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Abstract 

This study will test the correspondence of relatedness with mortality risk 
in the founding population of Jamestown Colony. Previous research on 
other early colonies suggests that individuals with a higher level of 
relatedness will have a lower mortality risk. Studies conducted on the 
Plymouth Colony indicate that founding settlers had a better survival rate 
for related individuals. The study will also look at possible correlations of 
mortality risk with age and social status of the founding population as well 
as fertility levels of the survivors. Finally, the study will compare the 
Jamestown Colony with the Plymouth Colony to see if the 
correspondence of relatedness to mortality risk is a common factor in 
general among founding populations or only a factor in certain founding 
populations. This study will examine the hypothesis that individuals in the 
Jamestown Colony that have a higher level of relatedness will have a lower 
level of mortality as the Plymouth Colony. The study will also examine if 
the mortality risk is correlated with an individualõs age or social status. A 
secondary hypothesis to be tested is to determine if, among the survivors, 
those individuals with relatives would have higher fertility than those 
individuals that had no relatives. 
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BACKGROUND  

Founding populations are not ordinarily formed from random unrelated 
individuals, but are at least partly related.1 Founding populations are a 
direct result of the process of migration. A migration/expanding founding 
population usually travels a great distance and settles in a new area that is 
unknown to the individuals settling the population. They also typically 
have new individuals constantly migrating to the population over time. 
Since founding populations are much smaller than parent populations, 
changes in the dynamics of the population can be more readily seen and 
studied. Understanding these changes in founding populations can help 
demographers and geneticists begin to understand the processes and 
changes that may have occurred in past human populations.2 

A founding event is often riddled with hardship and difficulty, and it is 
not an easy task to establish a settlement in a new area. Often the 
founders are faced with an environment with which they are unfamiliar. 
The types of plant and animal foods available may be different in the new 
area. There may be a different growing season for the agriculture of the 
area. Starvation may be high because the population is not familiar with 
the new environment. Because of the hardship, mortality is high and not 
all the original founders of the settlement end up being the genetic 
founders of the population.  

The Plymouth Colony in New England is an example of a 
migration/expanding founding population. The Plymouth Colony was 
settled by men, women and children. There were several families in the 
first voyages that came to Plymouth.3 The purpose of the Plymouth 
colonization was for creating a new home where the settlers could 

                                                     

1 M. Megitt, "Growth and Declined in Agnatic Descent Groups Among the Mae Enga of 
the New Guinea Highlands," Ethnology 1, no. 2 (1962); N.A. Chagnon, "Genealogy, 
Solidarity, and Relatedness: Limits to Local Group Size and Patterns of Fissioning in an 
Expanding Population," Yearbook of Physical Anthropology 19(1975); J. McCullough and E. 
Barton, "Relatedness and Mortality Risk During a Crisis Year: Plymouth Colony, 1620-21," 
Ethology and Sociobiology (in press). 
2 S. Wright, "Statistical Genetics and Evolution," Bulletin of the American Math Society 
48(1942); Ernest Mayer, "Change of Genetic Environment and Evolution," in Evolution as 
a Process., ed. Julian.  Huxley, A.C.  Hardy, and E. B. Ford (London: Allen and Unwin, 
1954). 
3 McCullough and Barton, "Relatedness and Mortality Risk During a Crisis Year: Plymouth 
Colony, 1620-21." 
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practice their religion free from the oppressive constraints of the Church 
of England. The Plymouth colonists experienced difficult circumstances 
during their founding. There was high mortality due to extreme cold 
climatic conditions during the first winter. There was little food, and the 
cold climatic conditions worsened the situation.4 In Plymouth, 53 of the 
first 103 original settlers died during the first winter. Because the 
Plymouth Colony was founded by many families, the level of relatedness 
in the Colony was high. Relatedness has been shown to be important 
during times of stress, like the harsh conditions experienced in Plymouth 
in the first winter.  

