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_____________________________________________________________________________ 

Abstract: We have built a database of thousands of adult males whose heights is reported in the 
"padrones" of the Census of Revillagigedo. This is the bigger sample available for pre-independent 
America. Our study shows that both genes and socioeconomic conditions influenced the biological welfare 
of those ethnic groups that were included in the Census ("castizos", "españoles", "mestizos" and 
"mulatos"). Measured through heights, living standards were similar or higher than in other parts of world 
and inequality was low.  
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1. Introduction 

Anthropometric research on contemporary Iberian America is increasing in volume and quality.1 
Previous phases of the history of this part of the world (e.g. post-independence and late 
nineteenth-century decades, as well as the first half of the twentieth century) have also received 
some attention by practitioners of anthropometric.2 Some authors examine biological standards 
of living over periods that extend from the nineteenth century to the present.3 Interesting 
panoramic views of the anthropometric research conducted for diverse periods and places may 
be found in Steckel and Rose (2002), Baten and Carson (2010) and Salvatore, Coatsworth and 
Challú (2010). 

Nonetheless, the available knowledge about levels and trends of physical well-being indicators 
for Early Modern Hispanic America is still very limited. In particular, only a few works deal with 
New Spain, the most populated and richest of the American territories possessed by the Hispanic 
Monarchy (Challú, 2009, 2010; Dobado and García, 2010, 2014; Grajales and López, 2011).4  

For the sake of simplicity, the small existing literature on New Spain may be divided into 
“pessimism” and “optimism”. “Pessimism” finds short heights by late eighteenth century 
(Grajales and López, 2011). Additionally, physical statures would have experienced a “Great 
Decline” from mid eighteenth to mid nineteenth centuries (Challú, 2009, 2010). “Pessimism” is 
consistent with the rather somber mainstream conceptions about living conditions (Allen et al., 
2012) and inequality (Engerman and Sokoloff, 1997, 2002, 2005; Acemoglu et al., 2002; 
Acemoglu and Robinson, 2012) supposedly prevailing in Hispanic America. Short and declining 
heights would be the expected outcomes from the unequal and extractive institutions that, 
according to the neo-institutionalism, characterized the region.  

By contrast, “optimism” has proposed a brighter picture (Dobado and García, 2010, 2014; 
Dobado, 2015). Firstly, they estimate real wages that are higher than or similar to those of other 
parts of the world (Europe and Asia included). In our view, welfare ratios estimated by Arroyo 
et al. (2012) and Challú and Gómez-Galvarriato (2015) are closer to “optimism” than 
“pessimism”, at least in this particular respect.5 Secondly, heights in New Spain and Maracaibo 
turn out to be not so short or even rather tall, except in South-Eastern New Spain. Besides, the 
“Great Decline” in the heights of New Spaniards becomes not so great if it is compared with the 
one suffered by Englishmen (Komlos and Küchenhoff, 2012) and other Europeans (Martínez-
Carrión, 2012). Thirdly, first estimates of social gaps in terms of heights do not confirm anything 
like a “Hispanic American exceptionalism”. Fourthly, crude calculations of the degree of 
economic inequality do not support the conventional wisdom either.6 

This work attempts at contributing to the further openness of the black box constituted by 
physical statures of males of central New Spain in the early 1790’s. The main hypothesis behind 
our research is that, in our case, genes, geo-history and socioeconomic status jointly matter for 

                                                           
1 Morales et al. (2004), Baltzer and Baten (2008), Salvatore, Coatsworth and Challú (2010), Acosta y Meisel 
(2013), Bozzoli and Quintana-Domeque (2014) and Oliveira and Quintana-Domeque (2014). 
2 López-Alonso and Porras (2003), Salvatore (2004a, 2004b, 2007, 2009a, 2009b), Carson (2005, 2007), 

Baten, Pelger and Twrdek (2009); Salvatore, Coatsworth and Challú (2010) and Twrdek and Manzel (2010). 

3 Meisel and Vega (2007), Bejarano et al. (2009) and Núñez and Pérez (2015).     
4 Nowadays Mexico plus substantial parts of the South Western states and the Pacific coast of the US. 
5 Arroyo and Van Zanden (2014) shed new, “optimistic”, light on the economic trajectory of Hispanic 
America between 1550 and 1780. Mexican real wages play a decisive role in their “optimistic” revision.  
6 This finding is in agreement with claims by Coatsworth (2008) and Williamson (2009). 
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understanding the level of our heights estimates. We test our hypotheses by estimating 
explanatory models through regression analysis. 

The source is the well-known Censo de Revillagigedo.7 More precisely, we have used the military 
records of 24 localities, the only ones that were complete and accessible to researchers at the 
Mexican Archivo General de la Nación by late 2013. Some novelties of this paper are: (1) the 
sample is several orders of magnitude bigger (more than 45,000 individuals) than in previous 
studies; (2) the explanatory power of variables such as location, ethnicity and economic activity 
is deeply examined; (3) relevant information is extracted from the subsample constituted by 
more than 17,000 individuals that were excluded from recruitment and, hence, not measured.  

Additionally, drawing from McEvoy and Visscher (2009), we make a first tentative attempt to 
include genetics among the determinants of human height in New Spain. In this vein, we pay 
attention to the “meat paradox”.8 Baten and Blum (2014) offer interesting clues to solve that 
paradox: milk consumption and lactose tolerance might be important variables in this respect.9   

Our main results are: (1) Non-Indians from central New Spain turn out to be taller than in 
previous studies; (2) they were not short in comparison with contemporary Europeans and, 
presumably, Asians; (3) a significant urban penalty is observed; (4) an "agrarian bonus" is 
perceptible as working in non-agrarian activities also penalized human growth in our case; (5) 
españoles and mulatos were taller than mestizos and, especially, castizos (mix of españoles and 
mestizos) which we interpret as evidence that both genes and socioeconomic status matter at 
explaining physical statures of human groups in late pre-independent Mexico and, likely, 
elsewhere;10 (6) differences between ethnicities and, consequently, socioeconomic status were 
small when they are compared with those found in other countries (England, Sweden, Chile, 
Colombia, etc.) for either that period or more recent ones; (7) variability in heights across 
regions and, more generally, space were significant; (8) despite not having direct estimates of 
“Indians” height, there is no reason to believe that they were always significantly shorter than 
other ethnic groups throughout the whole New Spain; (8) geography matters, be it directly (e.g., 
availability of mining resources) or indirectly (e.g., ethnic composition before and after the 
conquest); 9) genetic heterogeneity complicates the interpretation and the comparability of 
heights as indicators of biological welfare.  

Our results have interesting, somewhat unconventional, implications with regard to the essence 
and consequences of the institutional framework prevailing in pre-independent Hispanic 
America in terms of inequality, economic growth, living standards and the Great Divergence. 

