.

The team also collected detailed data on crabbing territories for 295 of the 368 crabbers

interviewed; the research team compared these data to maps on fish kills provided by the state of

North Carolina, various scientists in North Carolina, and the National Marine Fisheries Service

HEED Project, paying particular attention to those areas where toxic dinoflagellates, now known

as Pfiesteria-like species, have been found in conjunction with fish kills. These territorial data

allow closer analysis of the incidence of illness among crabbers who have fished in areas known to

have hosted fish kills which are highly correlated with Pfiesteria-like dinoflagellates, as well as

areas that have suFered repeated fish kills without specific dinoflagellates having been identified.

Members of the research team accompanied crabbers on their vessels to deterinine the extent of

crabbers' exposure to the water during the course of a typical work day. Finally, several

interviews were conducted with health providers, coastal residents, individuals who believed to

have been afflicted with various sicknesses due to their contact with the water, and others

interested in and informed about the potential health threats associated with Pfiesteria-like

organisms.

L c. Findings

The Parnlico Crabbers, Albemarle Crabbers, and Community Controls were extremely

similar in terms of their demographic characteristics  e.g. age, marital status!, their lengths of

residence in coastal North Carolina, and other characteristics that might have an influence on their

health, including alcohol, tobacco, and drug use, Their relationships with the medical community

are highly uneven, ranging from suspicion of physicians to infrequent use of health care delivery
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systems because of lack of insurance or low incomes. According to their own reporting, the

sample population is not, in general, unhealthy, reporting low levels of common ailments such as

hypertension �5 to 20'/o! and diabetes � to 8'r'0!. Physicians interviewed believe that many

fishers, often because they lack medical insurance, do not visit health practitioners until they are

seriously ill; they also believe that many crabbers practice a kind of "revolving physician"

approach to health care, moving from one physician to another for treatments because of difficulty

paying medical bills. Physicians interviewed noted, in particular, that fishers suFer from skin

problems, ranging from open sores and skin cancers, suggesting that skin disorders comprise an

occupational hazard for fishers. Open-ended interviews with fishers support this as well. Eastern

North Carolina is underserved by the medical community and many fishers, of independent mind

and spirit, view medical practitioners as condescending and invasive and hence resist interacting

with the medical community in any fashion.

Comparisons among the three populations, as presented in the following table, show that,

in most cases, the two groups of crabbers and the Community Controls report similar levels of

illness and injury. This was true of both low and relatively high levels of illness. The data show

that all three groups suffered from relatively high incidences  between one quarter and one-third

of each population! of allergies and related respiratory ailments. With one exception, the three

populations were similar in terms of the incidence of illness within their groups. The one

exception to this was that both groups of crabbers report higher incidences of skin disorders than

the Cornrnunity Controls. However, comparing the Painlico crabbers with the Albemarle

crabbers, both groups report nearly identical levels of skin disorders. Close analysis of the

specific types of skin disorders found that around one-third of these had been diagnosed as skin
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that have experienced many fish kills and those who fish in areas that have experienced few or no

fish kills. The single exception to this was the case of fatigue. Slightly inore crabbers reported

fatigue in fish-kill areas than in non-fish-kill areas. On closer inspection of the cases of fatigue in

fish-kill areas, however, the reasons given for fatigue were either overwork or were related to

other illnesses such as head trouble or diabetes, they were not, therefore, related to water quality

conditions.

In addition, the data on crabbing territories show the two crabbing populations to be

distributed throughout the Albemarle Pamlico Esutarine System, as well as up and down the

Neuse, Pungo, Pamlico, and other rivers that have experienced large fish kills in recent years. In

all cases, well individuals outnumber ill individuals, by ratios of between five and nine to one. A

ranking of areas in terms of ratios of well to ill crabbers, however, does show that the two areas

that are known to have experienced fish kiH~he Neuse River and the Pamlico k Pungo

Rivers � do have lower well to ill ratios than those that are less prone to experience fish kills.

This may be soine cause for concern regarding the impacts on human health of these areas as

opposed to others.

1. d. Conclusions

Based on this study, there are extremely low health risks associated with casual contact

with the waters of Eastern North Carolina under normal ecological conditions: that is, in the

absence of fish kills, algae blooms, red tides, or other perceptible indicators of poor water quality.