The founding population in this study is the Jamestown Colony that was 
founded in 1607. Jamestown was different in several ways from the 
Plymouth Colony. First, the original purposes for the founding of 
Jamestown were different from those of Plymouth. Primarily, settlement 
of the Jamestown Colony was for economic exploitation; the colonists 
were sent to Jamestown in an effort to find various raw materials that 
could be exported back to England. The stockholders of the Virginia 
Company of London, who financed the expedition were expecting the 
colonists to find marketable raw materials, such as silver or gold, which 
could be sent back to England. They also hoped the colonists would find 
natural resources that England lacked to send back as well. The 
Jamestown Colony was mostly an economic venture. 

A secondary purpose was for military protection from the Spanish, who 
threatened colonization from the south in Florida. The Spanish had been 
in the Western Hemisphere since 1492 and as far north as Florida since 
1513. The reasons for the founding of the colony were focused on the 
individuals who were economically useful to colony purposes more than 
groups or families. In contrast the primary purposes for the founding of 
Plymouth center around the building of a new home as a community. 

As the Colony was founded for the purposes of discovering and collecting 

raw materials and military defense, fulfilling of these purposes logically 

required young, single men and not the settling of families. Thus, the 

relatedness of the population would be expected to be low. Jamestown 

was originally composed of an entirely male population which gave it a 

                                                     

4 Ibid. 
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highly biased sex ratio. The social composition of the Colony was 

composed of three classes. The upper class consisted of councilmen and 

professionals such as doctors. These men were wealthy and were able to 

finance their voyage on their own. The men from the middle class were 

usually tradesmen with special skills needed to establish the Colony, 

including bricklayers, jewelers and merchants. The lower class consisted of 

men who were the laborers. They were expected to do most of the hard 

work of building the fort and maintaining it upon arrival. The last two 

classes relied on the Virginia Company to finance their passage. 

Therefore, the sex ratio and social composition of Jamestown is different 

from that of other founding populations. 

Jamestown was established in Virginia on the eastern edge of North 

America. The climate of the Virginia area was different from that of 

Plymouth in New England. Jamestown was settled in a very marshy, 

mosquito-infested environment. There was very little drinkable water. The 

colonists were stricken with diseases from the outset. The challenges that 

the colonists faced in Jamestown and caused much of the mortality were 

intestinal disease and starvation. Early on, the colonists drank from 

shallow wells at the fort and directly from the James River. The water was 

not clean, and the diseases were most likely dysentery and typhoid fever, 

which took the greatest toll on the colonists. In addition, the Chesapeake 

area was in a time of drought. Food supplies ran low early on, and the 

colony was dependent on re-supply from ships from England. However, 

the supply ships were delayed by weather. The Colony went through the 

òStarving Time,ó during the winter of 1609-1610. There was a severe 

drought during 1609 that caused crop failure and a poor harvest. Food 

supplies were considerably low. The colonists also relied on obtaining 

supplies from the Powhatan people. John Smith developed a good 

relationship with the Powhatans. However, he returned to England in 

1609 due to a gunpowder accident. With John Smith gone, Chief 

Powhatan stopped trading with the settlement, further reducing scarce 

food supplies. At the end of the Starving Time, only 69 people had survived 

out of a total of 214 original settlers. 
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Physical threat from the Powhatan people also existed. Relations between 

the colonists and the native population were in continual flux. Each side 

had their own agendas that were diametrically opposed to each other. At 

times the colonists were able to trade with the Powhatans and other local 

tribes. However, relations were always filled with tension. The colonists 

saw themselves as superior to the native tribes and felt that they owned 

the rights to the land they claimed. The Powhatans and other local tribes 

wanted to defend the land that they had occupied for centuries. The 

colonists led the native populations to believe that they were only coming 

temporarily, but their actions such as fort construction proved differently. 