                                                           
7 A detailed description of some of its main features can be found in Grajales and López (2011). 
8 By that, we refer to the contrast between abundant and cheap supply of that type of animal protein and, 
hence, the easiness –especially if compared with most of Europe and Asia- for it to be present in the 
everyday diet of both elite and commoners and the fact that many New Spaniards were not taller than 
they really were. 
9 See also Koepke and Baten (2008). 
10 In the original documentation, ethnic classification distinguishes between these four groups. Whether 
the distinction was based on purely ethnic characteristics is doubtful. In any case, it may be safely assumed 
that the members of a given ethnic group were more likely to have the expected physical traits associated 
to that group than the individuals classified as belonging to other ethnicities.  Thus, albeit far from being 
perfect, the ethnic classification in the Censo de Revillagigedo contains useful information. Additionally, 
socioeconomic conditions varied across ethnicities: in average, españoles were at the top of the ranking, 
mulatos at the bottom and castizos and mestizos, in this order, in between.  In contemporary 
documentation, it is frequent to find mulatos, castizos and mestizos jointly classified as castas. See more 
details in the next section. 
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However, those implications will not be explored in depth in this paper. Although these 
interesting issues will reappear in the conclusions. 

We can neither go deeper into the analysis of the demographic and socioeconomic features of 
late Viceregal Mexico in spite of the richness of the –so far poorly exploited- Censo de 
Revillagigedo. 

The rest of the paper is organized as follows. The second section deals with data and, to a lesser 
extent, methods. Results are shown in the third section. A discussion of the results is presented 
in Section 4. Final remarks are shown in the last section. 

2. Data 

The source of the data utilized in this work is the Censo de la Población de Nueva España, 
typically known in the literature as the Censo of Revillagigedo.11 The original documents are 
unusually rich in information on height, age, ethnicity, economic activity and other relevant 
characteristics (i.e., marital status, number of children, patterns of spatial distribution, etc.) of 
New Spain population by the early 1790s. However, only a significant, if incomplete, part of the 
male population was included in the military records that report heights. Since indios were not 
compelled to military service, they were not measured. Thus, heights found in military registers 
are those of the rest of ethnic groups comprising New Spain’s population: españoles and castas 
(mestizos, castizos, and mulatos).12 According to Sánchez-Santiró (2007), circa 1810 New Spain’s 
population was ethnically distributed as follows: indios, 60%; castas, 22%; españoles, 18%.13 It is 
important to bear in mind that ethnic classification in New Spain was rather a matter of self-
definition and social recognition than of genetics.14  

Our approach to exploiting the riches of the military records included in the Censo de 
Revillagigedo has been influenced by both methodological and practical reasons. On the one 
hand, for many localities the documentation preserved is incomplete.15 Therefore, its analysis 
might be biased in an unpredictable way. On the other hand, in more than a few cases, it occurs 
that original documentation is not available to researchers (i.e., poor state of preservation). 
Thus, we have been able to build a sample of 24 localities whose documentation is complete 
and accessible to the public at the Archivo General de la Nación de México. Several among the 

                                                           
11 Juan Vicente de Güemes, second count of Revillagigedo, was the Viceroy that ordered, in 1790, the 
realization of the first general census of the population of New Spain (Castro, 1977).  
12 Españoles were the whites born in Spain and the descendants of whites born in American territories, 
being mestizos “the son of white and india” (Romero, 1976, p. 83) and mulatos “the product of whites and 
blacks” (ibidem). Curiously enough, no mention is made to castizos, which frequently appear in the 
original documentation. They were defined as the mix of mestizo (male) and española (female), or vice 
versa, in some of the series of “paintings of castas” drawn at the end of the Viceregal period. A small 
number of individuals were classified as europeos (whites born in Europe) and, much less commonly, 
negros. See below in this section. 
13 However, ethnic distribution varied widely across New Spain: in the Nuevo Reino de León –nowadays 
North-Eastern Mexico-, 64 percent of population was classified as españoles while less than 6 percent as 
indios; in Oaxaca, a percentage of almost 90 percent of indios contrasts with a slightly higher than 6 
percent of españoles. 
14 Notwithstanding, the probability for a given indio of being genetically aboriginal, along with that of 

living (i.e., residing, dressing, eating, working, interacting with others, etc.) like it was expected from an 

individual of her/his ethnic origin, was significantly higher than that of anyone officially classified as 

mestizo, castizo or mulato, not to mention español. The same may be predicated of any other ethnicity. 

15 By localities we understand administrative entities based on towns or villages and enjoying jurisdiction 
over a certain territory and its inhabitants. 
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main towns of New Spain (e.g., Guanajuato and Querétaro), along with others of smaller size, as 
well as some villages and hamlets are included in the sample –see Table 1.  

TABLE 1 ABOUT HERE 

The total number of individuals (males older than 15) registered in those 24 localities is 45,876, 
of which 19,930 (42.3 per cent) were measured and declared “useful men” (also “measured” 
hereinafter) since their height was above the minimum required (5 feet of 32.5 cm or 162.5 
cm)16 and their age from 16 to 39 years while 26.486 were classified as “exempted” (57.7 per 
cent). This sample size substantially exceeds that of previous studies. The share of exempted 
varies across the sample (e.g., Tepeaca versus Guanajuato).  

Causes of exemption may be seen in Table 2. The fact of being older than 39, the maximum age 
for being classified as “useful men”, was the main one. Exemptions based on professional (e.g., 
miners, lawyers, physicians, etc.) and socioeconomic (e.g., land owners, widowers with infant 
children, etc.) status were also numerous. Interestingly enough, individuals below the Minimum 
Height Requirement (hereinafter, MHR) or affected by physical or mental conditions did not 
constitute a high percentage of total exemptions. 

TABLE 2 ABOUT HERE 

Our sample also shows an uneven geographical distribution –see Table 3 and Map 1. The central 
region of New Spain is clearly overrepresented. In particular, this is the case of the Intendancy 
of Guanajuato. It was the most densely populated and urbanized among the Intendancies of 
New Spain. The share of españoles and castas (i.e., the non-Indian groups) was well above 
(55.9% in 1810) the average (39.9%). Exactly the opposite happens with the underrepresented 
Oaxaca, the most Indian-populated Intendancy. Guanajuato’s economy, led by the mining sector 
–the explanation for the high rate of exempted-, was more complex, integrated and productive 
than others (Miño, 2001). An important part of its agriculture was market-oriented. The 
Intendancies of México and Puebla were also among those with –absolutely- larger populations 
of non-Indians and more densely populated. Albeit agriculture of subsistence was much more 
common than in Guanajuato, they also played a decisive role in the economy of the Viceroyalty. 
Besides, our sample comprises some of the many villages (pueblos de indios) that formed the –
rural- “Republic of Indians”, as opposed to the -urban- “Republic of Spaniards”.17 By the late 
eighteenth century, the distinction between the two “Republics” was far from been neat in 
everyday life, if it ever was so.18 

TABLE 3 AND MAP 1 ABOUT HERE 

In order to explore the likely influence, be it direct (e.g., altitude, soil fertility, temperature, 
humidity, slope, etc.19 or indirect (e.g., favoring or not the establishment of españoles, etc.) of 
geography on heights we have collected some basic data (longitude, latitude and altitude). 
Moreover, geographic effects might be determined regionally rather than locally, the sample 