The negative news coverage regarding the ill health effects of waters known to have experienced

fish kills with high concentrations of Pfiesteria-like organism~ased primarily on self-

diagnosed, self-selected, and anecdotal accounts � appears to have been greatly exaggerated.
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II. INTRODUCTION

During the sutnrner of 1995, massive fish kills in North Carolina estuaries, combined with

several anecdotal accounts of individuals afflicted with a variety of symptoms attributed to contact

with the dinoflagellate known as Pfiesleria piscicida, encouraged the state of North Carolina to

commission several studies of difFerent aspects of water quality. These studies come at a time that

toxic algae bloo~s and other incidents that suggest deteriorating conditions of water quality

translate directly into deteriorating conditions of work for fishers, marine workers, and other

coastal residents who interact with the marine environment regularly. A 1994 study of

phytoplankton ecology in North Carolina concluded that, "In recent years, there has been a

dramatic increase in reported fish kills attributed to toxic dinofiagellate blooms, particularly in

nutrient-enriched estuarine areas"  Mallin 1994: 561!. In addition, a conference held at Harvard

in the spring of 1997 concluded that algae blooms and other symptoms of ailing estuarine

environments had become a rnatter for world-wide concern; their collections of data on fish kills

and various kinds of algae involved is, to date, one of the tnost comprehensive assembled,

including data on North Carolina kills from scientists who have worked with Pfiesreria-like

dinoflagellates  Epstein, et al. 1997!.'

Others have expressed concern about potential negative human health effects of fish kills

and algae blooms  Morris 1991!, with a great deal of attention focused on the toxic dinofiagellate

known as Pfiesteria pisciei da  Burkholder, Glasgow, and Steidinger, 1994; Burkholder Noga,

Hobbs, and Glasgow 1992!, Several anecdotal accounts link this microorganism to ill health

eAects among individuals in laboratory contexts and among individuals directly exposed to fish

kills, particularly marine construction workers and others working in the Neuse River. In the
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laboratory cases and a few others, these accounts have been backed up by clinical examination

and tests, particularly af cognitive skills, which have shown severe iinpairment among those

exposed to laboratory samples and mild and reversible impairment among individuals exposed in

the wild. To date, however, conclusive diagnoses have been dificult to document in the absence

of a specific toxin, In the surnrner of 1997, a complex of dinoflagellates similar to Pfiesteriri

piscicida were found in association with a fish kill in the Pocornoke River in Maryland. For the

first time, individuals who were known to have been in contact with the fish kill were tested and

found to suffer cognitive irnpairrnent. Again, their conditions improved within a few days.

While the links between Pfiesi'eria-like organisms and ill health among humans have yet to

be fully confirmed, the few correlations between illness and exposure to these organisms is

enough to cause concern. These organisms' effects on non-human species has been better

documented than their effects on humans. In fish and shellfish, ill effects of exposure to these

microorganisms range from epidermal lesions to sufFocation and death; several millions of fish

have died in association with Pfiesteria 's in the past few years  Burkholder and Glasgow 1997!.

Some marine biologists estimate that nearly one third of the fish kills in the Pamlico and Neuse

estuaries between 1991 and 1993 were caused by Pfiesteria, Others, however, dispute the

contention that Pfiesteii ri is a causal agent in fish kills, viewing it instead as a symptom of low

oxygen levels that cause a variety of environmental maladies. Local environmental groups have

referred to Pf'iesteria and similar organisms as "the canary in the coal mine"  Rolles 1997!.

Marine construction workers whoin we interviewed for this study provided extensive information

regarding the problems that they developed after working in the vicinity of a fish kill, reporting

dermatological and neurological symptoms that were siinilar to those of scientists exposed to high
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concentrations of the dinoflagellate in laboratory settings; again, however, the specific causes of

their illnesses have not been identified, and dermatologists argue that several agents associated

with marine environinents may have cause their illnesses  Burke 1997!. Indeed, several volumes

exist that are devoted to toxins in marine environments, suggesting that a wide range of factors

could be responsible for human health problems among individuals coming in contact with

estuaries and oceans.

