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Paleodemography: New Approaches- Fertility Centered Demography 
(McCaa)
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Paleodemography: New Approaches- Fertility Centered 
Demography (McCaa)
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Paleodemography: Expectations and Biases

In almost all skeletal data sets from around the world and through time -
Not enough individuals in the 15-34 years category and too many individuals in 

the 35-50 years category

NOT true in historical datasets with known age at death or in Coale and 
Demeny’s tablesDemeny’s tables

So, hazard rates like N 30+ / N 5+ (Buikstra) are not useful because of biases 
in age estimation?



Paleodemography: Expectations and Biases

N = 577, age estimated from skeletons and using parish records



Calculate ratio

5-14P20+

Calibrated to GRR derived from Coale and Demeny (1983), Region West e0

Part III. Methods and analysis: traditional fertilityPart III. Methods and analysis: traditional fertility--centered demographycentered demography

Mortality Gross Reproduction Ratio

e0 (years) 2 3 4 5 6

20 77.9 67.4 59 52.1 46.6

30 77 65.5 56.3 49.1 43.4

40 77.9 65.9 56.3 48.6 42.6

50 80.4 68.4 58.4 50.3 43.9



Part III. Methods and analysis: challenges of paleodemographyPart III. Methods and analysis: challenges of paleodemography

Malwa Inamgaon
3600-3400 BP

Early Jorwe Inamgaon
3400-3000 BP

Late Jorwe Inamgaon
3000-2700 BP

Jorwe Nevasa
3500-3000 BP

Jorwe Daimabad
3500-3000 BP



Developed on Coale and Demeny (1983) sample
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R2 = 0.98

GRR (Perinatal Fertility Formula)
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GRR = 2.78 – (7.71 x % perinates) + (34.26 x % perin ates 2)
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Applied to anthropological life tables from 
Weiss (1973)

Perinatal fertility  formula R2 = 0.70
Bocquet-Appel method R2 = 0.84

Predicted GRR
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Comparing Predictions for McCaa data (1998)

Possible to predict Buikstra, Konigsberg, Bullington (1986) fertility ratio (d30+ / d 5-25) using 
Bocquet-Appel and Massett (1982) (d5-14 / d20+) in McCaa data only

Curve R2 df F p b0 b1 b2
Quadratic  0.428 36 13.47 0.000 22.96 46.68   -0.0084

80

Buikstra and Bocquet both 
avoided including any 
individuals < 5 years of 
age in these ratios for 
estimating fertility 
because of preservation 
issues. How do sub-adult 
ratios relate to these 
fertility measures?

Bocquet-Appel and Masset (1977)
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Samples
Age Category Inamgaon Nevasa Daimabad

Early Jorwe Late Jorwe Early Jorwe Jorwe

n % n % n % n %

Perinatal 9 .19 16 .11 10 .14 12 .32

1-5 m 9 .19 18 .13 7 .09 8 .21

6-11 m 8 .17 23 .16 14 .19 2 .05

12-23 m 3 .06 12 .09 22 .30 8 .21

24-35 m 2 .01 5 .07

36-47 m 9 .19 12 .09 7 .09 4 .1136-47 m 9 .19 12 .09 7 .09 4 .11

48-59 m 4 .03 1 .01 1 .03

uncertain 1+ .03

Adults 4 24 3 1

N 48 141 74 38

n subadults 44 117 71 37

< 12 mo % 27 .56 57 .40 31 .42 22 .58

< 60 mo % 39 .81 87 .62 66 .89 35 .92



Nevasa Daimabad Early Jorwe 
Inamgaon

Late Jorwe Inamgaon

Settlement 
growth rate

0 1% 0.5% -1% -0.5% 0

GRR
2.37 3.82 2.55 2.35

Part III. Methods and analysis: constructing the demographic profilesPart III. Methods and analysis: constructing the demographic profiles

Crude Birth Rate
36 45 35 50 45 35

X2
0.178 0.039 1.225 2.607 0.676 0.454

Life Expectancy 
at Birth

27 29 33 15 20 29

X2
0.369 0.001 1.742 3.848 0.915 0.871



Part III. Methods andPart III. Methods and analysis: demographic profilesanalysis: demographic profiles