                                                           
16 The unit of measurement for military purposes within the Hispanic Monarchy was the Paris foot, being 
one foot equivalent to twelve inches (Cámara, 2006; Challú, 2010).  
17 Tanck (2005) has been very useful for determining whether a locality was a pueblo de indios. 
18 For instance, our sample shows that many españoles and castas infringed the law by living in pueblos 
de indios. Conversely, the habitual residence of indios in towns –or in barrios surrounding them- is 
revealed in multiple sources. 
19 See e.g., Carson (2008, 2009, 2010), Yoo (2012) and Baten and Blum (2014). 
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has been divided into two clusters (Cluster 1 and Cluster 2), following the k-means method.20 
Grouping our sample of localities into two clusters is also consistent with diverse evidence 
showing within clusters ethnic and socioeconomic differences. The vertical division between the 
two clusters lies very close to the meridian 100º west. Not a significant difference exists between 
the two clusters in terms of altitude –see Table 4. However, 58 per cent of the measured and 56 
of the total sample lived at or above 2,000 m of altitude which might have some –negative- 
influence on heights (Baten and Blum, 2014).21 Interestingly, the limits of the Mexica Empire 
basically match with the "frontier" between our two clusters.22  

TABLE 4 ABOUT HERE 

It seems clear that the two clusters show important dissimilarities in terms of ethnic and 
socioeconomic characteristics in response to geographic factors (e.g., the existence of valuable 
silver deposits in Guanajuato and the suitability for marketable food crop production of the 
neighboring El Bajío) and history (e.g., the final defeat in the second half of the sixteenth century 
of the chichimecas, barbarians in the Mexica language, living in Cluster 1 at the hands of the 
Spaniards and their indigenous allies and the subsequent colonization of the territory by new 
comers, including also indios and black slaves, and their racially mixed siblings. Cluster 1 is 
ethnically more español and, specially, mulato, as well as less mestizo and castizo than Cluster 2 
-see Table 5. It is also less rural and more agrarian. This apparent contradiction responds to the 
exemption joined by the –mostly urban- labor force employed in mining. At the same time, 
indios, as well as pueblos de indios –see Table 3-, were much more numerous in Cluster 1 and 
most of them worked in the primary sector. Thus, given the porous boundaries of ethnic 
categories, we assume that the whole population of Cluster 2 was genetically more aboriginal 
than in Cluster 1.  

TABLE 5 ABOUT HERE 

Table 6 shows that our sample includes both urban and rural areas. Therefore we can contribute 
to the discussion about whether a significant urban penalty existed in preindustrial societies.23 
The original source does not make easy to distinguish between urban and rural habitats within 
our sample. The documentation records all males older than 15 residing within the area 
depending administratively on the locality in question (i.e., Acámbaro, Celaya, Dolores, etc.). 
Thus, within the administrative boundaries of a given locality urban and rural populations may 
coexist (i.e., downtown versus estates and mines in Guanajuato). In other cases, a relatively large 
and dense human settlement –vis-à-vis the surrounding area- acted as the administrative center 
of a series of pueblos de indios (e.g., Tepeaca). Since our main goal regarding the dichotomy 
rural/urban is to explore the respective influence on biological welfare of the two habitats, we 
have adopted the criteria depicted in Table 6 for classifying the 1,634 locations of different types 
(big states, subdivisions of them, ranches, mines, towns, boroughs, villages, hamlets, glens, etc.) 
comprised in our sample. The result is a distribution of the sample that probably somewhat 
overestimates the urban population. Its share, probably because of the influence of Cluster 2, 

                                                           
20 This standard method for clustering aims to partition n observations into k clusters (in this case k = 2). 

It minimizes the within-cluster sum of squared distances of localities to the cluster center. 
21 Altitude, as well as Quechua culture, –negatively- influences on heights and weights of contemporary 

Bolivian children (Moreno et al. (2004). Bejarano et al. (2009), analyzing the records of conscripts born in 

Jujuy (Argentina) from 1870 to 1960, observe a relationship between altitude and ethnicity –proxied by 

foreign and native surnames- in line with the findings by Morales (2004). 
22 We owe this remark to Andres Calderon. 
23 See e.g., Baten (2002), A’Hearn (2003), Komlos et al. (2003), Cinnirella (2008a, 2008b) and Coppola 
(2013). 
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seems rather high given the preindustrial, hence mainly rural, character of New Spain’s economy 
in the 1790s. 

INSERT TABLE 6 ABOUT HERE 

The available data also permits to analyze the influence of ethnicity on heights found by other 
authors.24 Table 7 shows the broad ethnic distribution of the sample. Given the above-
mentioned characteristics of the sample, it is unsurprising that españoles are overrepresented 
either among measured or exempted males, while the opposite happens with castas. However, 
the respective shares of españoles and castas are similar (nearly a half of the total of each group) 
in terms of the duality “usefulness”/”exemption”. Mulatos are underrepresented among 
measured males because a significant share of them worked as miners and hence were 
exempted from military service. In contrast, the percentage of measured castizos, especially, 
and mestizos exceeded, albeit not by far, that of the exempted.  

INSERT TABLE 7 ABOUT HERE 

It is remarkable how diverse this relatively small (less than 400 km from San Felipe to Tochimilco 
and nearly 450 from Pénjamo to Tepeaca) part of New Spain’s territory was (Chicontepec and 
Huamelula excluded). The comparison between Penjamo, where españoles widely 
outnumbered castas by almost five to one, and Huamelula where the latter exceeded the former 
by a factor of six, illustrates the ethnic diversity of our sample. Making the puzzle more complex 
–but also richer-, cases in which ethnicities were evenly distributed are also present in the 
sample (e.g., Querétaro and Cholula).  

Predictably, Cluster 1 was more rural and indigenous than Cluster 2 –see Table 7.25 However, 
ethnic differences between them are not as great as they might be assumed: percentages of 54 
for castas and 46 for españoles in Cluster 1 compared to 48 and 52, respectively, in Cluster 2. 
Nonetheless, the less-than-expected disparity between the two clusters is caused to a large 
extent by two influential observations: Tlaxcala and Guanajuato, the main towns in, respectively, 
Cluster 1 and Cluster 2. In Tlaxcala, the presence of españoles is –absolutely and relatively- the 
highest within the Cluster 1. If it is excluded, the shares of castas (61%) and españoles (39%) in 
Cluster 1 turn out closer to the expectable ethnic distribution of that part of New Spain. And 
more different to that of Cluster 2 after the exclusion of Guanajuato: 42% of castas and 58% of 
españoles. 

INSERT TABLE 8 ABOUT HERE 

The representativeness of our sample is satisfactory for the Intendancy of Guanajuato and the 
Government of Tlaxcala (8% and 16% of total population of castas y españoles, respectively; 
about twice those percentages if only the male population is considered). It is less convincing 
for the rest of administrative entities (México, Puebla, Michoacán y Oaxaca) since it covers 
between nearly 4% (Puebla) and practically zero (Michoacán and Oaxaca) of non-Indian 
population. Given that indios were less abundant in Guanajuato, our sample is, then, more 
representative of total population of this intendancy –and by the same token of Cluster 2- than 

                                                           
24  See e.g., Komlos and Coclanis (1997), Challú (2009, 2010), Grajales and López (2011). 
25 By 1810, the share of indios in total population was 66.3 and 74.4 per cent in the intendancies of Mexico 
and Puebla, respectively, compared with 44.1 per cent in Guanajuato (Sánchez-Santiró, 2007). The density 
of the Guanajuato’s urban network (Guanajuato, Celaya, San Miguel, León, Salvatierra, Acámbaro, San 
Felipe, Dolores, etc.) was probably unparalleled in late eighteenth-century New Spain.  
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of the other administrative entities –and of Cluster 1 as well- where that ethnicity was 
demographically dominant.  