lI.a. Rationale for the Current Study

Given the potential threats to human health of an organism that seems so highly varied,

resistant, and adaptive, and the severe health problems experienced by those working with the

organism in the lab and in areas affected by fish kills attributed to Pfiesteria, we undertook a

survey of the health of crabbers, using a sainpling design that allows coinparisons among Pamlico

crabbers, Albemarle crabbers, and Community Controls. Such comparisons are strengthened with

detailed data on the specific areas where crabbers set their crab pots and where fish kills, algae

blooms, and other water quality problems have been known to occur,

The findings reported here derive from this study, a multidisciplinary effort to assess the

health of crabbers who fish in North Carolina's waters as well as the health of individuals from

coastal cornrnunities who do not have marine-related occupations. Specifically, the study

addressed the question of the possible threats to human health posed by North Carolina's coastal

waters under normal environmental conditions  that is, in the absence of fish kills, algae blooms,

red tides, or other perceptible indicators of poor water quality!, based on the reported health

status of individuals who expose theinselves to the water on a daily basis. 8'e emphasize at the

01<tset that the a'ata we present and the conclusions we draw Pom those data do not speak to tAe
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larger and far more compler question of the overall health of North Carolina 's coastal

envttonment, paj tic»/arly the quality of the water inits rivers, its sounds, its creeks, bays, and so

forth. Our study, simply, presents and interprets statistics about the health of individuals who

have interacted with the water, directly, for long periods of time, daily, through the seasons of the

year and the specific places that fish kills and other symptoms of deteriorating water quality are

known to occur. These individuals, for the most part, are folk experts on water quality, having

learned how to recognize and avoid poor water conditions through lifetimes of repeated and

sustained observation  see Griffith 1996 for a discussion of folk knowledge among North Carolina

fisher folk!. As such, these individuals are likely to avoid working in the middle of a fish kiH or

algae bloom, yet are equally likely to expose themselves to poor quality water before and after

such episodes occur. Ofien they are the first to witness, from observing the struggling of crabs in

their pots, evident lowered levels of oxygen, an event that often precedes a fish kill or an algae

bloom  Stanley 1992; Epstein, et al. l997!. They are, therefore, the ideal population to examine

to determine how likely one is to become sick by working on the water both under normal

conditions and irninediately before and after an episode such as a fish kill. We do not mean to

suggest by our findings that the incidence of health or sickness among this population, however, is

in any way a barometer of the overall health of the environment. It is as ridiculous to extend the

findings from a group of large mammals to an entire complex estuarine system as it is to extend

findings based on fish to humans.

We make this early disclaimer because of widespread misrepresentation of our earlier

versions of our work, particularly by the popular media. During the course of the study, several

additional developments generated a great deal of misunderstanding about both the character of
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the present study and the nature of the problems facing North Carolina estuaries and other bodies

of water that have experienced algae blooms, fish kills, evasive grasses and other organisms, and

other symptoms of a stressed environment. In particular, heightened awareness about Pfiesteria

that accompanied the publication of And The Waters Turned To Blood  Barker 1997!, a

sensationalized account of the dinoflagellate's threat to human health based on several anecdotes,

enabled some individuals to pohticize water quality issues to a degree that it became difficult to

present facts objectively. Attempts to present data that contest the numerous suggestions that

Pfiesteria presents an Ebon-like' threat to people living and working in the marine environment

have been met with charges of vested interests, pohtical motives, or, at worst, claims of cover-ups

conspiracy that are increasingly grist for the mills of yellow journalism. In light of this overly

politicized environment, we begin our presentation by pointing out the strengths and weaknesses

of our research methods and the data they have generated.

II.b. Methods

II.b. l. uestionnaire Develo ment

Research into the health of crabbers in North Carolina began late in 1995, with the

development ot a questionnaire and its submission East Carolina University's Human Subjects

Review panel Questionnaire development relied heavily on the expertise of the project director

and principal investigator, Griffith, co-principal investigator Borre, staff epidemiologist Shechter,

occupational physician Marian Swinker, and sociologist and field director Vernon Kelley.

Particularly important in the development of the questionnaire were our knowledge of previous

studies of coastal North Carolina populations  e,g, Griffith 1993, 1996; Johnson and Griffith

1996; Johnson and Orbach 1996!, works of medical anthropology that dealt with populations that
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have uneven relations with the health industry  e.g. Balshern 1991; Chavez 1995; Garro 1988;

Griffith 1995a, 1995b!, and information about the potential threats of toxic dinoflagellates to

humans  e.g. Morris 1991; Burkholder, Glasgow, and Steidinger, 1994; Burkholder Noga, Hobbs,

and Glasgow 1992!. Sociologist Vernon Kelley and a team of field workers pre-tested the

instrument shortly thereafter, making certain that the questions were understandable to the sample

population and that no questions would elicit misleading responses. Several meetings followed in

which the questionnaire was refined into the version presented in Appendix A.

