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PREFACE

Tug following report is based upon field work in physieal anthro-
pology earried on by me in the state of Yucatan, Mexieo, from
February to October, 1927. Mrs. Williams acted 85 my assistant
both in the field and in the later treatment of the dats. The work
was done under s grant made by the Buresu of Internstional Re-
search of Harvard University and Radeliffe College. 1 wish here to
indicate my indebtedness to the Bureau and its chairman, Professor
@, (5. Wilson. To Professor E. A. Hooton, to whom the grant was
made, and under whose direetion the work was done, I owe thanks
for advice and guidance; and to him, to Professor A. M. Tozzer, and
to Professor R. J. Terry I am indebted for counsel in the prepara-
tion of the manuseript.

To the Carnegie Institution of Washington, and to its president,
Dr. John C. Merriam, to Dr. 8. G. Morley, director of the Chichen
Itz Project, and to Dr. F. G. Benediet, director of the Nutrition
Laboratory in Boston, I desire at this time to express my apprepia-
tion and thanks for codperation in the work. I owe special thanks
for assistagee to the governor of the state of Yucatan, Sr. Dr,
Alvaro Torre Diaz, and to Sr. Professor Bartolome Garcin Corres,
who was acting governar in the absence of Dr. Torre Diaa.

The field work would have been doubly arduous snd many times
impossible without the aid, advice, friendship, and hospitality of
many persons in Yueatan, among whom are: Sr. A, Vales 8.,
Director Cleneral of the Ferrocarriles Unidos de Yucatan, 8.A,
who placed faeilities for iravel at our disposal; Sr. Alonso Patron
Espada, Sr. Dr. Rafael Cervera L., Sr. Fernando Cervern G. R.,
Sr. Arturo Ponee C., the brothers Gamboa A., Don Luis, Don
Alfredo, Don Octavio, and their nephew Don Camilo, all owners
of henequen plantations where valuable data were obtained; Sr.
Dr. Guillermo Vega L. and Sr. Dr. Eduardo Urzalz R., who made
the patients of their hospitals available to me; Sr. Dr, Narciso
Souza N., whose technical aid in roentgen-ray work and whose

advice were invalusble; Miss Funies Blackburn, director of the
Tumer-Hodge Colegio Americano, who permitted me to examine
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the children of her school; Mr. A. A. Voganitz, American Consul:
Mr. Arthur P. Rice; Sres. Juan and Eduardo Martiner; Sr. Vicente
Molins; =r. Pedro P. Castillo C.; Sr. Tranquiline Perez C,: Sr.
Delio Zaldivar; Br. A. Burgos C. Finally I wish to thank for as
sistance Dr. W. L. Moss of Harvard Medies! School, Mr. Franklin
M. Kellogg of the Munson Line; snd the Plymouth Cordage Com-
pany of Plymouth, Massachusetts.

The publieation of this work has been made possible by & grant
from the Bureau of International Research of Harvard University
and Radeliffe College and by the further financial assistance of the
Peabody Museym.

Many obligations were incurred by me other than the ones
named. None can be adequately repaid. I can only scknowledge
my indebtedness.

G.D.W.

SenooL or Mmoo
Wasamgran Usiversrry, Sr. Loums
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INTRODUCTION

Ix February, 1927, the writer and his wife were sent to Yucatan, a
southern state of Mexico in the peninsuls of Yucatan, by the
Bureau of International Research of Harvard University and
Radeliffe College. The purpese of the expedition was to collect
data relating to the phyzical anthropology of the Maya Indians of
that region and to study the physical effects of race mixture be-
tween the Mays Indinng and their eonquerors. Although great
progress has been made in the study of the archaeclogy of the Maya
area, little aceurate information is available concerning the physical
charaeteristics of the descendants of those who were responsible.
for the great civilization for which that eountry is famous. Fur-
thermore, the present population of Yueatan represents the result
of race mixture which oceurred, in the preponderant majority of
cases, between only two distinet racial stocks who have interbred
in comparative isolation, The opportunity to study such s com-
paratively simple case of race mixture is rather unusual.