Building upon the peculiar character of ethnic classification in late-eighteenth century New 
Spain, we hypothesize that, ceteris paribus, in Cluster 1 castas and españoles were genetically 
closer to indios than in Cluster 2 as a result of the respective ethnic composition of their total 
populations. In this respect, the unusually high proportion of españoles in Tlaxcala might have 
to do more with history –the early and long-lasting military cooperation of tlaxaltecas with the 
Spanish conquerors- than with genetics.        

Working experiences and economic backgrounds of individuals and human groups are widely 
recognized as influential factors on their biological welfare. In traditional societies, with limited 
upwards social mobility, intergenerational correlation between those factors was significant and 
reinforced -through pregnancy and early childhood living conditions- its influence on final 
height. That is why we have collected all available information on these two aspects offered by 
the original documentation. Differences between ethnicities, localities and clusters have been 
analyzed. Table 9 shows a first approach to the occupational distribution of our sample. 

INSERT TABLE 9 ABOUT HERE 

From aggregate figures, an occupational asymmetry between measured and exempted males 
becomes apparent. The former mainly belong to the primary sector (agriculture and 
husbandry26) while the latter are overrepresented in the secondary sector (manufacturing and 
mining). The respective shares of the labour force employed in the tertiary sector (commerce, 
transportation, domestic service, bureaucracy and army, especially) are similar.  

The asymmetry becomes more evident at higher levels of disaggregation in data. Occupational 
differences between measured and exempted also reveal deep inequalities in endowments and 
opportunities; presumably in heights as well. Big landowners (hacendados) abound among the 
exempted while are missing in the primary sector occupations of the measured males, most of 
them having been classified as farmers (labradores). While the occupational distribution of the 
measured in the secondary sector is all but surprising, that of the exempted is totally skewed 
towards mining. In fact, not a single exempted works in any other secondary activity. That 
exceptionality probably responds to the leading role of mining either in New Spain’s economy 
or in the Crow’s finances (Dobado and Marrero, 2011). As to the tertiary sector, unskilled 
workers (muleteers and servants, especially) constitute a clear majority (roughly two thirds) of 
the measured. Muleteers were also numerous among the exempted. However, many exempted 
occupied government positions (majors, councilors, sub-delegates, etc.), possessed more 
human capital (lawyers, physicians, priests, merchants, etc.) or were militaries (generals, 
captains, sergeants, etc.). Regarding our goals, it is important to highlight that since most of the 
members of the upper classes –almost universally taller than the rest of the society- were 
exempted our estimates –see next section- are almost with all likelihood downward biased. 
Thus, New Spaniards would be taller than what results show.            

All in all, the whole occupational picture seems somewhat less agrarian than it might be 
expected from a pre-industrial economy. Even if the employment in the large and productive 
mining sector of Guanajuato is excluded, the remaining occupational structure is somehow 

                                                           
26 The original classificatory item “campista” has been taken as synonymous for shepherd. Two reasons 
inclined us to that choice. Firstly, the Diccionario de la Lengua Española of the Royal Spanish Academy 
includes an acception: someone caring about flocks. Besides, if “campistas” are not classified in that way, 
the structure of the primary sector is very biased towards agriculture and against husbandry, which is very 
doubtful. 
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counterintuitive as the male active agrarian population stays below 40%. This finding might have 
several –but not mutually exclusive- explanations. First, it is consistent with a relatively 
urbanized economy, whose size is probably over-represented in our sample. Second, the region 
covered by our sample was integrated into a much larger –albeit not densely populated- market 
with a relatively high demand of transportation that increased the size of the tertiary sector. 
Third, an undetermined, albeit presumably significant, part of the supply of labour in the primary 
sector was offered by the indios living in communities and excluded from the sample by 
construction. This contribution was most likely higher in Cluster 1 than in Cluster 2.  

Beyond its relevance for our inquiry into the biological welfare of an unprecedented sample of 
inhabitants of late-Viceroyal Mexico, the occupational structure points at some institutional 
aspects that deserve further research. We can only mention them here. On the one hand, the 
number of males classified as “idle” is anecdotal. This fact, if taken at prima facie value, contrasts 
with what is known for contemporary Western Europe and does not confirm the widespread 
view of deteriorated socioeconomic conditions in the New Spain of the 1790s. On the other 
hand, that labradores practically are the only protagonists of agricultural production and that 
no other contractual form of land tenancy (i.e., sharecropping) is mentioned, along with the 
total absence of farm laborers, might suggest a relatively easy access to owing or renting land 
by non-elite members of the rural society. A conclusion of this brief comment about the 
occupational aspects of our sample is that, as said above, our height estimates for the non-Indian 
male population are probably downward biased, since the exempted –see Table 2- belonged to 
the upper echelons of New Spain’s society or to very physically demanding activities (i.e., 
mining). 

Basic statistics are shown in Table 10. 

TABLE 10 ABOUT HERE 

 

3. Methods and results 

3.1 Methods 

The histograms of the measured males may be seen in Figure 1 (total), Figure 2 (Cluster 1 and 
Cluster 2) and Figure 3 (all localities in the sample). Two important features are evidenced: 1) 
the mean in Cluster 1 is higher than in Cluster 2 -the mode and mean seem to be close to 170 
cm in Cluster 1 while above or equal to 163 cm in cluster 2- and 2) the “missing density” in the 
right side of each the histograms due to the exempts taller than average -sometimes called 
“shortfall”- is more remarkable in Cluster 1 than in Cluster 2. This could make the difference 
between mean stature in Cluster 1 and 2 even higher even greater. 

The econometric method utilized in this analysis is relatively standard for this kind of data. We 
perform a truncated maximum-likelihood estimation of the parameters, which consists of 
assuming a normal distribution of the sample that was truncated from a specific value, named 
the truncation point. Although the minimum height requirement (MHR) is 162.5 cm, we tried 
different truncation points to: 1) assess the sensibility of the estimations respect to it and 2) 
choose a specific truncation point. In this respect, the conclusions of our analysis are that the 
truncation points do not affect the significance of the parameters, although they affect their 
magnitude. We finally choose a truncation point of 161.2 cm for the following reasons: 1) we do 
not know –it is impossible to ascertain neither in our case nor in many others- whether the 
lowest stature included in the sample of measured males was above 4 feet 11 in (159.8cm) or 
whether the highest stature below HMR was below 5 feet (162.5 cm); in this respect, 161.2 cm 
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was, somehow, in between; 2) the residuals obtained from setting 161.2cm as the truncation 
point presents a mode around zero -so what is unexplained by the model seems to have a mean 
no different from zero27; and 3) the estimated statures are comparable with some reported by 
the literature – e.g., Grajales and López (2011) for two localities in our Cluster 2 in the same 
period and Baten, Pelger and Twrdek (2009) for Peru in the first half of the nineteenth century.    

