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It is hoped that by focusing on infant health in the mid-19th century researchers
may achieve some understanding of the lifestyles of these early settlers. Studies of other
Southern Ontario communities, as well as the United States, from similar historical
backgrounds and covering the same time period, could aid in determining possible causes
of bias in data, as well as confirm observations from this study about infant health and the
general well-being of 19th century communities.

This study uses parish records from four Anglican churches, not only to question
the possible value of parish records for this type of analysis, but also to apply this method
in attempts to further explore the question of infant mortality in Southern Ontario in the
mid-nineteenth century.

The reliability of this type of analysis was studied through an examination of the
quality and the representativeness of parish records from St. James' Anglican Church in
Dundas, Ontario, St. John's Anglican Church in Stamford, Ontario, St. George's Anglican
Church in Drummondville, Ontario and All Saint's Anglican Church, in Niagara Falls,
Ontario for the period 1850-1889. The records for St. George's and St. John's are
incorporated in the All Saint's records as these two neighbouring church parishes, both of
which were administered by the same rector in the 1800's, were actually combined into
one church, All Saint's, in the mid-1800's. The results from these records will be
compared to previous studies of 19th century North American communities, including St.
Thomas' Anglican Church in Belleville, Ontario (Herring, Saunders and Katzenberg, n.d.;

Saunders, Herring and Boyce, 1995; Saunders, Herring, Sawchuk and Boyce, 1994;






studies from the mid-nineteenth century Southern Ontario and the United States, and

bresents final conclusions synthesizing the results of the analysis.
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The Communities

i. Dundas

After the American Revolution in 1776, Loyalists filled the land surrounding the
Niagara peninsula at a rate faster than it could be surveyed, and new lands were
increasingly necessary to open up to the rapidly migrating settlers (Dundas Historical
Society, 1965). Often families set out on their own, attempting to claim lands not yet
surveyed or granted by the crown, essentially acting as "squatters" until negotiations were
made with the government for the land. By 1787, one family had reached the then
unsurveyed lands of the Dundas Valley (Woodhouse, 1965). By 1789, 22 families had
made their residence in what is now Ancaster (Map 1), but it was not until 1793 that a
formal survey of the region was performed (Woodhouse, 1965). This allowed these
families to formally claim the lands upon which they had settled.

The first harvest in Dundas was performed by the Morden family in 1788,
considered to be the "hungry year" due to an unusually hot summer which destroyed many
crops (Woodhouse, 1965). As no industry existed in this region at this time, it was
necessary to process the grain harvest by crushing it against rocks. In 1791 a saw and
grist mill were built in neighbouring Ancaster, and in 1804 the first mills were built in the
Dundas Valley (Woodhouse, 1967).

Water played an important role in Dundas' history, as water power and water
transportation were important resources not only for Dundas, but for the surrounding

t'ownships as well (Woodhouse, 1965). Due to the easy access to water and water power,
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will explore how infant mortality rates in mid-19th century Southern Ontario might be

seen as a reflection of the hardships faced by settlers in the Niagara district.
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Chapter 3

Materials

This chapter discusses the types and sources of data used in this study. As well,
the parish records for All Saint's Church in Niagara Falls, and St. James' Church in
Dundas, are described and evaluated for consistency and quality. The final section of this
chapter discusses the attempt at family reconstitution for both the All Saint's and St.
James' Churches.

All of the information, for both of the parishes in this study, was personally
collected in 1996-1997 from parish records which had been microfilmed and stored in the
Anglican diocese records. The records of this diocese are located in the archives in Mills
Memorial Library at McMaster University in Hamilton, Ontario. These data were
collected and transcribed to an Excel data base. They were then transferred to several
Quattro Pro spreadsheet databases and separated by the type of vital statistic, ie., burial or
baptism record, as well as by parish. Research in the Mills Memorial Library was also
conducted on government census documents and historical accounts concerning the
histories of both Niagara Falls and early Dundas.