For several years the Camegie Institution of Washington has
maintained an archaeological station at the ruins of the ancient
city of Chichen Itza, in Yueatan. Between Dr. E. A. Hooton of
Harvard University, who represented the Bureau of International
Research for our work. and Dr. 8, G. Morley, in charge of the Car-
negie Chichen Itza Project, an arrangement was made whereby we
aeted as temporary members of the Carnegie expedition and began
our study of the physical chameters of the population of Yueatan
with data collected from the native Iaborers employed at Chichen
Ttza. The work here and at the neighboring village of Pisté con-
sumed two months of our time. Through our aequaintance so ac-
quired in the region and through the good offices of Dr. Morley, we
were able to move for our work to Xocenpich, a village u few miles
from Chichen Itza. Dizitas, the nearest railway station to Chichen
Ttzm, became our next headquarters. The work at this town of
approximately fourteen hundred peopls occupied several weeks of
our time. Work was done also at the following haciendas: Dziuche
near Izamal, Sacapue near Motul, Canicab near Acanceh, Cacso
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and Yaxcopail, both near Clhiochola. Dr. Guillermo Vega L. of the
Hospital O'Horan of Merida and Dr. Eduardo Ursaiz R. of the
Asilo Ayals of the same eity kindly permitted us to exnmine the
patients in their hospitals in the interims between our haciends
visits.

The work at all these various loestions required about eight
months. It is needless to say that without the codperation of the
subjects themselves, and the advice and aid of the gentlemen men-
tioned in the preface, twenty-five hundred men, women, and chil-
dren eould not hayve been examined in that space of time, Of thesa
twenty-five hundred subjects, only eight hundred and eighty male
and six hundred and ninety-four female adulte, born I Yueatan
of racinlly mixed Indian-White parents, are to be considered in this
study. As the map concerning birthplace of these subjects shows,
our sample is a eross-section of the hacienda and village population
of the country, (Plate 1.)

Besides the anlinary anthropologieal mensurements and obser-
vations, we mude observations concerning certain physiological
charucters, e. g blood pressure, pulse, and bass]l metabolism,
The litter data were collected by means of o portable machine fur-
nished by Dr. F. G. Benedict of the Camegie Institution of Wash-
ington Nutrition Laboratory. A period wns spent in lesrning the
technique of the machine in Dr. Benediot's laboratory before the
departure for Yueatan,

The suther wished fo make some psyehalogical tesls on the Yues-
tecans but was advised by good authority that such tests had not
yet renched the necessary perfection and that no sccurate interpre-
tation eould be made from them. Two sets of data of psychologieal
nature were obtained. One set was based on a test for color-blind-
ness; the other was concerned with musieal ability. All the latter
data were collected in the Turner-Hodge Colegio Americano
through ite head, Miss Eunice Blackburn. The subjeets for this
Bedshore test were pupils of the sehool and thersfore non-adilts,
The resulia do not coneern us in the present study.

The governor of the state of Yucatan, Dr. Alvaro Torre Dinz,
was kind enough to permit the writer to senid back to the Pes-
body Museum of Harvard University one hundred skeletons from
the cemnotery of the city of Merida. These will be studied at a later
time und the data be added to those presented here.
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About eight hundred and fifty blood samples were taken st
Chichen Itzs, at the two hospitals in the city of Merida and at the
Haciendas Szeapuc and Canicab. These were sent s soon as pol-
lected to Dr., W. L. Moss of Harvard Medical School. About seven
liundred and fifty of the samples withstood the journey to Boston
without breskage or deterioration and were subsequently typed
for isoagglutinins by Dr. Moss.

Certain sociological data were colleeted In each of the places
visited. The material refers to the gize of families, edueation, age
ai marriage and st childbirth. These findings are presented in
this puper. Plate 2 gives a sample of the blanks used in collecting
the physieal data.






MAYA-SPANISH CROSSES
IN YUCATAN

HABITAT

The Maya Region. The region in which remains of the pre-
Columbian Mayz civilization are found corresponds- elosely with
that still inhabited by Indisns speaking dialects of the Maya lin-
guistic stock. Roughly it lies between eighty-seven degrees and
nipety-four degrees west longitude and fourteen degrees and
twenty-two degrees north latitude. More exactly it comprises,
in Mexico, the states of Tabasco and Chinpas and the peninsuls of
Yueatan (with the states of Campeche and Yueatan and the terri-
tory of Quintana Roo), in addition to the whole of British Honduras
and two-thirds of Guatemala lying north of the Motagua River,
and a considerable portion of Honduras.

The Mayn ares, ss above defined, contains three principal sub-
divisions. The first of these comprises the peninsula of Yucatan;
the second, the great central valley; the third, the eordilleran pls-
teau on the south and west. It is a part of the first of these natursl
subdivisions, the state of Yucatan, that is here interesting as the
habitat of & human group.

Topography. The peninsuls of Yucatan iz generally level, with
slight elevations. Owing to the formation of the country, the hy-
drographic conditions of Yuestsn are peculiar. It is only in the ex-
treme south of the peninsula that rivers are found. The limestone
formation is said to be mainly Tertiary, but pariially of the Cre-
taceous period: It admits of numerous underground streams.
Natural sink-holes, ealled cenotes, are found evervwhere through-
out the peninsula. These cenofes were the source of water supply
for the pre-Columbian population. The Spanish taught the Indisns
to dig wells and many of these are in use today. More commenly,
at present, windmills, rather than hand power, lift the water to the
surface. Mérids, the capital, when eeen from an elevation, is a
veritable forest of windmilla.