II.b.2. Sam lin:

We received a list of crabbers from the state's Division of Marine Fisheries for sampling

purposes. This list included all those commercially licensed crabbers who had landed more than

6,000 pounds of crab during the 1995 season. Based on this list, we developed a sampling

strategy in which we would interview 250 �7.5'/o! of the 435 crabbers located in Beaufort

 n=124!, Pamlico  n=98!, Hyde  n=124!, and Carteret  n=89! Counties, later adding crabbers

from Craven and Dare Counties.' Throughout this report, we refer to this group as the Parnlico

Crabbers; this is the principal group of interest in the report, since they are the crabbers working

in areas known to have experienced large numbers of large �00,000+! fish kills that were

associated with Pfiesteri a-like organisms.

In addition, we selected a control sample of 125 crabbers from the Albemarle region,

distributed among Tyrell, Chowan, Perquiinans, Pasquotank, Camden, and Currituck Counties.

This is the group we refer to as the Albemarle crabbers. For both samples, we used the following

indusion criteria.

~ Crabbers needed to be at least 18 years of age.
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~ Crabbers needed to have crabbed during the previous year,

~ Crabbers are to have resided in Eastern North Carolina for five years and to have been a full-

time resident of Eastern North Carolina.

Followin< data collection of Pamlico crabbers, we interviewed individuals from the

cornrnunities in which these individuals were residing at the time of the interview, randomly

selecting them from! ists of neighbors developed by the Parnlico crabbers. We were careful to

screen them based on three criteria:

~ That they not be involved in any activities that involved daily exposure to the water.

~ That they be within five years of age of the crabbers interviewed in their communities.

~ That they lived in Eastern North Carolina as year-round residents.

Il.b.3. Data

Interviewing began in the late spring of 1996 and lasted until Novetnber of the same year.

We succeeded in interviewing 253 individuals whom we call Parnlico crabbers, 113 individuals

whom we call Albemarle crabbers, and 125 individuals whom we call Community controls. While

we use these three groups for most of the overall comparative work, detailed exaininations of the

cases required us to either drop or reassign three cases prior to the analysis. Two cases in the

Parnlico crabber group, for example, reported setting no traps in 1996, and hence were excluded

from the statistical tests on the relationship between exposure and levels of illness  because

exposure was defined by number of pots pulled per day!. One of the Albemarle crabbers was

found to cross-over into the Pungo River to set crab traps during height of the crabbing season;

he was therefore reassigned to the Pamlico  i.e., exposed! group for the cotnparative analyses.

These changes, however, had no eFect on the conclusions of the study.
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Other interviews and observations supplemented this study, including interviews with

individuals who self-diagnosed themselves as having been affected by Pfiesieria, physicians and

other health care providers throughout the region, state officials who have been involved in water

quality issues for several years, scientists throughout the UNC network of colleges and

universities as well as scientists at other universities, and trips on crabbing vessels. In addition,

for additional information on fishing and fishing behaviors, we relied extensively on the data

collected in three recent studies on North Carolina's fishing industry, conducted for the North

Carolina Moratorium Steering Committee in 1995-96  Garrity-Blake 1996; Griffith 1996, Johnson

and Orbach 1996!.

The followin< section introduces our findings, providing basic demographic information

on the crabbers and community controls we interviewed. The three samples are, in general,

remarkably similar along a number of hnes, reflecting the highly meticulous nature of our sampling

strategy and the skills of our field manager, Vernon Kelley, and field assistants Patrick Stanforth,

John Brown, Douglas Hobbs, and Brian Ellis. Kelley, Stanforth, Brown, and Hobbs, in particular,

worked extensively on projects conducted for the Moratorium committee.

From the careful sampling strategy and the special skills and experiences of the research

teain, then, we have assembled the most comprehensive and reliable data to date on the presence

of illness among people who work day-in, day-out throughout North Carolina's estuary.

Nevertheless, they suffer from certain weaknesses, as well as possess certain strengths, which we

point out here.
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Strengths

l. Individuals who participated in the study were randomly selected. This is the primary

strength of the dara presented here as compared to other examinations of the relation

between Pfiesteria-like dinoflagellates and health. To date, all other accounts have

been based on anecdotal evidence from self-selected individuals. That is, individuals

came forward after they already believed they had been exposed to Pfiesteria, a

circumstance which introduces bias into the data that would lead to overstating the

incidence of Pfiesteria-related illness  johnson l 992!.