In association with this data entry and historical research, I made four consecutive
trips during the months of October and November, 1996, to Lundy's Lane Historical
Museum in Niagara Falls, Ontario. During the first visit to Lundy's Lane Museum I met
with Ms. Donna Campbell, a member of the Ontario Genealogical Society, who had

prepared full family reconstitutions for the All Saint's parish. These reconstitutions were
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Although the standard forms used for recording data were the same between the
churches, often the amount or type of data recorded varied with each clergyman. The
diligence of the data recording varied within each rector's term in office due to events such
as illness, absence from the community, and a possible lack of diligence by the parishioners
in reporting these events. All of these circumstances would result in differences in
recording accuracy between the various rectors.

In order to assess the credibility of any study using parish records as a source of
data, it is necessary to determine the quality of the parish records themselves. Thus, it is
necessary to determine if any under-registration has occurred as this could skew any rates
and means determined. Under-reporting could be caused by events such as: a haphazard
use of the parish for recording events (ie. some children in family baptized, others are not)
(Moffat, 1992), individuals moving from a community before events can be recorded, or a
constant failure to report them to the clergy.

Other common causes of under-registration have been noted, amongst which are:
competing denominations causing a divide in the parish itself (Drake, 1974), an inability to
reach the parish to register events due to transportation or climatic problems, the infants'
death prior to baptism (Wrigley, 1977), the migration of families between vital events, the
use of different parishes for registering events (Levine, 1976), a disruption in recording
due to changes in the presiding clergymen and, as mentioned previously, a lack of

diligence in the individual responsible for recording events (Drake, 1974).










































Table 4.
Recorded Vital Information for All Saints Anglican Church

1850-1889
All Saint's
Event Marriage | Baptism Burial
Name Both Yes Yes
Ages No No Yes
Marital Status Yes N/A N/A
Place of Residence Yes Yes Yes
Place of Marriage Yes N/A N/A
Place of Birth No Yes N/A
Date of Birth No Yes N/A
Date of Baptism No Yes N/A
Date of Marriage Yes N/A N/A
Date of Burial N/A N/A Yes
Name of Parents No Yes N/A
Witness/Sponsor Yes Yes N/A
Occupation No Parents N/A
Cause of Death N/A N/A After 1873
Minister Yes Yes Yes
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Family Reconstitution

Family reconstitution is a process whereby individual's surnames are used to
identify family units. Individuals are then linked in relation to one another, as well as to
certain periods of time, through baptismal, marriage and burial records. This is done in
order to reconstruct the family and the history of the individual family unit. Once the
individual families have been separated, they are then grouped into marriage cohorts,
consisting of the unions formed during the period of study (Wrigley, 1966).

One of the main drawbacks with this method, as compared with the aggregate data
collection techniques, is that much of the data is discarded as it is often difficult to link
individuals' vital events to specific families. Any information not linked to larger family
units must be discarded and not used in the analysis. Another confounding factor with this
type of analysis is that it is hard to link individuals to families due to high migration rates,
as well as high levels of under-registration. As well, changes occurring over a short time
period cannot be observed, instead, extended time periods are needed in order to
reconstitute even a small percentage of the families (Wrigley, 1966).

Although this method has many drawbacks, it can also be a useful tool in
ﬁnderstanding events in a community, as well as the effects these events may have had on
specific families. When using family reconstitution methodology, the family becomes the
population at risk, instead of inaccurate estimates of population size in pre-census
accounts. This gives fluidity to the history of the area as members of the reconstituted

families are known to have remained in the community as the family is traced over an
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baptized in other parishes over-estimates the IMR, it is assumed that movement in both
directions was equal and cancel each other out (Moffat, 1992). Thus, the numbers of
baptisms and burials within the communities studied will be assumed to be a true
representation of the events occurring within the communities.