The northern part of the Yucatecan peninsila, instead of having
the luxuriant tropical vegetation often found in countries of low
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latitude, is in reality a great semi-arid plain. The forests, nowhere
dense, dwindle away in parts to a stunted “‘brush” barely supported
by the seanty soil which only partially covers the underlying lime-
stone rock. It is indesd to the porous character of this rock and the
absenee of pronounced relief, rather than to a deficiency in the
rainfall, that the aridity must be chiefly aseribed.

The great plain of northern Yuestan extends southward from
the Gulf of Mexico as a gentle, even slope, at an average increase in
elevation of about one foot per mile. The coast itself is low. To
the southward of Mérids, the capital, about fifty miles from the
seq, the land rises in the form of a series of low hills which have s
general trend from northwest fo southeast, Their average height
is four hundred or five hundred feet. Between Mérida and the
coast, the general surface appears to be almost us flat and level as
a floor. South of Mérida, however, the dissection of the plain has
progressed further, and the surface topography is much more ir-

Climate. The climate of the Maya area as a whole is tropieal;
that of the state of Yucatan has been deseribed as sub-tropical.
The durstion of the rainy season is less in Yucatan than in other
regions of the general Mayn area of greater land relief. The rainy
seqson lasts from June or July to September or October. During
the remainder of the year the rainfall is small, althongh there may
be oceasional thunder showers. The semi-urid character of the soil
is especially marked during the dry season, when many of the
trees lose their leaves and the general appearance of the vegetation
reminds one of more northerly regions in early spring or late [all.
The climate of Yueatan, being dryer, is on the whole healthier
than the neighboring regions. Especially in the dry season, the
nights are often coal. The northern part of the peninsala is much
healthier than most countries lying so well within the tropies, and
lacks nlmost entirely the terrors of the tierra caliente of Mexico
proper. The temperature ranges from seventy-five to ninety-cight
degrees Fahronbeit in the shade, but the heat is modified by sea
winds which prevail day snd night throughout the greater part of
the vear. Oecasional temporales or northers sweep down over the
gulf and over the open region. The hottest months sppear to be
Merch and April, when the heat is inereased by the burning of the
cornfields.
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Flora. All the northern districts are destitute of large trees.
Cole (1910) notes that ““the failure of the soil to retain moisture also
limits very closely the kinds of crops that ean be cultivated sne-
cessfully. It is true that during the rainy season many garden
erops may be grown successfully, but the two most important
products of the country are corn and henequen.” It should be
mentioned that the large haciendas or plantations are owned by
landlords who live In the eapital eity of Mérida, and who generally
delegate the immediate supervision of the work to major-domos.
These large tracts of land are devoted almost exclusively to the
growing of henequen, and the préparation of the fibre for the mar-
ket. Much of the product reaches the United States and is used
here in the form of binder twine. SBugar cane is cultivated to some
extent, especially in the south of the state. The Indian of the
haciendsa does not do agricultural work for himself. Corn, one of
the prineipal articles of diet, is bought for these lnborers and in
many esses comes from the United States. The village Indisn
represents a second type of agricultural luborer. He warks for
limself generaily in growing his own ecorn. In the off season, he
often does game other work for pay, but he is first and last an in-
dependent farmer,

The method of raising corn employed by the natives is de
pendent upon westher conditions, and is very impoverishing to
the soil. At the close of the dry season, the Indisn prepares his
milpa or cornfield by burning the timber from a tract of land,
which is then planted to corn when the rains begin. A good crop
i dependent on plenty of rain. Corn is the staple food, and & scar-
city of this cereal, due to & bad season, is a serious matter. It is
common for village Indians to farm adjoining plots of » tract close
to the village or even as far distant as ten milés. (The latter con-
dition results from the neoessity of constantly using new lands.)
They are thus able to assist each other in the work. Beans and
squashes are also ruised. The corn is genernlly eaten in the form of
tortillas or unleavened pancakes, which are prepared from lye-
soaked eorn, ground formerly by hand on stone melales, but now
by means of hand food-choppers or power mills.

Fauna. The raising of cattle is limited by the scarcity of forage.
The leaves of the ramon trees have to be gathered for the horses in
place of hay. The writer recalls a hacienda where two men were
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employed for the sole purpose of procuring branches of such trees
as food for the live stock. Chickens and tame turkeys are ruised
everywhere,

Deer, jaguars, pumas, and large rodents called tiplaguintls are
found in the stunted monte or *brush™ which rims the cultivated
portion of the state on the south and east. Sepalofes or seavenger
bugzards abound. Wild turkeys, deer, and lipisquinlli are eaten
when procurable. Snakes are comparatively rare, but iguanas are
a common sight. Tapirs, pecearies, monkeys, and a great variety
of hirds are not seen within the confines of the state of Yucatan.
Wild animasl life in general is more abundant and prolifie in the
better watered regions to the west, south, and east.