We fit several models to our data. They are all shown in Table 11. Specifically, we fit to the whole 
sample of measured and each of the clusters a model where the standard deviation is freely 
estimated and a model where it is fixed to the common 6.8 cm value –commonly assumed in 
many of the anthropometric works. In all the cases when the standard deviation is freely 
estimated the value is significantly lower than 6.8 cm. Two reasons may explain this fact. First, 
the “missing density” in the right side of each the histograms produces a downward bias in the 
estimated standard deviation, as well as in the estimate of the height means. This argument is 
compatible with a lower estimated standard deviation in the cluster 1, which shows a higher 
shortfall in the right side of the distribution. Second, our models include many different variables 
that explain part of the variation of the stature among the population. This way, it is not 
unexpected that the residual standard deviation was lower than the 6.8 cm often, but not 
always, empirically found. Finally, this could also imply that the heterogeneity in the residuals -
which is the part of heights unexplained by our models- is lower in Cluster 1 than in Cluster 2; 
however, this conclusion should be carefully investigated after removing the biased previously 
mentioned. 

Our main results –see Table 11- are:  

INSERT TABLE 11 ABOUT HERE 

1) Non-Indians from central New Spain turn out to be taller than in previous studies. Moreover, 
they were not short in comparison with contemporary Europeans and, presumably, Asians. In 
spite of the fact that –be it of Spanish and, specially, aboriginal descent- New Spaniards are less 
tolerant to lactose than most Europeans. The relatively, at least in some parts of New Spain, 
easy access to animal proteins. The “meat paradox” might find an explanation in the generally 
low lactose tolerance. This hypothesis needs further research. 

2) As in previous studies on the West, a significant “urban penalty”, roughly 2 cm are observed 
in all specifications –see the positive and significant coefficients associated to variable “rural” in 
Table 11. 

3) Not surprisingly, as it is consistent with the “urban penalty”, an "agrarian bonus" is perceptible 
as working in non-agrarian activities also reduced human growth in our case –see negative and 
significant coefficients associated to “secondary” sector in all specifications in Table 11. 

(4) Españoles and mulatos were taller than mestizos and, especially, castizos –see respective 
coefficients in Table 11. In Cluster 2 this result is based on a small number of cases. That, in 
Iberian America, humans of African descent are as tall, or taller, than others of non-African 
descent is found in other studies for the nineteenth and twentieth centuries (e.g., Brazil and 
Colombia) despite their lower socioeconomic socio-economic status. We interpret our results as 
evidence that both genes and socioeconomic status matter at explaining physical statures of 
human groups in late pre-independent Mexico and, likely, elsewhere. However, that castizos –
more “Spanish” than mestizos- were somewhat shorter –see respective coefficients in Table 11- 

                                                           
27 This property is expected in a well specified model. 
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than the supposedly more indigenous and, hence, less favored ethnicity in a stratified society is 
non-expected and requires further research. 

(5) Differences between ethnicities and, consequently, socioeconomic status were small when 
they are compared with those found in other countries (England, Sweden, Chile, Colombia, etc.) 
for either that period or more recent ones. It seems that we are not dealing with a society of 
“giants and pigmies” as it was the UK studied by Komlos and Küchenhoff (2012).  

(6) Variability in heights across regions -see coefficient in the specifications for Cluster 1 and 
Cluster 2 in Table 11- and, presumably, across space in New Spain (Dobado and García, 2010) 
were significant. In terms of heights, geo-history (natural resources endowment, colonization by 
Spaniard and African slaves after the conquest of this territory and its aftermath) favored Cluster 
1. 

(7) Despite not having direct estimates of indios heights, there is no reason to believe that they 
were always significantly shorter than other ethnic groups throughout the whole New Spain –
see next section. 

(8) Geography and history matters -be it directly (e.g., availability of mining resources) or 
indirectly (e.g., ethnic composition before and after the conquest)- for explaining biological 
welfare –see differences in coefficients between Cluster 1 and Cluster 2 in Table 11. 

9) Genetic heterogeneity complicates the interpretation and the comparability of heights as 
indicators of biological welfare, as apparent at the regional level in New Spain –see Table 11.  

 

4. Discussion of results. 

Not available yet. Sorry so much. 

 

5. Final remarks 

Anthropometrics need to take Genetics seriously. Past expectations about the ability of 
Anthropometrics to produce indicators (i.e., biological welfare proxied by heights) that might 
substitute for more conventional others (i.e., GDP per capita) were not unfounded. However, 
they should not be exaggerated either, especially for comparing genetically distant populations 
(i.e. Swedish and Chinese). Moreover, if a given population is genetically heterogeneous, such 
as that of New Spain, comparisons of heights between different human groups should be very 
careful about the influence on the results exerted by the existing dissimilarities (i.e., lactose 
tolerance) in their respective genetic pool. Notwithstanding, comparing heights overtime, if the 
population is genetically homogeneous, is an appropriate tool for assessing the dynamics of 
biological welfare. That dynamics offers an interesting perspective for observing the 
consequences of economic growth in terms of both the physical wellbeing of a given population 
and inequality. Bearing in mind these caveats, Anthropometrics is also very useful at producing 
significant indicators –sometime the only available ones- of relevant aspects of human 
interaction across time and space when the estimation of the GDP per capita is nothing but an 
intellectual artifact of dubious reliability. 

Our results do not validate the neo-institutionalist hypothesis –it is not a well- founded 
conclusion to us- about the "colonial origin" of contemporary Hispanic America (relatively slow 
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growth, and, hence, economic divergence from the rest of West, and high inequality). More 
empirical evidence and less grand narratives in defense of the causal role of supposedly 
extractive and unequal century-long persistent colonial institutions -be it “extractive” 
(Acemoglu et al, 2001, 2002) or “unequal” (Engerman and Sokoloff, 1997, 2002, 2005)- might be 
expected from such academically successful authors. At least in New Spain –likely also 
somewhere else in Hispanic America-, relative abundance of land and other natural resources 
(i.e., silver), relative scarcity of labor –especially after the disease-caused demographic 
catastrophe that accompanied and followed the Conquest-, integration in an early-globalizing 
international economy, technical change (i.e., wheel, horses, metal, printing-press, etc.) and 
institutional innovations (previously non-existent markets for land, labor and capital) made 
possible genuine pre-industrial economic growth, no matter how slow it was. Conspicuous 
institutions of “private property” (i.e., factors), in Acemoglu et al. jargon, markets arrived to 
America along with the Conquest. 

Less general than the above-mentioned remark, we interpret our results as "optimistic" 
evidence regarding the debate late pre-independent Mexico. Despite significant differences 
across regions in New Spain –Southeastern New Spaniards were short by any standard, but not 
incomparably short from a global perspective-, most inhabitants of the Viceroyalty were taller 
than contemporary Spaniards which were less milk-intolerant. Thus, in contrast with Grajales 
and Lopez (2011), our much bigger sample and more significant coefficients suggest that the 
"colonized" were taller than the "metropolitans". Central New Spaniards –no to mention our 
small sample of Northerners (Dobado and Garcia, 2010)- in our sample were also taller than 
their "neighbors" in the small sample (less than 700 for 1781-1810) on which estimates by Challú 
(2011) are based. Thus, it is our contention that neither real wages were too low nor inequality 
too high. Otherwise, how to explain our findings? 