The Powhatan people did attack the fort on a number of occasions in an 

attempt to defend their land. Several colonists were killed in these attacks 

and during military expeditions to the Powhatan villages.5 

While the Plymouth Colony was made up of many families with men, 
women and children, in contrast, the original Jamestown colonists were all 
male. At the outset we would expect the level of relatedness should be 
lower for the Jamestown Colony as compared to the Plymouth Colony 
because the makeup of the populations was very different and because of 
the purpose of the founding of each colony was different. McCullough 
and Bartonõs study of relatedness and mortality in the Plymouth Colony 
showed a higher relatedness in survivors for the total sample and for most 
subsamples. The results suggest that those with relatives in the Colony 
played a role in the survival of individuals in the Colony. McCullough and 
Barton found that the mortality risk for related individuals is lower than 
for unrelated individuals in the Plymouth Colony of 1620.6 This study 
may further explain the importance of relatedness on the survival of 
individuals in founding populations in times of crisis. As the mortality rate 
was sufficiently high during the first three years of migration to the 
Jamestown Colony to allow statistical analysis, a comparison of the 
mortality rates with relatedness of individuals may show that survivorship 
is dependent on the level of relatedness of individuals. I hypothesize that 
the study will show that individuals with a higher level of relatedness will 
have a lower mortality risk. Moreover, the study will look at the 

                                                     

5 Helen Rountree and Randolph III  Turner, Before and After Jamestown: Virginiaõs Powhatans 
and their Predecessors  (Gainesville: University Press of Florida, 2002). 
6 McCullough and Barton, "Relatedness and Mortality Risk During a Crisis Year: Plymouth 
Colony, 1620-21." 
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individuals that did survive, both with relatives and those without 
relatives, and see if their survival had any effect on their fertility. I theorize 
that the individuals with relatives that survived would have higher fertility 
than those individuals with no relatives that survived. The benefit of 
having relatives to survival would carry over and also be a benefit to 
fertility and also a benefit to the survival and fertility of the next 
generation. As a consequence, their children and grandchildren may have 
higher rates of survival and fertility. This study will first measure the 
relatedness of the founding population of the Colony. More importantly 
the study will investigate whether there is a correlation between 
relatedness and mortality risk for the population. 

MATERIALS AND METHODS  

Sample 

The sample consists of the individuals who founded the Jamestown 
Colony from the first three voyages that colonized the Colony between 
1607 and 1610. The Preservation Virginia Society has compiled the ship 
manifests for these first voyages from John Smithõs writings.7 The records 
indicate that there were 214 individuals that came and settled in the 
Jamestown Fort on these first three voyages. The first voyage, known as 
the Original Settlers, sailed with 104 individuals, of which 86 stayed in 
Jamestown. The second sailing was known as, "The First Supply." There 
were seventy-three individuals who settled at Jamestown from the First 
Supply. The third sailing was known as, "The Second Supply" and 82 
individuals settled at Jamestown from this third sailing. The only 
individuals included in the sample were those who stayed and settled at 
the fort. The sailors who worked on the ships and returned when the 
ships left port were excluded from the sample. The sample was further 
reduced based on availability of biographical information. Individuals 
were only included in the final sample if it could be determined that they 
either were known to be alive or dead by the end of the Starving Time or 
1609-1610. Biographical information could be confirmed on only 84 of 
the 214 individuals. Genealogical information was gathered from family 
histories, from historical records at the Family History Library in Salt Lake 
City, UT and Jamestown Biographies from the Virginia Preservation 

                                                     

7 Philip Barbour, The Complete Works of Captain John Smith  (Chapel Hill: University of 
North Carolina Press, 1986). 
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Society. Comparisons were made of the differences in relatedness values 
between survivors and the non-survivors. The association of relatedness 
and mortality was tested. Relatedness values were calculated for each 
individual in the final sample. The samples were further divided by social 
class. Social class was based on the occupation of the individual. Three 
categories of occupation were utilized. The upper class was assigned to 
those individuals who were recorded as being gentlemen, councilmen, 
doctors or ministers. These individuals were usually from wealthier 
families and were able to pay their own way. The middle class was 
assigned to individuals who were tradesman or skilled workers such as 
bricklayers, jewelers, merchants, etc. The lower class was assigned to 
individuals who were recorded as laborers on the ship manifests. 