HISTORY *

Pre-Columhian History. It seems safe to assume that by the
beginning of the Christian era the Maya civilization was fairly
started. How long a time had been required for the development
of the complex calendar and hieroglyphie system to the point of
graphic record, it is impossible to say, and any estimate can ba
only conjectural. But by the end of the second century 4.p. there
began an extraordinary development. City after city sprang into
prominence throughout the southern part of the Maya territory.®
Little more than the material evidences of architecture and sculp-
ture have survived the ravages of the destructive environment in
which this eulture flourished, and it is chiefly from these remnanis
of ancient Maya art that the record of progress has been partially
reconstructed. '

This period of development lasted upward of four hundred years
or until about the close of the sixth century. Judging from the dates
inscribed upon their monuments, all the great cities of the south
flourished during this period: Palenque and Yaxchilan in what is
now southern Mexico; Piedras Negras, Seibal, Tiksal, Naranjo, and
Quirigua in the present Guatemals; und Copan in the present
Honduras. All these cities rose to greatness and sank into insig-
nificance, if not indeed into oblivion, before the elose of this Golden
Age.

§ I the listucka] sketch beew gives, T hove desws Freely wpon the following sutherities:
Spinilen. 1943 and 1028; Toxser, IV0T: Morley, 1615. Altbemgh must of the sketch sosisis of

ﬁummmhhnmmmm&mamh_
1 Sos Tue Mava Roown, p. 1.
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The causes which led to the decline of eivilization in the south
are unknown. The following theories have been put forward:

1. The Maya were driven from their southern homes by strongee peoples
jrushing in from farther south und from the west. — Morday, 1015.

2. The Maya civilization, having rum its natural eourse, collupsed throtgh
gheer lack of inherent power to wdvanee. — Maorley, 1915,

3. The discovery and colonization of the southern part of Yucatan about
the niddle or close of the fifth century doubtless hastened the general deching
of the citles of tha south, if it difl oo more. — Morley, 1815,

4. Produetion of food did not keep pace with the growth of populstion, 5o
that emigration to fresh lands became necessary. — Morley quoted by Hunt-
ley, 1028,

5 Dhﬂuuﬁdemiﬂ,muhﬂyo!pﬂmhm.hnbmmmﬁﬂdu
causes of the decline. — Spinden, 1021

6. The geological meord shows & progressive tilting of the land from the
gouth, which has raised the surfncs above the permanent water-table in the

eavernous limestone bedrock, drining the lakes and cenotes from the bottom
progressively northward, until there are only remnunts of their number re-
maining. With the diminution of the water supply, and s lange popiilation, the
nature of these stagnant pools remmiming, phas the lack of knowledgy of sanita-
tion on the part of the peopls, might easily have eaused epidemics. The in-
habitants moved slways northward in the direction of Yueatan. The numbaors
and virility of the people were thus depleted by both lack of food snures and
epidemics. — Humtley, 1925,

#There seems to be ne resson for believing," contradicts Cole
(1910) “that the elimatie conditions in Yueatan were any different
at the time the Maya eivilization was at its height than they are
today."”

The oceupation and colonization of Yueatan marked the dawn
of 8 new ern for the Maya, although their renaissance did not take
place at onee. There seems to have been a feeling of unrest in the
new land, a shifting of homes end a testing of localities, all of which
retarded the development of architecture, sculpture, and other
arts. The opening of the eleventh century witnessed importunt and
far-reaching political changes in Yucatan. Chichen Itza (founded
long before) was reoccupied, and about this time the cities of
Uxmual and Mayapan seem to have been founded. In the year 1000
these three cities formed a confederney in which each was to share
equally in the government of the country. Under the peaceful con-
ditions which followed the formation of this eonfederney, for the
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next two hundred vears the arts blossomed forth anew. When
these and other cities were in their prime, the country must have
been ane great beehive of activity, for only a lurge population could
have left remains so extensive,

This ers of universal peace was sbruptly terminated about
1200 o.p. Civil war broke out between the cities of Chichen Itzs
and Mayapan: The leader of Mayapan ealled to his aid the Mexi-
ean Toltees, who had settlements in Tabasco, and utterly routed
his opponent. There is strong evidence that Mayapan became the
most important eity in the land. It is not improbable that Chichen
Itzn was turned over to the Mexican allies, perhaps in recoguition
of their timely sssistance, It is eertain that sometime during its
history Chichen Itza eame under a strong Toltee influence. Severnl
groups of buildings show in their architecture and bas-reliefs that
they were undoubtedly inspired by foreign rather than by Maya
ideals.