Another potential cause of underestimation of birth rates is the exclusion of the
deaths of infants who died before they were baptized. It is possible to test whether this is
a serious concern by measuring the delay which occurs between the date of birth and the
date of baptism (Wrigley, 1977). The mean number of days between the date of birth and
baptism was determined for four different cohorts from 1850 to 1889. As the mean delay
in days between births and baptisms was found to differ significantly when outliers (any
delay in baptism longer than 400 days) were included in the sample (for All Saint's
X*=18.05, d.f=3, p=0.0042 and for St. James' X’=43.83, d.f.=3, p=0.00), outliers were

removed in order to prevent any of the means from being skewed upwards.















Table 9

Lapse in Days Between Births and Baptisms

52

n of days n of baptisms |percent of total | n of baptisms | percent of total
All Saint's baptisms St. James' baptisms
<=365(1yr) 581 63.4% 1029 61.8%
>365, <= 730 (2 yrs) 81 8.8% 184 11.0%
>730, <= 1825 (5yrs) 99 10.8% 195 11.7%
{>1825 (5+ yrs) 156 17.0% 258 15.5%
n >365 336 36.6% 637 38.0%

It is possible to assess this type of under-registration by linking the infant's baptism
and burial records (Wrigley, 1977). For the study period at All Saint's, 100 infant burials
were recorded, and of these 56 had corresponding baptism records, representing 56 % of
the sample. St. James had 85 infant burials recorded, of which 65 had corresponding
baptism records, representing 76 % of the sample. Table 10 shows the proportion of

unlinked burials, for both churches, in each decade of the study.

Table 10

Unlinked Infant Burials for All Saint's and St. James' Anglican Churches: 1850-89

Decade N of infant |n of unlinked| % of total
deaths burials burials
All Saint's 1850-1869 52 18 35%
1870-1889 48 26 54%
St. James 1850-1869 38 11 29%
1870-1889 48 9 19%
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Although the differences between linked and unlinked burials was not found to be
significant for the St. James' Church's data, it approached significance for the All Saint's
Church. The differences between linked and unlinked burials most likely result from the
long delay between births and baptisms occurring during the study period. As well, the
high rates of migration in Southern Ontario for this time, leading to families moving after
the birth of their infant, but before its baptism, could also be responsible for the problems

in linking data.



Chapter 5

Results

This chapter presents the results of aggregate quantification of infant mortality at
both the All Saint's Church and the St. James' Church for the study period, 1850 to 1889.
Results are presented for estimates of the infant mortality rates (IMR) for both of the
parishes studied. As well, the causes and seasons of death for infants and adults are
examined in order to determine whether there were any patterns of mortality occurring
within the communities studied.
Infant Mortality Rates

As the baptisms in both communities are likely under-recorded, as previously
discussed in Chapter 3, 44 "dummy births" were added to the All Saint's baptismal record
total, creating a total number of 877 baptisms for the time period studied. As well, 20
"dummy" births were added to the St, James' baptisms, creating a total of 1557 baptisms
for the time period under study. The number of baptisms used for both parishes is based
only on the recorded baptisms of those born between 1850 and 1889.

The IMR's for both churches were derived from the corrected number of births and
then compared to the IMR's prior to this adjustment. The comparison of the two IMR's is

summarized in Table 12.
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first month are exogenous. It is then possible to calculate the endogenous mortality by
extrapolating the line to intercept the y axis. By finding the difference between the
estimated endogenous infant mortality and the total infant mortality in the first month, it is

possible to calculate the exogenous mortality, as is demonstrated in section ab on the

graph in Figure 3.
Figure 3
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(Knodel and Kintner, 1977)

The formation of a straight line will only occur with the biometric method when

exogenous infant mortality is equal to the total mortality after one month, line be in
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and was thus a breast-feeding population. If the ratio is less than one, the greatest portion
of the mortality was occurring in the first six months of infancy and thus the population is
considered to be non- breast-feeding (Knodel and Kintner, 1977). The impact that modes
of feeding have on the biometric analysis is related to the advantages of breast-feeding
over bottle-feeding and other forms of artificial feeding, such as spoon feeding. The
advantages qf particular modes of feeding are reflections of the infant's environment,
sanitary conditions and access to medical care.