2. individuals were interviewed in person by field assistants who had had years of

experience interviewing fishermen on a wide range of issues. They had thus already

established some rapport with this population, and in person interviews are notoriously

more reliable than eirher mail-out or telephone interviews, since the latter often result

in low response rates.

5. The random sampling strategy insured that we included crabbers and community

controls from several areas and thus assuring independent observations, a precondition

for many statisrical tests  Thomas 1977!.

4, The sampling strategy assured that potential confounding variables, such as age,

tobacco use, and alcohol use, were randomly distributed over the population, as well

as informant errors in reporting, thus reducing the bias that might be introduced from

these sources.

Weaknesses and Possible Sources of Bias

1. These are self-reported data. As such, they do not have the backing of clinical work,
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but are respondents' own estimations of their health. This introduces the possibility

that respondents will either overestimate or underestimate their health problems.

Given the publicity given to this topic, we anticipated finding individuals attributing

illness to Pfiesteria, with little basis for such self-diagnoses, as appears to be the case

among many of the cases mentioned above  Moms 1995!.

2. This is a retrospective study, based on crabbers' abilities to recall incidents of illness.

Studies of this type suffer from respondents' inability to recall all illnesses they have

experienced in recent years, particularly illness indicated by mild symptoms.

3. Crabbers may have had a vested interest in under-reporting their illness, given the

possibility that high incidences of illness might conceivably lead to river or sound

closures or other restrictions on crabbing. While this is a possibility, having worked

with this population in other settings  Griffith 1996, 1993!, we find it hard to believe

that high percentages of crabbers would have deliberately misled us; in any case, it

would have been difficult for them all to tell the same tie, and their reporting errors

along these lines would have been randomly distributed.

4. Crabbers who have already been affected by deteriorating water quality were not

available for study because they no longer crab  and thus would not have been

included in the sampling frame!. This is highly unlikely, given the long years of

experience of crabbers in our sample  between 18 and 19 years, on average!. In

addition, neither of three recent studies of fishermen in North Carolina  Griffith

1996; johnson and Orbach 1996!~he latter based on a representative sample and

the former collecting more detailed and richer information from smaller groups of
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fishers � found any reports of large numbers of crabbers dropping out of the

population due to health problems. Indeed, many of North Carolina's problems in

fisheries stem from few fishers dropping out while too many new fishers are joining

their ranks.

5. Given long-term contact with the water, crabbers may have developed immunities to

Pfiesteria and related water quality problems, thus predisposing them to low-levels of

ill-health due to contact with the water. While this may have occurred, physicians in

Eastern North Carolina interviewed for this study continue to treat crabbers and other

fishermen for various water-related afflictions, suggesting that they have not developed

immunities to all sources of marine illness. However, as we noted earlier, fishers have

developed avoidance behaviors regarding what they refer to as "dead water," and

hence stay away from working in fish kills. This may be interpreted, of course, as an

adaptive behavioral strategy and, in this sense, a kind of immunity. They remain,

under such conditions, the ideal group to study for information on what health

problems are likely to result from interacting with the water under normal ecological

conditions.

Again, while these problems exist with the data set, these data remain the most accurate

and comprehensive to date regarding the probable e8'ects of interacting with Eastern North

Carolina's estuarine waters on human health, We welcome additional studies using similar

methodologies, and remain confident that similar studies, such as those currently proposed by the

Centers for Disease Control  CDC! will derive essentially the same conclusion regarding North

Carolina's waters that we have: that, under normal ecological conditions, they do not pose a
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serious threat to public health.

Following the section on demographics, there are two sections that discuss attributes of

the crabbing coininunity that impact their health: 1! the occupational hazards associated with

crabbing and crabbers' use of protective gears and behaviors; and 2! the relations between the

crabbingl fishing community and the medical community in Eastern North Carolina.

111. FINDINGS

III. a. Demographic Characteristics

The crabbers in our sample population constitute a highly stable population, coming from

an average of 18,63 years of experience on the water, a fact that should come as no surprise to

those familiar with commercial fishing in the state. Fishing is an occupation that is composed

primarily of long-time residents of the state; only recently with net bans, declining stocks, and

other factors negatively affecting fishing in other state~ave new fishertnen been entering North

Carolina fisheries, and many of these were thwarted by the moratorium on commercial ftshing

licenses iinposed in l 995. Many fishers we interviewed for this and other studies readily

volunteer the information that they were born into a fishing family; often, their grandparents,

great-grandparents, and other ancestors fished for a living.