According to Bpanigh historians, the fourteenth century was
characterized by incressing arroganes and oppression on the part
of the rulers of Mayapan, who found it necessary to surround them-
selves with Mexican allies in order to keep the rising discontent of
their subjects in cheek. This unrest finally reached its eulmination
about the middle of the Gfteenth century, when the Maya nobility,
unable longer to endure such tyranny, banded themselves together
under the leadership of the lord of Uxmal, sacked Mayapan, and
slew its ruler.

There ean be but little doubt that this event sounded the death
knell of Maya civilization. With the destruction of Mayapan, the
country split into a number of warring factions. Soon the land wes
rent with strife. Presently, to the horrors of civil war were added
those of famine und pestilence, each of which visited the peninsila
in turn, carrying off great numbers of people.

This, briefly, is the history of Yueatan up to the arrival of the

Post-Columbian History. In 1502, on the fourth and last voyage
of Columbus; when the expedition was in the Guif of Honduras; an
Indisn canoe was encountered which had probably put out from
the shores of Yueatdn In 1511, & ship was wreeked on the coast
of Yueatan. Geroninio de Aguilar and Genzalo Guerrero survived, -
and lster Aguilar became nn interpreter for Cortés. In 1517, Fran-
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cisco de Cordoba landed the first Spanish expedition on the shores
of Yueatan. The natives were 8o hostile, however, that he returned
to Cuba, having accomplished little more than the discovery of the
country. In the following year, Juan de Grijalva descended on the
peninsuls, but he, too, met with so determined & resistance that he
sniled sway, having gained little more than hard knocks for his
pains. In the next year (1510), Hernando Cortés landed on the
northeast cosst, but reémbarked In & few days for Mexico, again
leaving the courageous natives to themselves. In 1526, Franciseo
Montejo, having been granted the title of Adelantado of Yucatan,
set about the conquest of the country in éamest. Spinden notes
that the number of early historieal references to the Mayn Indians
is small, partly due to the fact that the principal theatre of action
for the Spaniards lay in the Valley of Mexico. The early lack of
interest of the Spaniards in Yueatan was probably contingent on
the fact that that peninsuls had no mineral wealth to exploit as
had Mexico proper.

Montejo sailed with three ships and five hundred men for Yucas-
tan. He first landed on the island of Cozumel, but soon proceeded
to the mainland and took formal possession in the name of the
King of Spain. This empty ceremony soon proved to be but the
prelude to & sanguinary struggle, which broke out almost immedi-
ately and eontinued with extraordinary fevocity for many years,
the Maya fighting desperately in defense of their homes, It was
not until fourteen years later, in 1541, that the Spaniards, having
defeated a conlition of Maya chieftains near the city of Icheanizi-
hoo, finally brought the conguest to a close and accomplished the
pacification of the country. With this event ends the independent
history of the Maya.

There was no large attempt made st Christianizing the natives
until the vear 1546, when one hundred and fifty missionsries were
gent over from Spain. Villalpando settled at sbout this time at
Campeche, where he founded a convent, and later at Mérida, where
another convent was established.

In the yesr 1548 the proyinee of Yucatan was made subject to
Mexico,

About 1551 Diego de Lands was sent to Yueatan as a mission-
ary. He later was made Bishop of Mérida. His necount of the cus-
toms and ceremonies of the natives at the time of the Conquest is
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the best that we possess. Bernal Diaz del Castillo, a companion of
Cortés, is snother historian who wrote in this century.

The first hall of the seventeenth eentury is marked by the num-
ber of Spaniards who visited Yueatan and the eountry to the south.
Many of these men came to Yueatan and Tabaseo as missionuries.
Diego Lopes de Cogolludo, s Spanish Francizean, spent the second
guarier of the century in Yueatun. His Hisloria de Yuctlan is the
best anthority on the early history of the country down to 1655,
The best of the more recent books is one written by a native of
Yueatan, Don Juan F. Molina y SBolis, Historia del descubrimiento
y conquista de Yucatan con una resefia de la historia anbigua.

It is interesting 1o note that Montejo, in his conguest, had sue-
ceeded in establishing Spanish rule over barely one half of the
peninsula. The eastern and southern parts of the peninsula were
not conguered. The terrible War of the Castes was precipitated by
the sending of several shiploads of Maya Indians 1o Cuba as slavea.
This war broke out in 1845 and resulted in abandonment by White
landowners of much of eastern and eentral Yueatan. A nominal
trenty of peaes was concluded in 1853, but those parts afterwards
pacified were never able to retrieve the earlier prosperity. Quin-
tana Roo was separated from the state of Yucstan in 1902 and
teceived a termitorial government under the immediate supervision
of the national executive. Practical independence has always been
maintained by the Indians of this region, and their unfriendliness
has retarded thorough exploration of the area.