Techniques 

Relatedness of the individuals of the founding population was calculated 
for the individuals included in the final sample. A coefficient of Genetic 
Relatedness (F) will be calculated for each pair of individuals.8 Individual 
F values were determined from the genealogical records for the 
Jamestown Colony on file at the Family History Library in Salt Lake City 
and from the records of the Preservation Society. The records for every 
individual were reviewed to determine their mortality experience: when 
and how they died. A multiple regression analysis developed by La Buda 
and DeFries was used to determine the best predictor of survivorship of 
the individuals.9 The dependent variable for the Multiple Regression 
Analysis was whether or not an individual died by the end of the òStarving 
Time.ó A number value of either ò1ó or ò2ó was assigned to every 
individual. A ò1ó indicated that the individual died by the end of the 
òStarving Timeó and ò2ó indicated that the individual lived past the 
òStarving Time.ó The independent variables were whether or not the 
individual had a relative, which was given a ò1ó or ò2ó like the death 
variable, occupation, age at death and time in the colony. The òtime in 
colonyó variable was the time in months from arrival to Jamestown until 
the time the individual left, either by death or immigration. A 
Discriminant Function Analysis developed by Fisher was also run to 
analyze the data. The Discriminant Function Analysis was used for 

                                                     

8 Chagnon, "Genealogy, Solidarity, and Relatedness: Limits to Local Group Size and 
Patterns of Fissioning in an Expanding Population." 
9 M.C. LaBuda and J.C. DeFries, "Genetic Etiology of Reading Disability: Evidence from a 
Twin Study," Perspectives on Dyslexia 1(1990). 
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variables that are categorical, which the variables for the dataset are and 
may give a more robust statistical significance.10 Finally, a Cox Regression 
Analysis developed by Cox was run on the dataset. A Cox Regression is a 
proportional hazard model that looks at the relationship between the time 
that passes to an event, in this case survival, and the covariates.11 

The genealogical records were examined for the children of the final 
sample to assess the eventual evolutionary success. The number of 
offspring of the survivors was examined to determine their eventual 
fertility and evolutionary success. Another Multiple Regression Analysis 
was performed using the fertility R-value as the dependent variable with 
the relative variable, occupation and death variables as the independent 
variables. 

Results 

The basic statistics of the sample were expressed in table format. The 

table includes the year of birth and death, the age at death and age at 

arrival to Jamestown, social status based on occupation, gender, relatives 

in the Colony and r-value for relatives in the colony and r-value for 

survivorship (Table 1).  

The first analysis of the dataset tested for a difference between the 

survivors and non-survivors as to whether or not they had relatives. Table 

2 compares the survivors with non-survivors and if they had relatives in 

the Colony or not. Of the total 84 individuals in the sample, 41 lived, and 

43 died (Table 2).  

There were fifteen individuals in the sample who had relatives in the 

Colony. Most of the relationships were of brothers. There was one father-  

                                                     

10 Ronald Fisher, "The Use of Multiple Measurements in Taxonomic Problems," Annals of 
Eugenics (1936). 
11 D. R. Cox, "Regression Models and Life-tables," Journal of the Royal Statistical Society 
34(1972). 
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son pair. There was also one brother-sister pair. Finally, there was a set of 

first cousins and a set of second cousins. Of these 15 individuals who had 

relatives, 11 lived, which is 73% of the total who had relatives. Of the 69 

individuals who had no relatives in the colony, 30 lived, which was only 

43% of those with no relative. A Difference of Proportion test was 

performed on the dataset. The results of the test show that having a 

relative was significant to survivorship (Table 2). 