While successful commercial fishing in the state does not depend on coming from a fishing

family background, it certainly is an asset to learning about technical, social, and cultural

dimensions of the enterprise. Long-time residents with parents and grandparents who fish often

undergo long apprenticeships with their elder relatives, during which they learn about fishing

territories, seasonal issues, how different substrates affect fishing and sailing, and other technical

dimensions of the enterprise. They can compose crews and forge relationships with seafood
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dealers and processors through social contacts and a knowledge of the cultural rules that influence

effective business partnerships. They may, as wel!, select marriage partners from other fishing

families who know about the critical supportive roles that women play in most North Carolina

fishing families

III. a. 1. S ecific As ects of Residence of the Three Grou s

The selective advantages that native fishers have over fishers born elsewhere may account,

in part, for the fact that over two-thirds of the Patnlico crabbers �9.7'/0! and a similar proportion

of the Community Controls �7.2'/0! were born in one of five counties: Beaufort, Carteret,

Craven, Hyde, or Pamlico. By contrast, only 54'/0 of the Albemarle crabbers come from counties

in that region, including Currituck, Pasquotank, Perquimmons, Tyrell, and Washington.

Considerably more Albemarle crabbers than Patnlico or Community controls come from coastal

regions outside the state, 17.7'/0 compared to 5.7'/0 and 7.2'/0, respectively. The higher numbers

of foreign-born in the Albemarle include seven Vietnamese, accounting for between 6'/0 and 7'/0

of the total Albemarle population.

Fewer than 24'/0 of the Parnlico crabbers and fewer than 30'/0 of the Albemarle crabbers

are new residents, livin< in their current area for under five years; among the Community

Controls, this figure is slightly higher, with 32.5/0 living in the region for fewer than five years.

By contrast, 57.3'/0 of the Community Controls, 59.5/0 of the Pamlico crabbers, and 54.4'/0 of the

Albemarle crabbers have lived in the area for over ten years.

Refiecting this is the fact that 89.6'/0 of all the respondents own their own homes, with

horne-ownership rates slightly higher  94,4'/0! among the Pamlico crabbers; 83.2'/0 of the

Community Controls own their own homes and 86'/0 of the Albemarle crabbers.
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Together, our data on birthplaces, length of residence, and horne ownership suggest that

the Pamlico crabbers are the most native, the Community Controls second, and the Albemarle

crabbers the least native. None of the groups contain large numbers of what could be considered

foreign born or even outsiders, however
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67.2% ' 3'4�' +;,,:;:,,,...,',-:'~;-:;;...;:;,,: ",'-;'-.-: ---':::::: 57.0%
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Note: totals ulai ilo

Most respondents live in houses as opposed to trailers, apartments, or other kinds of

dwellings, although more community controls live in houses than the crabbers, 85.6% compared

to 73% of the Parnlico crabbers and 64.9% of the Albemarle crabbers. The highest proportion of

mobile home residence, 33.3%, is found among the Albemarle crabbers, compared to only 26.2%

of the Parnlico crabbers and 12.8% of the Community Controls.

A tev ininor differences between the three groups emerge when we compare various ways

in which respondents operate their homes. Briefly, although around one quarter of each of the

groups uses electricity to heat their homes, of the remaining 75%, far fewer Albemarle crabbers

depend on gas heat than the other two groups  only 7.9% compared to 38.5% of the Pamlico

crabbers and 24% of the Controls!, and more Albemarle crabbers �7.5%! and Community

Controls �8 4%! depend on propane than Pamlico crabbers  ,8%!. In terms of water and sewer,

statistically significant differences emerge.

Table t	: Seizer aud IVater Practices, Crabbcrs and Community Controls Compared
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These rather mundane statistics reflect similarities between the two groups of crabbing

populations in terms of two practices that could conceivably affect their health and that also

reflect possible residential differences between the groups. Clearly, more crabbers use septic

tanks than Conimunity Controls. These differences, along with those that exist between the

groups re< arding inunicipal water, may reflect more bias toward living in the more urbanized

areas of coastal communities among Community Controls, and more urban dwellers among the

Albemarle crabbers than the Pamlico crabbers. We could find no way, however, that these

differences affected the health statistics of the three groups.