Application of the biometric model to the infant burial records for the Stamford
and Dundas parishes are shown in Table 14, and plotted in Figure 4 for both the All Saint's

and St. James Churches.



Table 14

Age-Specific Infant Deaths According to the Biometric Method.
All Saint's and St. James' Anglican Churches: 1850-1889

[log(d+1)]’ | nofinfant | cumulative | nofinfant | cumulative
deaths at IMR/1000 | deaths at IMR/1000
All Saint's St. James'

0 13.9 2.0
313 28 31.9 16 10.3
576 6 38.8 12 17.9
757 12 52.5 4 20.6
908 8 61.6 5 23.8

1,039 66.1 11 30.8
1,154 10 77.5 7 35.3
1,259 10 88.9 7 39.8
1,355 6 95.8 3 41.7
1,443 3 99.2 6 45.6
1,528 2 101.5 4 48.2
1,607 10 112.9 4 50.7
1,685 1 114.0 6 54.6
total 100 85

66
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epidemic, instead we are presented with deaths from cholera infantum which occurred
uniformly from 1873 until the end of the study period (Figure 6). This would suggest that
these deaths represent a more common occurrence than an epidemic, and most likely can
be attributed to other gastro-intestinal upsets and digestive problems.

The infant deaths at St. James' Parish were the result of many of the same factors.
During the period under study, of the deaths with known causes, 33% of the deaths were
due to airborne infectious diseases, 19% were a result of food and waterborne illness, 24%
were the result of congenital problems, and 24% were the result of non-specific factors
(Figure 7). Unlike the All Saint's parish, there was no mention of cholera infantum as a

cause of death for any of the infants or adults.
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When breaking the seasons into months (Figure 9) we see that the infant mortality
peaks in August, dropping slightly in September, while adult mortality peaks in October
and January. As grouping data into three month seasons averages the information for the
time period considered, this may hide any significant peaks and troughs which may occur
m the monthly data. Separating the data into months demonstrates that the season of

death is an accurate reflection of the community and not an artefact of grouping the data

into four groups.

Table 17

Season of Adult and Infant Mortality: All Saint's Church, 1850-89.

season | adult mortality | % of total | infant mortality| % of total
mortality mortality
winter 149 25.1 14 24
spring 117 19.7 19 3.2
summer 97 16.3 38 6.4
fall 131 22.1 29 4.9
totals 494 83.2 100 16.9
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Conclusion

When analyzing the data for both the All Saint's and the St. James' Churches it
l;ecomes apparent that the All Saint's parish is more reflective of expected values than is
the St. James' data. The All Saint's IMR, which is between 114 and 120/1000, although
slightly less than expected values for the mid-nineteenth century Southern Ontario, is
closer to representing what is occuring in the Stamford and Drummondville populations
than the St. James' IMR is of reflecting events in the Dundas sample. The ratio of males
to females for the All Saint's sample is 105.7, similar to the 105 which is reported as the
average sex ratio for human births (Cavalli-Sforza, 1971). This ratio of males to females
is also similar to other ratios reported in other mid-to-late century studies (Boatler,
1983:13). This would again suggest that the All Saint's sample is reflective of actual
eccurrences within the commnity and the region during the time period under study.

Biometric analysis of the the IMR shows that both the All Saint's and St. James'
parishes were breast-feeding for at least the first half of infancy. Less exogenous mortality
occurs within the first six months in breast-feeding populations due to the nutritional and
immunological benefits conferred by breast milk. As this protection decreases in the latter
half of infancy, for reasons previously mentioned, an increase in infant mortality occurs.
This is demonstrated by the ratio of slopes which are both over 1.0, which suggests that
excess mortality occurred in the second half of infancy.