Population: General. The tolal population of the state of
Yueatan was given, in the official census of 1910, as 339,613; in
the official census of 1921, ue 345,991, The statistical sample which
serves for diseussion in this paper eomes from this total population,
but concerns only adults,

Spinden (1928) remarks that 1he Increase in population for all
Mexico sinor the 1803 estimate of Humboldt is about one hundred
and fifty per cent. The Indian part of the total Mesican popula-
tion geems to have held its own or perhaps to have gained, if we
eliminute immigrants. The Maya territory, Spinden states, in the
peninsuls of Yueatan, I8 an exeeption to the geoeral adyunee.
Humbaldt, about 1803, gives the population of the political district
of Mérida (which seemns to have included Campeche) as 465,800
and that of Valladolid ss 476 400, making a total of 842,200 for the
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Mexican part of the peninsuls. This may have been an overesti-
mate, but a very great falling off resulted from the War of the
Castes. Official figures for 1921 for the state of Campeche are
T6,419; for the territory of Quintana Roo, 6956. These, therefore,
plus the population of Yueatan above given, make the 1021 eensus
for the Mexican part of the peninsuls 429 366,

Bpinden (1928) makes a “conservative minimum estimate of
26,000,000 far the red ruee at the present time. The chronologieal
evidence indieates the greatest aboriginal populstion of America
sbout 1200 a.p., this being a haleyon epoch of far-flung trade at the
maximum expansion of wetland eultures. The numbers of the red
race st that time may then have amounted to two or three times
the present numbers, or say 50,000,000 to 75,000,000 souls.” Yues-
tan was of course participating in this period of florescence.. It is
evident, therefore, that the Maya branch of the aboriginsl Ameri-
can ruce has declined greatly in numbers since a.p. 1200, when ita
culture was at its peak.

Population: the Spanish Element. Estimates of the numbers of
pure- or mixed-blood Mayas st any period since the Conquest are
worthless. We may be certain, however, that raee mixture has been
prevalent in Yueatan sinee the days of the conquesi. In this con-
nection it is interesting that Stephens (1843, Vol. I, p. 350) notes
that in the village of Noheacab, near the ruins of Kabah, “the
most backward and thoroughly Indian of any village we had
visited, many of the white people could not speak Spanish, and the
conversation was almost exelusively in the Maya langunge.”

Since Spain is not o racially homogeneous nation, it Is important
to know from what part of Spain the majority of Spanish emigrants
to Mexico came. We have been told that most of the emigration
from Spain to Mexico has been from the central and southern parts
of the former country. Accurate information on this point seems
hard to get. We have, however, in the writings of one of Cortés’
enpiains (e bibliography under Diaz del Castillo) a chapter which
states the places of origin in Spain of some of the captains and
soldiers of Cortés. Bernal Disz del Castillo necompunied Cortés
through the latter’s adventures in the New World snd devotes the
«chapter sbove mentioned of his history to interesting personal
facts conecrning various members of the companions of Cortés who
were engaged in the conquest of Mexico. As to the Spanish and
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Old World provenience of these soldiers and eaptains, we find the
following:

TABLE 1
*Old Castile 1
Valladaolid .. #
Salammnes . . 4
T 3
P S S A P R R T ]
Burgos .. a
Begovia. 1
T e 3 o . m 3
CASTELIANA SEPERIOR ., ..o o0vonurn 82 #Ho%
Badejos ... ....ooo..oooiiiiaoo.. T
6 R g L]
Toledsy o..coais i
“Estremadurn 2
Casretiads ISrmmioR. . ..cocoeineis 14 1685
Sevilla. .. ]
Huelva .. __...... 10

M T ena
R i 5 555 i e e e

ANDATOTIA Bars .o voeiiiarninsns 22 MER
DADBAR o) ~evwreareerren====rswys B

AT R =

Axparritie Avra & G.0%

AN = e = a s o S = s A A S b 2 245

Varsxcrana 2 2A%

Borin. ;... 1

Guadalajura 1

AMAQONERA - ..\ . | 24%

Intas BALEARES .....cooabioaasii 1 1.2

Basqumes. . a8 5465

AL PAPAIE  aeermrmsrsnmmsmnnsnnsms 89

Porrroas 8 8.7 of Grand Total
T e = e AR 1 1.0% of Grand Totsl
Graxp Toran -ﬂ;
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1t is of course s small sample that Dias gives considering that
there were many more than ninety-two men in Corlés' expedition.
But the historian has given us unique data, and we should thank
rather than eriticize him: He himself eame from Valladolid. Since
the largest proportion of the men mentioned eame from that part
of Spain, it may be eaid that Diaz knew more of the men from that
part of the country, or wished kis portion of Spain to appear as the
land of the conquerors of the New World. Such a view is unchari-
table to say the least.