As to indios, the biggest ethnicity in New Spain, we are not able to say much. However, we 
certainly can shift the burden of the proof towards those that assume that they were necessarily 
very poor and short just because of socioeconomic reasons (exploitation, etc.) without offering 
any quantitative evidence at all in support of their grand narratives. Since the numerous 
indigenous groups were very different genetically from each other –they still are, as proved by 
genetists Moreno-Estrada et al. (2014)- and location and history mattered some indios could 
relatively tall while the opposite happened to others -e.g., Southeasterners (Dobado and García, 
2010). Besides, since most of them were farmers and lived in rural communities, they 
presumably were not affected by either any urban penalty and enjoyed the “agrarian bonus” 
revealed by our empirical results: in total, likely an advantage of around 2.5 cm. over non-Indian 
working in urban manufactures. As shown above for non-Indian ethnicities, indios were also 
heterogeneous and probably not so disadvantage in many relevant respects of their way of live 
as many scholarship takes for granted. Qualitative (e.g., iconography, participation in markets, 
litigation, etc.) and quantitative evidence (e.g., schooling, etc.) is consistent with our “optimistic” 
view.  
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Appendix 

 

A.1 Tables 

 

 

Table 1: Individuals registered per locality 

 Exempted % Measured % Total 

Acámbaro 578 52,9 515 47,1 1.093 

Atlixco 449 43,4 586 56,6 1.035 

Celaya 2.458 55,0 2.011 45,0 4.469 

Charo 38 56,7 29 43,3 67 

Chicontepec 77 33,0 156 67,0 233 

Cholula 341 42,1 469 57,9 810 

Dolores 405 47,9 441 52,1 846 

Guanajuato 8.457 79,5 2.187 20,5 10.644 

Huamelula 75 48,4 80 51,6 155 

Huexocingo 635 42,8 849 57,2 1.484 

Irapuato 746 52,6 671 47,4 1.417 

Otumba 318 60,2 210 39,8 528 

Pénjamo 514 44,2 649 55,8 1.163 

Querétaro 3.258 65,3 1.732 34,7 4.990 

San Cristobal 296 61,5 185 38,5 481 

San Felipe 579 50,8 561 49,2 1.140 

San Juan del Río 1.226 54,0 1.044 46,0 2.270 

San Miguel 647 57,3 482 42,7 1.129 

Silao 672 50,3 663 49,7 1.335 

Tacuba 830 56,9 628 43,1 1.458 

Tepeaca 1.119 27,4 2.961 72,6 4.080 

Tlaxcala 1.998 53,5 1.738 46,5 3.736 

Tochimilco 176 70,4 74 29,6 250 

Tula 594 55,9 469 44,1 1.063 

Total 26.486 57,7 19.390 42,3 45.876 

Source: Our elaboration on data from the Archivo General de la Nación, México. Same in all 
tables except if indicated otherwise. 

 

 

 

 

 



Old and New Worlds: the Global Challenges of Rural History | International Conference, Lisbon, ISCTE-IUL, 27-30 January 2016 

 

 

14 

Table 2: Causes of exemption 

   Causes   

   Age Others Rest   

 Total   Biological Socioeconomic   and Total 

 exempted 
Older 

than 39 
Below 

HMR Physical (1) Family (2) Activity (3) 
Subtotal unspecified 

less 
"Age" 

Acámbaro 578 395 72 13 41 53 179 4 183 

Atlixco 449 351 7 16 19 56 98 0 98 

Celaya 2.458 1.696 318 68 85 272 743 19 762 

Charo 38 26 4 0 6 2 12 0 12 

Chicontepec 77 55 8 7 1 6 22 0 22 

Cholula 341 252 23 13 17 35 88 1 89 

Dolores 405 310 27 6 39 23 95 0 95 

Guanajuato 8.457 2813 298 121 160 5056 5635 9 5644 

Huamelula 75 75 0 0 0 0 0 0 0 

Huexozingo 635 489 35 32 27 52 146 0 146 

Irapuato 746 521 80 22 50 72 224 1 225 

Otumba 318 162 45 16 23 71 155 1 156 

Penjamo 514 429 11 7 46 21 85 0 85 

Querétaro 3.258 2016 583 128 134 324 1169 73 1242 

San Cristobal 296 147 29 13 14 90 146 3 149 

San Felipe 579 439 57 7 60 16 140 0 140 

San Juan del 
Río 1.226 908 

166 27 31 91 315 3 318 

San Miguel 647 427 63 25 36 94 218 2 220 

Silao 672 508 42 14 56 51 163 1 164 

Tacuba 830 552 97 32 39 110 278 0 278 

Tepeaca 1.119 714 192 49 60 93 394 11 405 

Tlaxcala 1.998 1.255 279 79 102 268 728 15 743 

Tochimilco 176 99 55 7 2 12 76 1 77 

Tula 594 371 65 25 59 60 580 14 594 

Total 26.486 15010 2556 727 1.107 6928 11318 158 11476 

                 

% of total 
exempted 100,0 56,7 9,6 2,7 4,2 26,1 42,7 0,6 100,0 

% of total less 
"age"     22,3 6,3 9,6 60,4 98,6 1,4 100,0 

          

(1) All types of physical handicaps (disable, sick 
people, etc.).        

(2) E. g., son of a poor widow, caring of poor ancient father or infant brothers and 
sisters, etc.     

(3) E. g., public servants, clergymen, landowners, medical doctors, lawyers, military officers, 
miners, etc.      
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Table 3: Spatial distribution of the sample.  

    Pueblo de Administrative  % of total 

  Total % Indios entities sample 

Acámbaro  1.093 2,38 Yes Guanajuato  

Celaya  4.469 9,74 No Guanajuato  

Dolores  846 1,84 No Guanajuato  

Guanajuato  10.644 23,20 No Guanajuato  

Irapuato  1.417 3,09 No Guanajuato  

Pénjamo  1.163 2,54 Yes Guanajuato  

San Felipe  1.140 2,48 No Guanajuato  

San Miguel el Grande 1.129 2,46 No Guanajuato  

Silao  1.335 2,91 No Guanajuato 50,7 

Otumba  528 1,15 Yes México  

Querétaro  4.990 10,88 No México  

San Cristóbal Ecatepec 481 1,05 Yes México  

San Juan del Río 2.270 4,95 Yes México  

Tacuba  1.458 3,18 Yes México  

Tula  1.063 2,32 Yes México 23,5 

Huamelula  155 0,34 Yes Oaxaca 0,3 

Atlixco  1.035 2,26 No Puebla  

Chicontepec  233 0,51 Yes Puebla  

Cholula  810 1,77 Yes Puebla  

Huexocingo  1.484 3,23 Yes Puebla  

Tepeaca  4.080 8,89 Yes Puebla  

Tochimilco  250 0,54 Yes Puebla 17,2 

Tlaxcala  3.736 8,14 No Tlaxcala 8,1 

Charo  67 0,15 Yes Valladolid 0,2 

Total  45.876 100,0   100,0 
 

Source: Tanck (2005).  

 

Table 4: Some geographic characteristics of the sample. 

