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Abstract
Demography is important in science to determine the relationships between specific characteristics, such as, age-structure and sex ratio. Major catastrophes in America, like the Civil War, effected the demography in Farmville, Virginia. War and disease continue to prosper, even in our developed world today. For this experiment, we wanted to see the changes in demography in Farmville, Va. Data was collected and analyzed in a nearby cemetery, Westview Cemetery, to see the relationships between three separate time periods and the age of death associated. Survivorship curves were created to evaluate different historical trends over the years. We assumed that there would be a correlation in the time period and number of deaths per sex. For example, we predicted that there would be more male deaths in the time period 1901-1950, due to the number of wars and catastrophes in America. We found that there was significant evidence to back our assumptions that the certain time period could act as a factor in the life-span of humans; the survivorship curve shifted from Type I to Type II showing that life span improved in Farmville, VA. 

Introduction
	Along with other species, the survivorship and fecundity of humans is changed from the surrounding environment and the age of the individual (Henkanathegedara, 2017). With this, the human population is affected by the different time periods an individual goes through throughout his life (Henkanathegedara, 2017).  In this study, survivorship curves are formed to demonstrate historical trends in age over chosen time periods (Henkanathegedara, 2017). Life tables were also formed to observe the number of individuals that were present in a particular age class (Henkanathegedara, 2017). More specifically, a static life table was chosen to calculate the mortality and survival of the data collected (Henkanathegedara, 2017). 
	A study done by Meindl, concentrated on the importance of understanding and determining demography to further analyze evolutionary changes in human demography (Meindl, 1983). Cadaver records were used to find the skeletal age-at-death; they mentioned the possible change in data due to culture contact (Meindl, 1983). Meindl discovered important factors in the skeletal age-at-death of the data, but stated that more variables must be in play to give accuracy in the experiment (Meindl, 1983). In Bossou, Guinea, Bossou chimpanzees were observed as a long-term study to see the difference in survival rate among the species (Sugiyama, 2004). The population was stable until a human-driven disaster for the species, deforestation, occurred. We then can correlate what happens to the human population with human-driven disasters and even natural disasters (wars, diseases). To relate, a Richmond, VA online article documented an epidemic in Camp Lee that caused many deaths due to an influenza outburst (Influenza Encyclopedia). The loss of hundreds of lives between 1918 and 1919 put a strain on the Richmond area, along with the other areas the disease migrated to (Influenza Encyclopedia). Public records stated that influenza was an epidemic in certain parts of Virginia, including Farmville (Public Health Rep, 1918).
Another long-term study was done in Madagascar, where different types of monkeys (baboons, gorillas, etc.) were monitored to see the relationship of demography in primates (Bronikowski, et al. 2016). The data collected allowed scientists to form a life-table, which determined the age-specific survival for both male and female individuals (Bronikowski, et al. 2016). The study branched to connect with other long-term studies of primates to see the importance and relationship to human demography; long-term studies allow scientists to follow an individual from conception to death, seeing all parts of their survival (Bronikowski, et al. 2016). 
We did a study in Farmville, VA at Westview Cemetery observing human demography between three time periods: Pre-1901, 1901-1950, and Post-1950. Data was collected at Westview Cemetery to decipher whether or not certain time periods affected the demography of the area. Life tables, bar graphs, survivorship curves, and two sample t-tests were formed in order to see if there were differences or correlations between the male and female population. The male population should have a lower life-expectancy, due to the participation in war; meaning that the soldiers would be more likely introduced and around different deadly diseases in the three time periods.

Methods
Data Collection
Students were paired with a partner to walk through the Westview Cemetery and record the gender, birth year, and death year of the resting graves on September 14th, 2017. Each pair (two students) recorded data throughout the cemetery by recording fifty female graves and fifty male graves (one-hundred total per pair).  If a headstone was not legible or was not able to determine the sex, the headstone was merely skipped. Some headstones with just a birth year or death year were typically babies; if this was found, one mark would go on the female data side  and one mark would go on the male data side. 



Data Analysis
All recorded data was taken off the data sheet and was added to an excel file. The number of total data points after combining was over 400. This information was then analyzed using the R software and our test statistics (t) and our p-values were computed. To run the t-test we first found the Standard deviation (SD), average age, sample size (N), and standard error (SE) summary statistics for all six groups (Henkanathegedara, 2017).  We used a two-sample t-test to analyze the data of average age at death (response variable) between the various time periods (the predictor variable) (Table 1). All of the data in the excel file was averaged out and made into two separate bar charts based on gender (Figure 1, Figure 2). Also created in excel, was a survivorship curve showing the age class at death (in years) and the mean number of individuals alive (per 1000) (Figure 3). 