Perhaps also indicating a bias toward rural areas, there were minor differences between the

crabbers and controls regarding keeping and breeding animals. Around 80'Fo of both crabber

populations keep some animals, compared to only 65.6'to of the Community Controls, and

between two and three times as many Albemarle crabbers breed animals as the other two groups.

Animal breedin ~ was not common, however, with only 16.7'ro of the Albemarle crabbers engaging

in this practice

III. a. 2. Genera! Characteristics of Res ondents and Household Members

Table 02 describes the three sample populations in terms of statistics regarding selected

demographic characteristics. These data show that our respondents were overwhelmingly white,

middle aged, male, married, living with only one to two other people, and high school educated,

characteristics that seem to describe most commercial fishers in the state  Johnson and Orbach

1996!. There are fev significant differences between the three groups in terms of these variables.

In terms of the objectives of this study, this is fortunate, since variables such as age, ethnicity, and

education these are frequently indicators of health status.
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either throughout the year or on a seasonal basis. Nearly one quarter of the Pamlico crabbers

�3.3 10! and one fifth of the Albemarle crabbers �9.3 lo! work outside crabbing as well,

sometimes in marine or fishing related occupations such as operating ferries or running crab

sheddin< facilities %fore commonly, however, fishers list seasonal work among their other

occupations, includin ~ other fishing, which 16.710 of the Pamlico crabbers and 22.8'r'0 of the

Albemarle crabbers reported among their seasonal occupations. Another occupation common

among fishers, perhaps related to the myriad tasks associated with maintaining and operating

fishing vessels and gear, is construction.

Other time-honored traditions in Eastern North Carolina, which enable households to

reduce tlieir consumption costs, are hunting, recreational fishing, and trapping  Forrest 1988!.

Given the low income levels of many crabbers and the similarities between hunting and fishing, we

should not be surprised to learn that considerably more crabbers hunt than Community Controls,

58.2'r'0 of the Pamlico crabbers and 63.2'ro of the Albemarle crabbers compared to only 37.6/o of

the Controls  chi-square analysis p<.001!. Slightly under two thirds of all three populations

reported fishing tor recreation, and very few individuals in our sample engage in trapping. As

with breeding dogs, the largest number of trappers are in the Albemarle sample, accounting for

12.3'/o of that group.

III. b. Occup;itioiial Hazards of Crabbing

III. b. 1 Work of Crabbers

Two recent studies of North Carolina fisheries conferred that the priinary gears in the

Pamlico and Albemarle regions are crab pots and stationary gill and pound nets; Albemarle

fishermen also set eel pots  Griffith 1996; Johnson and Orbach 1996!. Full tiine fishers fish these
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daily; it isn't uncommon, from March or April until November or December, weather permitting,

to see crabbers in their wide flat boats puttering along a string of floats, pulling pots and shaking

crabs into tall plastic buckets the size of garbage cans. The process itself is laborious, especially

for those fishers who do not use winches. We accompanied crabbers aboard vessels, spending

whole days ivith them to learn the daily routines of crabbing and to enable us to identify potential

areas for health hazards as well as estimate levels of exposure to water.

III. b. 2. Dail and Seasonal Routines

As is common among fishermen in many locations around the world, North Carolina

crabbers tend to rise early, usually an hour or so before dawn, and fish into the early afternoon.

Readying the vessel for launching may have been accomplished the previous evening, yet there

remain several routine operational tasks to be performed, including checking fuel and oil levels,

loading any additional traps or other gear, and stocking bait for the traps that will be fished

through the day. Primary protective gears include the following, listed in order of frequency of

use within the two crabber groups; those marked with an asterisk were more important among

one group of crabbers than the other

Rubber Boots

Oil Skins or Bib

Cap*

Long Pants

Rubber Gloves*

S u n glasses

These were the primary pieces of protective equipment, worn by at least half of both
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groups of crabbers. Because their frequency of use varies little across the two crabber

populations, they seem not to influence exposure levels; indeed, the discussion below makes the

point that crabbers tend to be wet throughout the working day, despite their use of protective

equipment.

Considerably more Albemarle crabbers use gloves than Painlico crabbers, 81.6'to vs.