 North West Altitude Clusters Pueblo 

 latitude Latitude   de indios 

Cluster 1   1855   

Atlixco 18°54'32" 98°26'16" 1840 1 No 

Chicontepec 20°58'10" 98°10'06" 520 1 Yes 

Cholula 19°03'04" 98°17'59" 2130 1 Yes 

Huamelula 16°01'30" 95°39'55" 80 1 Yes 

Huexocingo 19°09'43" 98°24'23" 2260 1 Yes 

Otumba 19°41'49" 98°45'17" 2360 1 Yes 

San Cristóbal Ecatepec 19°36'35" 99°03'36" 2250 1 Yes 

Tacuba 19º26'41'' 99º11'14'' 2253 1 Yes 



Old and New Worlds: the Global Challenges of Rural History | International Conference, Lisbon, ISCTE-IUL, 27-30 January 2016 

 

 

16 

Tepeaca 18°58'05" 97°54'09" 2240 1 Yes 

Tlaxcala 19°19'00" 98°14'19" 2240 1 No 

Tochimilco 18°53'38" 98°34'22" 2060 1 Yes 

Tula 20° 3' 99° 21' 2030 1 Yes 
 
Cluster 2   1872   

Acámbaro 20°01'57" 100°43'17" 1860 2 Yes 

Celaya 20°31'44" 100°48'54" 1750 2 No 

Charo 19°44'46" 101°02'41" 1920 2 Yes 

Dolores 21°09'22" 100°55'57" 1920 2 No 

Guanajuato 21°01'04" 101°15'24" 2000 2 No 

Irapuato 20°40'27" 101°20'51" 1730 2 No 

Penjamo 20°25'52" 101°43'20" 1770 2 Yes 

Querétaro 20°35'15" 100°23'34" 1820 2 No 

San Felipe 21°28'51" 101°12'49" 2080 2 No 

San Juan del Río 20°23'16" 99°59'38" 1920 2 Yes 

San Miguel el Grande 20°54'55" 100°44'38" 1910 2 No 

Silao 20°56'37" 101°25'36" 1780 2 No 
 

Source: INEGI. 

 

 

Table 5: Ethnic characteristics of the sample. 

   Castizo Español Mestizo Mulato Total 

Cluster 1       

       

Atlixco  12,7 43,1 44,1 0,0 100,0 

Chicontepec  26,6 27,5 25,8 20,1 100,0 

Cholula  11,3 50,8 38,0 0,0 100,0 

Huamelula  2,7 14,2 25,7 57,4 100,0 

Huexozingo  13,4 28,9 57,7 0,0 100,0 

Otumba  20,8 51,0 28,2 0,0 100,0 

San Cristóbal Ecatepec 18,1 46,6 35,3 0,0 100,0 

Tacuba  19,8 34,0 46,2 0,0 100,0 

Tepeaca  18,4 40,1 41,5 0,0 100,0 

Tlaxcala  8,6 63,8 27,6 0,0 100,0 

Tochimilco  19,6 46,4 34,0 0,0 100,0 

Tula  18,6 23,8 57,6 0,0 100,0 

Subtotal  15,0 44,1 40,0 0,9 100,0 

       

Cluster 2       

San Felipe  2,6 64,3 33,1 0,0 100,0 

San Juan del Rio 3,0 58,5 27,3 11,2 100,0 

San Miguel  3,0 58,5 27,3 11,2 100,0 

Silao   5,8 69,9 24,3 0,0 100,0 
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Irapuato  3,4 71,4 25,1 0,0 100,0 

Charo  0,0 38,8 13,4 47,8 100,0 

Celaya  2,8 58,2 18,2 20,9 100,0 

Acámbaro  2,0 41,3 18,7 38,0 100,0 

Pénjamo  0,1 82,6 17,3 0,0 100,0 

Querétaro  6,3 50,9 27,2 15,6 100,0 

Dolores  5,8 62,4 31,9 0,0 100,0 

Guanajuato  3,6 40,9 25,4 30,1 100,0 

Subtotal  3,7 52,8 24,8 18,7 100,0 

       

TOTAL  7,4 50,0 29,8 12,8 100,0 
 

 

 Table 6: Ethnic and socioeconomic characteristics of measured individuals in Cluster 1 and Cluster 2. 

Panel A: Ethnic composition of Cluster 1 and Cluster 2. 

 Number % 

 Castas Españoles Total Castas Españoles Total 

Cluster 1       

Atlixco 576 437 1.013 56,9 43,1 100,0 

Cholula 393 405 798 49,2 50,8 100,0 

Huamelula 127 21 148 85,8 14,2 100,0 

Huexocingo 1.041 424 1.465 71,1 28,9 100,0 

Otumba 257 268 525 49,0 51,0 100,0 

Tacuba 937 483 1.420 66,0 34,0 100,0 

Tepeaca 2.420 1.623 4.043 59,9 40,1 100,0 

Tlaxcala 1.345 2.367 3.712 36,2 63,8 100,0 

Tochimilco 134 116 250 53,6 46,4 100,0 

San Cristobal Ecatepec 254 222 476 53,4 46,6 100,0 

Subtotal 7.484 6.366 13.850 54,0 46,0 100,0 

       

Cluster 2       

Acámbaro 630 444 1.074 58,7 41,3 100,0 

Celaya 1.838 2.555 4.393 41,8 58,2 100,0 

Charo 41 26 67 61,2 38,8 100,0 

Chicontepec 166 63 229 72,5 27,5 100,0 

Dolores 314 520 834 37,6 62,4 100,0 

Guanajuato 6.117 4.229 10.346 59,1 40,9 100,0 

Irapuato 290 879 1.169 24,8 75,2 100,0 

Pénjamo 197 938 1.135 17,4 82,6 100,0 

Querétaro 2.370 2.458 4.828 49,1 50,9 100,0 

San Felipe 401 723 1.124 35,7 64,3 100,0 

San Juan del Rio 925 1.306 2.231 41,5 58,5 100,0 

San Miguel 327 761 1.088 30,1 69,9 100,0 

Silao  367 918 1.285 28,6 71,4 100,0 

Tula 802 250 1.052 76,2 23,8 100,0 

Subtotal 14.785 16.070 30.855 47,9 52,1 100,0 

Total 22.269 22.436 44.705 49,8 50,2 100,0 
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Panel B: Socioeconomic characteristics of Cluster 1 and Cluster 2.  

 Cluster 1 Cluster 2 

Spatial distribution of population     

Rural 6,866 78,1 6,090 58,3 

Urban 1,920 21,9 4,357 41,7 

Total 8,786 100,0 10,447 100,0 

     

Sectorial distribution of population     

Primary sector 2,067 28,3 4,494 56,6 

Secondary sector 2,483 34,0 2,018 25,4 

Tertiary sector 2,745 37,6 1,432 18,0 

Total 7,295 100,0 7,944 100,0 

 

 

Table 7: Sample distribution between rural and urban areas. 

 Measured Exempted Total 

 Total % Total % Total % 

Rural (1) 13.099 67,6 12.365 46,7 25.464 55,5 

Urban (2) 6.291 32,4 14.121 53,3 20.412 44,5 

Total 19.390 100,0 26.486 100,0 45.876 100 

       

(1) Rural: Locations labelled as villages, estates, ranches, glens and other suggesting rurality. 