Results
Average Age at Death
 In Figure 1, there was an increase in the average age of males from Pre-1901 to Post-1950. The standard errors were similar in the Pre-1901 and 1901-1950, but was smaller in the Post-1950 area (Figure 1). The bar chart for the female data, was similar in the average age and standard error (Figure 2). Average ages at death for both males and females in each time period was calculated. The male average age at death in Pre-1901 was around 42, in 1901-1950 roughly 57, and in Post-1950 it was close to 68. The female average age at death in Pre 1901 was around 38, 1901-1950 near 57, and in Post-1950 it was about 73.  The female average ages at death over the three time periods did average out to be slightly higher than that of males (Figure 1). The only comparison that showed that there was not a significant difference was in the 1901-1950 Males vs. 1901-1950 Females section (the p-value was greater than .05). There was significant difference in the number of deaths per gender and age between all five other comparisons listed in the table (Table 1). 
[bookmark: _GoBack]
Survivorship
Survivorship curves were created in excel to show to age class at death (in years) and the mean number of individuals alive (per 1000) (Figure 3). A Type I survivorship curve is found in the Females Post-1950 and Males Post-1950. A Type II survivorship curve was shown Females 1901-1950, Males 1901-1950, Males Pre-1901, and Females Pre-1901. With this information, we can assume that the survivorship curves are similar for both males and females age at death. 
	







Figure 1. A bar chart showing the correlation between the average age of males and the time period in years.








Figure 2. A bar chart showing the correlation between the average age of females and the time period in years.


Table 1. The table provides the different time periods that were analyzed using a two-sample t-test along with the statistics that came from running that test. Each statistic was used to determine whether or not there are a significant difference in age (male or female) between the two chosen time periods.

	Comparisons Based on Time Period
	t-test statistic
	p-value
	Significant?

	Pre-1901 Males vs. Pre-1901 Females
	0.89579
	0.03727
	Yes

	1901-1950 Males vs. 1901-1950 Females
	-0.40809
	0.6843
	No

	Post-1950 Males vs. Post-1950 Females
	-4.2733
	2.24E-05
	Yes

	Pre-1901 Males vs. Post-1950 Males
	-7.257
	1.50E-10
	Yes

	Pre-1901 Females vs. Post-1950 Females
	-9.4818
	1.83E-12
	Yes




Figure 3. A survivorship curve aimed to classify each age class at death (in years) dependent on the mean number of individuals alive per 1000. 

Discussion 
The results supported the original hypothesis that there would be significant differences between the various time periods based on gender. There was no supporting evidence that the male age at death would be lower than the female age at death. The isolation of male veteran graves would have allowed this study to pinpoint the change in the human demography in the area studied. This discovered knowledge could tie in with the idea that the wars in certain time periods caused a change in the human demography in Farmville, VA.  The study could also have been more efficient if each grave in the cemetery was accounted for and to have the assurance of the unmarked graves. 
There was a Type II survivorship curve at the time periods Females 1901-1950, Males 1901-1950, and Males Pre-1901 Females Pre-1901. These curves can relate to the different epidemics of diseases during those times (influenza, small pox, etc) (Public Health Rep, 1918). We found that as life-span increases, there was a shift in the survivorship curve (Type II to Type I). The human populations patterns over time in Farmville, VA bettered and possibly even bettered in other cemeteries across the United States. In the study done by Bronikowski on different primates, the survivorship curves were in similar patterns as the ones found in this study (Bronikowski, 2016). This supports that males and females can have similar age-at-death over a certain time period. Under a Type I survivorship curve, it was expected to see that the environment was in a stable condition; this means that there were not any disasters or diseases to put a strain on human life-span expectancy. 
The importance of this study was to find the relevance and correlation between the three time periods and the age-structure based on sex. These results can help the Farmville historians understand what could have possible happened over the past decades and how to relate them to today’s world. We would like our study to lead more scientists to study human demography and look into the different cultures of humans. Human demography is important to understand and study to better comprehend the world we live in. Counting graves in the small town of Farmville, VA is a start to further understanding human demography in the entire world.
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