Cause of infant death was difficult to state with any certainty for either population

due to the small sample sizes. However, the high rate of deaths attributed to food and
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waterborne illnesses in the All Saint's parish, which are more common in the summer
months, coincides with the summer peak in infant mortality seen within the records.
Years of peak mortality were not consistent between infants and all others within either
the All Saint's and St. James' parishes, suggesting that the pattern of infant mortality was
not representative of the pattern of mortality for other age groups in the community.

The problems of sample size and biased data for St. James' Church's data, although
apparent from the beginning of the analysis, become increasingly important to note as
;esults are calculated. It is important to recognize the effects that these biases have on the
results, and take them into consideration upon analysis of the data. The suitability of
parish record analysis, as well as the extent to which the parishes' data was representative

of events occurring within these communities will be discussed in the following chapter.
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parishes, as All Saint's had a ratio of 1.08, and St. James had a ratio of 1.17. As both
ratios of slopes are above 1.0, this suggests that any excess mortality that occurred falls in
the latter half of infancy, which is representative of a breast-feeding population. These
findings are consistent with other mid-nineteenth century studies of Southern Ontario and
the United States. As can be seen in Figure 12, there is excess mortality occurring from 5
to 12 months in the St. Thomas Anglican Church sample, from Belleville, Ontario. Similar
to both Stamford and Dundas, the infants in the Belleville sample had a ratio of slope of
1.3 suggesting it was also a breast-feeding population (Saunders, Katzenberg and Boyce,

1995; Moftat 1993).

Figure 12

Cumulative IMR by Month: St. Thomas' Burial Register, 1821-1874
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contrast, the majority of the infant deaths at the St. James' Church were resulting from
congenital problems and airborne infectious diseases. Unfortunately, this data is of limited
value due to the small numbers of causes of death recorded. As well, both the All Saint's
and St. James' data are limited by potential problems with the interpretations of cause of
death by doctors and the recording of cause of death by the clergyman.

Season of death information gave more conclusive results for the All Saint's parish,
showing that the differences in season of death for adults and infants were statistically
éigniﬁcant. Thus, it appears more infants were dying in the summer months, which would
coincide with the high levels of mortality for the infants in the All Saint's sample which
resulted from food and waterborne illnesses, as these are more prevalent in the summer
months. This also coincides with the seasonal peaks in mortality found in several of the
studies in Massacheusetts (Swedlund, 1990). In contrast, the data for season of death was
found to be insignificant for the St. James' Church, with high mortality occurring for both
adults and infants in the summer months. As these patterns of mortality run contrary to
what would be expected for adults in the mid-nineteenth century, it must be assumed that
again this is the result of small sample sizes resulting from a lack of consistency in record
keeping, under-reporting of vital events and missing data.

As can be clearly seen, there are many similarities existing between the results of
the All Saint's Church study and the results of other mid-to-late nineteenth century studies
in Southern Ontario and the Northern United States. This suggests that the analysis of the

All Saint's data reflects events which were common to various communities in the






periods, it is possible to make inferences concerning infant mortality in mid-nineteenth

century Southern Ontario.
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APPENDIX 2

Annual Number of Vital Events: St. James Church 1850-89

Year Baptisms Marriages Burials __ Totals
24 5

1850 33
1851 43 2 11 56
1852 8 4 11 23
1853 31 3 27 61
1854 24 7 23 54
1855 21 6 16 43
1856 24 9 18 51
1857 23 3 14 40
1858 42 8 10 60
1859 18 4 7 29
1860 30 2 9 41
1861 16 5 12 33
1862 25 4 17 46
1863 20 6 8 34
1864 16 6 15 37
1865 17 5 16 38
1866 8 6 18 32
1867 18 6 9 33
1868 11 6 14 31
1869 19 4 18 41
1870 16 3 8 27
1871 22 5 12 39
1872 15 5 15 35
1873 30 6 31 67
1874 23 9 14 46
1875 20 4 12 36
1876 36 5 22 63
1877 37 4 8 43
1878 21 3 21 45
1879 12 5 18 35
1880 25 2 14 41
1881 25 1 16 42
1882 39 2 11 52
1883 18 9 13 40
1884 11 3 17 31
1885 21 6 1 38
1886 19 4 15 38
1887 23 6 10 39
1888 38 2 31 il
1889 22 7 5 34
Totals 911 191 §82 1684