1t does not follow, furthermore, that the provinees that gave
hirth to the conguistadores were the same provinees that later sent
emigrants to the New World. Yet in Diaz’ data we have at least
s rough index of the kind of Spaniard who came to the New World
(and incidentally 1o Yueatan), and who was one of the parties in-
volved in the race mixture that took place there.

A glance at the table and the map prepared from Diaz’ data
shows that the western hslf of Spain and also Portugal furnished
the great majority of the adventurers listed by the historian. More
pame from the region of Spain termed by Oloriz (see Barras, 1025)
“Oastellana Superior’” than from any other district. The impor-
tance of this knowledge lies in the fact that a fair erass section of
the various Spanish types is represented in Dinz’ group (Plate 3).

Aranzadi and Hoyos Sainz (1504a) tell us that “bloe eyes cross
Spain like a slanting ridge (from Vizeaya to Portugal) over a coat
of arms, the upper left field representing the chestnut-brown, the
lower right field the honey-colered, eye. Leptorthiny, in the form
of “aristocratic,” Basque-like, or Old Castilian noses — or large,
long noses, tends to be associated with the blue eyes. The Amb
nose is an eagle nose, and the honey-colored and gray-brown eyes,
of African origin, belong with mesorrhine and strongly dolicho-
cephalie skulls. The gray-blue eyes north of the blues certainly
contain & strong chestnut-brown influence which shows European
(and Asiatic) relations.”

If one aceepts the statements of Amnzadi and Hoyos Sainz and
the conclusions drawn from Diaz’ dsta, it seems likely that all the
varions racial elements that make up the Spanish nation contrib-
uted to the Spanish emigration to the New World and conse-
quently to the White side of the mixture of races. Thus, alihough
dark eyes and hair characterize o large part of the Spanish popu-
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lation, depths of color of eyes and hair comparable to those of the
Indians sre not to be expected, for the Aranzadi and Hoyoe Sains
elassification of dark eves includes such eolors as black, dark chest-
nut, dark gray, and dark honey-colored. Such eye colors are found
in the Andualucias and in northwest and northeast Spain in propor-
tions of the populstion ranging from eighty per cent to eighty-six
per cent. On the other hand, the Basque provinces and Navarra,
with Aragonesa, are reported by Aranzadi and Hoyos Saing as
having about thirty-five per cent of blue or gray-blue oyes; south-
eastern Castellana Superior and northern Castellans Inferior as
having twenty-one per cent; and Caceres and Badajos as having
about fifteen per cent.

It may be concluded, then, that all the various racial elements of
the Spanish nation were involved in the race mixture with Indians
that took place after discovery of the New World.

THE PROBLEM

One series of eight hundred and eighty men snd another of six
hundred and ninety-four women of the hemp plantations, towns,
and cities of Yueatan have served as subjects for a somatologieal
investigation, the data of which form the material of this mono-
graph. These men and women represent the progeny of crosses
between the indigenous Mays population and White conquerors
and immigrants. The mixture has continued over & period of some
three hundred and fifty years. The Whites huve been for the most
part of Bpanish nationality. The Indian participants have always
been numerically predominant., In eomparative isolation these
two stocks (and practieslly no others) have interbred during a
sufficiently long period of time to have produced a great many of
the various types possible.

The opportunity for study of race mixture presented by the
Maya-White eross is unique in some ways. In sll paris of the
world race mixiure has occurred, but the student of physical an-
thropology usually encounters certain obstacles in sttempting to
study the phenomena of miscegenation. These are specifically:
(1) the difficulty of anslyzing mixtures which have taken pliee be-
tween secondary or derived raees; (2) lack of geographieal isolation,
involving the addition of new racial or environmental factors sub-
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spquent to the primary eross. In the ease of the Yucateeans, the
White group Is itself the result of race mixture, but between White
sub-ruces which are all distinetly different from the Maya group.

Before considering the particular problem of Mayva-White mix-
ture, it will be necessary to set forth certain existing conditions
that affect the approach and method of solution of any investiga-
tion of race mixture.

There are differences among men in size of body and body parts.
Two kinds of factors operate to effect these differences: racial or
hereditary, and environmental ones, such as nutrition and diseasa,
Where the effect of one kind of factor ceases and the other begins,
it is often difficult to determine. Indicial or proportional differ-
ences are racially important; yet, since they are ealeulated from ex-
pressions of size, they are not free from eertsin environmental
effecta. Environment affects to greater or less extent every human
individus, and races sre collections of such individuals.