(2) Urban: Idem as towns, boroughs, mines and other suggesting non-rurality.  

  

 

 

Table 8: Ethnic distribution of the sample. 

 Measured Exempted Total (M-E)/M 

 Total % Total % Total % (%) 

Castizo 1.756 9,1 1.650 6,2 3.406 7,4 45,4 

Español 9.546 49,2 12.891 48,7 22.437 48,9 1,2 

Europeo 25 0,1 803 3,0 828 1,8 -95,7 

Mestizo 6.423 33,1 7.080 26,7 13.503 29,4 23,9 

Mulato 1.612 8,3 3.993 15,1 5.605 12,2 -44,9 

Others 15 0,1 14 0,1 29 0,1 46,4 

Unknown 13 0,1 55 0,2 68 0,1 -67,7 

Total 19.390 100,0 26.486 100,0 45.876 100,0 0,0 

        

Castas 9.791 50,6 12.723 49,7 22.514 50,1 1,9 

Españoles 9.546 49,4 12.891 50,3 22.437 49,9 -1,9 

Total 19.337 100,0 25.614 100,0 44.951 100,0 0,0 
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Table 9: Distribution of the labor force by sector of occupation. 

 Measured (1) Exempted (2) Total 

 Number % Number % Number % 

Primary sector 7.087 40,9 370 5,4 7.457 30,8 

Secondary sector 5.351 30,9 4.761 69,5 10.112 41,8 

Tertiary sector 4.885 28,2 1.718 25,1 6.603 27,3 

Total 17.323 100,0 6.853 100,0 24.176 100,0 

(1) Occupations representing less than 0.15 per cent of total measured males have been excluded, which 
reduces this subsample to 91 per cent of all reported individuals with readable registers. Those ones 
classified as “idle” (0.5 per cent) or “undetermined” (0.6 per cent) have not been included either.     

(2) 75 individuals (1.1 per cent) of total exempted has been excluded because they were classified under 
extremely infrequent or indecipherable occupations. Exempted by biological and some socioeconomic 
reasons did not report occupations. 

 

 

 

Table 10: Basic statistics. 

 

  All Not measured Measured Cluster 1 Cluster 2 

Population 45876 26486 19390 11119 8271 

17 years or older 44898 26482 18416 10601 7815 

Ages 17 to 39 29684 11511 18173 10542 7631 

Under MHR 2951 2951 - - - 

Ethnicity           

Español 22436 12890 9546 6251 3295 

Castizo  3406 1650 1756 412 1344 

Mestizo 13284 6861 6423 2917 3506 

Mulato 5605 3992 1613 1517 96 

Europeos 827 802 25 4 21 

Rural - - 13099 6792 6307 

Sector           

1 - - 6579 4948 1631 

2 - - 4510 2046 2464 

3 - - 4282 1563 2719 
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Table 11: Models estimation. 

Sample All Northwest cluster Southeast cluster 

Variable Free std Std = 6.8 Free std Std = 6.8 Free std Std = 6.8 

Reference 
162.63***       
(0.20) 

157.51***       
(0.34) 

165.28***       
(0.18) 

161.15***       
(0.34) 

161.92***       
(0.40) 

158.33***       
(0.51) 

Ethnicity             

     - Mulato 
-0.43**            
(0.17) 

-0.43**            
(0.17) 

-0.41**            
(0.16) 

-0.80**            
(0.33) 

2.27***            
(0.80) 

3.07***            
(1.18) 

     - Castizo 
-1.17***            
(0.19) 

-1.87***            
(0.36) 

-1.62***            
(0.33) 

-2.77***            
(0.68) 

-1.30***            
(0.29) 

-1.82***           
(0.4) 

     - Mestizo 
-1.03***            
(0.11) 

-1.64***            
(0.21) 

-0.59***            
(0.13) 

-0.97***            
(0.26) 

-1.87***            
(0.22) 

-2.62***            
(0.33) 

Sector             

     - Secondary 
-0.66***            
(0.13) 

-1.06***            
(0.25) 

-0.43***            
(0.16) 

-0.74**            
(0.33) 

-0.86***            
(0.25) 

-1.21***            
(0.38) 

     - Tertiary 
0.18            
(0.13) 

0.31            
(0.24) 

0.18            
(0.17) 

0.30            
(0.35) 

0.58**            
(0.23) 

0.80**            
(0.35) 

Rural 
1.88***            
(0.11) 

3.00***            
(0.21) 

2.13***            
(0.13) 

3.58***            
(0.26) 

1.01***            
(0.25) 

1.43***            
(0.38) 

1760s 
-0.24*            
(0.13) 

-0.38            
(0.24) 

-0.54***            
(0.15) 

-0.87***            
(0.30) 

0.31            
(0.26) 

0.43            
(0.40) 

Age             

     - 16 year old 
-4.24***            
(0.30) 

-6.99***            
(0.57) 

-3.47***            
(0.33) 

-5.92***            
(0.67) 

-6.50***            
(0.71) 

-9.43***            
(1.05) 

     - 17 year old 
-2.56***            
(0.36) 

-4.76***            
(0.67) 

-2.74***            
(0.44) 

-4.63***            
(0.91) 

-2.40***            
(0.65) 

-3.41***            
(0.99) 

     - 18 year old 
-1.92***            
(0.22) 

-3.08***            
(0.41) 

-2.38***            
(0.26) 

-3.97***            
(0.52) 

-1.13**            
(0.45) 

-1.59**            
(0.68) 

     - 19 year old 
-1.92***            
(0.22) 

-1.83***            
(0.41) 

-1.60***            
(0.33) 

-2.64***            
(0.66) 

-0.35            
(0.55) 

-0.49            
(0.84) 

     - 20 year old 
-1.10***            
(0.20) 

-1.75***            
(0.37) 

-1.33***            
(0.23) 

-2.19***            
(0.46) 

-0.78*            
(0.41) 

-1.10*            
(0.62) 

     - 21 year old 
-0.49*            
(0.28) 

-0.78            
(0.54) 

-0.92***            
(0.34) 

-1.51**            
(0.69) 

0.29            
(0.58) 

0.40            
(0.88) 

     - 22 year old 
-0.57***            
(0.22) 

-0.90**            
(0.41) 

-0.97***            
(0.26) 

-1.59***            
(0.52) 

0.14            
(0.45) 

0.20            
(0.68) 

Northwest cluster 
 2.36***            
(0.12) 

3.78 ***           
(0.21) 

- - - - 

Standard Dev. 4.66 - 4.35 - 5.31 - 

# of observations 18,506 18,506 10,525 10,525 7,981 7,981 

In each model, "Reference" represents the height of the referent individual: Español, Primary Sector, urban, 
born in the 1750s and older and younger than 22 and 40, respectively. The rest of the coefficients are 
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differentials with respect to the constant. Standard errors are reported in parentheses. ***p<0.01, **p<0.05, 
*p<0.1 
 
 
A.2 Figures 
 
Figure 1: Histogram of total measured in Paris feet 

 
 
Figure 2: Clusters (measured) 
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Figure 3: Histogram of heights: all localities 

 

 

 

A.3 Maps 

Map 1: Localities in the sample. 

Source: INEGI coordinates treated with MATLAB. 