APPENDIX 3

Annual Number of Vital Events: St. James Church 1850-89

Year _ Baptisms Marriages Burials _Totals

1850 45 6 23 74
1851 58 19 7
1852 50 14 64
1853 39 22 61
1854 45 20 65
1855 49 6 55
1856 47 16 63
1857 54 10 64
1858 60 10 20 90
1859 44 10 14 68
1860 51 10 3 64
1861 51 5 15 b
1862 38 5 17 60
1863 42 13 9 64
1864 28 12 6 46
1865 57 13 15 85
1866 35 15 21 4]
1867 36 1 12 59
1868 9 3 7 19
1869 29 10 12 51
1870 52 5 16 73
1871 32 9 10 51
1872 29 5 17 51
1873 49 8 15 72
1874 29 9 9 47
1875 21 4 15 40
1876 21 12 14 47
1877 12 9 12 33
1878 23 9 1 43
1879 28 1 14 43
1880 35 6 13 54
1881 37 3 13 53
1882 8 7 18 33
1883 63 7 30 100
1884 79 6 17 102
1885 41 3 21 65
1886 40 6 15 61
1887 37 8 15 60
1888 46 7 24 7
1889 25 8 15 48

Totals 1574 255 595 2424
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APPENDIX 5

Family Reconstitution. All Saint's Church: 1850-89
Age at Ageatist Number

Name Marriage Child of Kids
? 25
Almas, Jane 16 0
Armold, Emma Smith 39
Ashbury, Mary Ann
Balmer, Emma 33
Barker, Mary Hallett
Barnett, Anna Kerr Moran 24
Bartlett, Catharine Letitia Mary
Baxter, Isabel Ann G. 22
Baylis, Rose Lamb married 10 years

Biggar, Anna Maria

Birkett, Abigail Jane

Bland, Emma

Blathwayt, Mary Elizabeth 23
Bransaka, Anna

Breadwood, Susan Elizabeth

Broom(e), Elizabeth 34
Burrows, Charlotte Augusta

Bursley, Annie

Buthe, Annie M. C.

Carter, Martha Constance 22
Clark, Emma

Collard, Sarah Ann

Collyee, ?

Cook, Margaret Perry 20
Comwall, Fanny

Correl, Phoebe 31
Corry, Mary Baylis 20
Coulthurst, Lucy 31
Crook, Maria 26
Driver, Anna M.

Durham, Maria 16

Ellegood, Louisa Thomas
Ferrin, Elizabeth
Fischer, Louis F. Miller

Follick, Emilene 21
Foreman,Maria Catharine Moore 23 24
Foster, Rachel

Fralick, Eliza

Gallinger, Isabel Ann 22
Gallinger, Mary A. Potter 21 22
Gamier, Susan Betts 24
Glassbrook, Alice(Ann) 20
Gowlan, Edith L. Marsh 18
Green, Emily Evans Russel 20
Hallett, Mary

Hamilton, Emily May
Hardison, Sarah Ann
Hartwell, Elizabeth 18
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APPENDIX 6

Cause of death classification based on the recorded information in the
burial records for the All. Saint's and St. James' parishes.

Airborne

Measles

Congestion
Congestion of Lungs
Meningitis?
Bronchitis

Croup

Other

Inflamation

Infectious Disease
Hemmorhage of Navel
Decline

Affliction of the Brain
Congestion of the Brain
Convulsions

Paralysis

Infantile Fever

Food/Waterborne

Dysentry

Teething

Diarrhea

Inflammation of the Bowels
Infant Cholera

Cholera Infantum

Congenital

General Debility
Premature
Infantile Debility
Liver Complaint
Deformed
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