61.1 /o, and slightly inore Parnlico crabbers wear long pants than Albemarle crabbers, 66.3 10 vs.

57.6/o. Other gears and protective equipment listed, but less cominonly used, were: aprons, sun

block, long sleeved shirts, back braces, cotton gloves, coats, and hip waders, Fewer than 20'/o of

all crabbers reported utilizing these.

Often the first task of the day on the water is visiting a bait net, although some fishers

purchase their bait from the same dealer/ processor to whoin they will sell their catch later in the

day. Checking a bait net involves more time on the water early in the morning and, hence,

increased levels of exposure to potential threats from microorganisms like Pfiesteria,

Most crabbing, conducted primarily within state waters  inside the barrier islands!, is a

near-shore. daily activity, not requiring either long journeys to fishing grounds and never

overnight or multiple days at sea. Traveling to one's crab pots usuaHy takes under an hour and

for soine fishers only a few moments, although this varies through the season as crabbers move

their pots from territory to territory, following crab migrations or for other reasons discussed

below. Despite brief journeys to crab pots, the pace of travel is swiA and crabbers begin getting

wet within minutes after leaving their docking locations, their faces misted from the spray of the

vessel's passage through the water and gradually exposed to more and more water as the day

wears on and the hauling and dumping of traps adds to the accumulating pools in the bottom of
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the vessel. Those of us who made trips with crabbers observed that they were exposed to water

at some level throughout the entire trip, beginning with wet faces and necks and usually ending

the day with wet arms and legs as well.

Oiice a crabber reaches his line of pots, the actual work is repetitive and straightforward.

Pulling up to one ol the floats, the experienced crabber reaches underneath with a hook attached

to a long pole, pulls the line out of the water, grabs the line and lifts the trap up and into the

vessel, opening its top and letting the crabs scatter into the vessel, then baits it and returns it to

the water The entire process usually takes under a minute, yet it may be repeated between 300

and 350 times a day, every day, from around five in the morning until two in the afternoon, for six

days a week Between clusters of pots, crabbers sort and cull their crabs. Because the number of

traps a crabbed' pulls per day determines the amount of time he spends on the water, we use this

variable  pots pulled per day! as a proxy for exposure in one of the comparative analytical

sections be lofti.

Crabbers in our study reported setting an average of 381,11 pots  s.d. = 205.92; mode =

400! and, in good weather, checking an average of 330 per day  s.d. = 146.60; mode = 400!,

suggestin that most crabbers in our study set no more traps than they are able to check daily,

This is in line with other recent studies of crabbing in these areas, as can be seen in the additional

data presented in Table 03, based on Johnson and Orbach �996!, 1n the two regions, the mean

number of pots in the water varied significantly, yet the mean number of pots fished per day in

good weather did not vary across the two groups.
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The phenomenon known as "dead water" is widely known among crabbers in our sample,

with 85.3% of the Pamhco crabbers reporting having been affected by it and 86.8% of the

Albemarle crabbers. The phenomenon specifically known as Pfiesieria, however, was far less

well known across the estuary. Only 28.9% of the Albemarle crabbers had heard of it, while

nearly half �8%! of the Parnlico crabbers and 32% of the Community Controls had heard of it.

In addition, 62.7% of the Pamlico Crabbers had witnessed a fish kill and 65.8% of the Albemarle

crabbers. Neither knowledge of Pfiesteria nor experience with a fish kill resulted in crabbers'

reporting higher levels of illness, however, as we wiH present in more detail below.

III. b. 3. Additional Occu ational Tasks

Fishing involves a wide variety of tasks in addition to the actual business of fishing, most

of which are related to the construction and maintenance of vessels and gear. Many, if not most,

fishers in North Carolina have work spaces or workshops set up in or near their homes that

resemble the autoinobile mechanic's garages in smell and appearance. The similarity is not mere

coincidence, of course. Boat and automobile engines, sometimes identical, require the same or

similar solvents, oils, lubricants, and tools for their maintenance and operation. Commonly, fishers

breathe the fumes of gasoline, paint, and various lubricants on a daily basis. In addition, most

fishermen construct at least some of their own gear, particularly building traps and weaving nets,

and some fishermen construct their own vessels. Table 05 presents some of these data:

Table 05: Percent of Pamlico aiid Albemarle Crabbers who Build Their Own Boats aiid Maintain their

own Engines

Variable Pamlico crabbers Albcinarlc crabbcrs