A Multiple Regression Analysis was run on the dataset to determine if this 

indication was statistically significant in relation to other variables. The 

dependent variable was Died (this was a variable of whether or not the 

individual died or lived during the òStarving Timeó). The independent 

variables were Relative (having a relative or not), Occupation, Age at 

Death and Time in Colony. The results of the multiple regression analysis 

showed that the independent variables accounted for 76% of the variance 

and that having a relative was significant at the 0.05 level, while the others 

were not significant at the 0.05 level. The results of the multiple regression 

analysis are in Table 3. 

Table 2 
Relatives / No Relatives of Colonists
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Table 3 

Multiple Regression Analysis 1 

 

 

A Discriminant Function Analysis was then run to verify the significance. 
In the Discriminant Function Analysis, the Relative variable again 
accounted for most of the variance. The results of the Discriminant 
Function Analysis are in Table 4. 
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Table 4 
Discriminant Function Analysis 

 

 

Finally, a Cox Regression was performed on the dataset. The time in the 
Colony in months was the time variable in the Cox Regression. The time 
in the colony was calculated based on the date of arrival in the Colony 
until the colonists left the Colony by either death or migration. òDiedó 
was the status variable and òRelativeó and òOccupationó were the 
covariates. The results of the Cox Regression are in Table 5. 
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Table 5 
Cox Regression 

Omnibus Tests of Model 
Coefficients 

-2 Log Likelihood 

356.075 

 

 

The Relative covariate was a significant factor in the model, but only at 
the level of .079 instead of a 0.05 level. Though not significant at the 0.05 
level, again having a relative was an important factor on the survival of the 
colonists. All three analyses run support the hypothesis that having a 
relative in the Colony improved the chance of survival, and it is was 
significant at the 0.05 level for both the Multiple Regression Analysis and 
Discriminant Function Analysis. The Cox Regression Hazard model was 
just above the 0.05 significance level. 

A second level of tests was run on the fertility of the sample, on whether 
or not relatedness of the individuals in the sample had an influence on 
fertility. The sample was first analyzed in table format to give an overall 
view of the sample. The results are shown in Table 6. 
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Table 6 
Fertility of Colonists 

Fertility  Children No Children 

Lived-Relative 4 7 

Lived-No Relative 11 19 

Died-Relative 1 3 

Died-No Relative 5 34 

Individuals in the colony who had offspring or not 
corresponding to if they had a relative or not. 

The table seems to indicate that having a relative did not necessarily give 
an advantage in fertility. In fact, the opposite almost seems true. Of the 
individuals with relatives, only four individuals who lived and one who 
died had any children at all. However, almost 75% of the total of 
individuals who had children were those who had no relative at all. A 
Multiple Regression Analysis was run with the fertility R-value as the 
dependent variable and Relative, Occupation and Died as the independent 
variables. The results showed that there was a negative correlation 
between fertility and Relative, as indicated in Table 6 and that it was 
significant at the 0.05 level. The results of the Multiple Regression 
Analysis are expressed in Table 7. 

DISCUSSION AND CONCLUSION  

The original colonists to the Jamestown Colony were men from across 
several social classes from England. They came to Jamestown for various 
reasons, including their own economic improvement and adventure or a 
better life. The London Companyõs primary goal for funding the 
expedition was for economic exploitation of the òvirginó land. 
Secondarily, the Colony was to act as a military fort to stop the advance of 
the Spanish up the coast from Florida. These purposes were instrumental 
in developing the composition of the Colony. Young, male individuals 
were needed to carry out these purposes. The overall relatedness of the 
Colony was low because of the nature of the settlement purpose. Most of 
the individuals were young, single men, unrelated to each other. However, 
a small percentage of individuals were related. There were several sets of 
brothers and cousins as well as one father-son pair. Only 17% of the 
sample had relatives. Of this 17%, however, over 70% of them survived 
while only 43% of the individuals who did not have relatives survived.  



Utah Historical Review 

  

15 

 

Table 7 
Multiple Regression Analysis 2 

 