What parts of the individual does the environment affest? Are
all organs and tissues equally influenced by & given environmental
factor? After considemtion of a large number of environmental
factors, does there remain a single part, organ, or tissue that has
not been markedly affected? In the present stute of our knowledge,
such questions can not be answered with certainty, and an open
mind must be maintained.

Fellowing the discoveries of Pasteur, the medical profession, in
its study of the human body and its affections, has devoled itself
almost exclusively to the investigation of environmental causes
and effects. As the result of this line of attack upon the nature of
disease, medicine has made remarkable progress. Likewise, stu-
dents of man’s social life have demonstrated the great part that
environment plays in that field. In the face of these great contri-
butions to our knowledge of human life, certain over-zealous indi-
viduals have nevertheless made ill-advised statements regarding
the influence of heredity on man, and in consequence have brought
down upon themselves and unfortunately also upon their more cau-
tious eo-workers a certain degree of distrust of the claims made for
the importance of the hereditary factor.

1t is unfortunate, too, that some of the students of race seem at
times to have forgotten what they were studying, and have intro-
dueed eonfusion into the biclogiesl definition by indicating na-
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tional, linguistic, religious, and geographical “'races.” Today in-
vestigators are adhering more sirietly to the biologieal conception
of race. With this more general realization that race isa biological
term has come an apprecistion of the fact that the relation of man
to his heredity and to his environment is very complicated. With
it hus come the conclusion that & great deal will have to be learncd
before the problems that arise ean be thoroughly understood. It is
certain, however, that some human traits are less susceptible to
ordinary environmental influences than others. Such nop-adaptive
traits appear generation after generation, relatively unchanged,
unless there is mixture with another race. This provision concern-
ing miscegenation brings us to another important eonsideration.

A widely prevalent feeling toduay is that there is little utility in
the study of raee. The protagonists of this view state correctly
that race mixture has continued at lesst throughout the historieal
period and is going on now; therefore, pure races as entities sre non-
existent. Draper (1924, p. 36) says, “It may well be that the con-
eeption of race as we have so far beld it is no longer tenable on ac-
count of the almost universal admixture which modern means of
transportation have brought about, The inereasing facilities for
migratory movements during the last hundred years have forever
shattered the biologic isolation of the subspecies of man.” It is
the contention of this monogmph that such & view as Draper’s too
readily abandons hope of a way out of the difficalties involved in
the study of race mixture. If there are traits relatively unaffected
by environment, those traits must be non-funetional or relatively
g0. These comparatively useless traits are then inherited aceording
to genetic luws. I the characteristics of this kind that are found in
the parent races are known, genetic principles can be applied to
the study of the offspring and the investigator can deal, not with
what appears to be a “melting pot,”" but with groups segregated
according to the laws of genetics and according to an acceptable
definition of race. The following definition of the term “race”, by
Hooton (1926), has been selected as the best so far proposed: "A
race is 4 great divigion of mankind, the members of which, though
individually varying, sre charseterized as & group by a certain
combination of morphological and metrical features, principally
non-adaptive, which have been derived from their common de-
mt‘i!
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How these segregated groups ean be derived from a seemingly
inextrieable mélange is one of the important problems of this
monograph. The shortness of the memory of man and the well-
known inadequacy of his systems of recording births prevent in
most cases the availability of relisble genealogical data. It is
mainly for this reason that, when racial data are derived, skeptics
express such views as that of Draper guoted above.

CGranted that it is possible to give a racial designation to any
individual, of what value is that to humanity? As for eontribu-
tions 1o human well-being, it is admitted that in comparison with
the students of environment in medicine (such as the bacteriologist
and the immunologist, who by the study of pathogenie organisms
have kept us or made us well) and with the student of nutrition
{who has demonstrated how to free us of such diseases ss rickets,
seurvy, and pellsgra), the student of race has so far contributed
little. The study of environment has proved its utilitarian impor-
tance in the immediate, pressing problems of man. The study of
race hae not thus far demonstrated ite practical use, partly be-
cause the laws it seeks to discover are, if more fundamental, less
obvious and less suseeptible to experimental test in man, and partly
because the investigators of the attributes of race have in the past
been misled into investigating the attributes of something else than
race. Racial attributes will not be discovered if national or lin-
guistic groups are studied in place of those biologically defined.

It is the contention of this monograph that no group but the
biologie one ean serve for an inquiry into racial characters and that
no worthwhile data on racial attributes can be secured in the ab-
sence of a reliable technique for the isolation of racial types. It is
fatuous to attempt a study of the varying mental or physical ca-
pacities of races when the investigator has neither a elear coneep-
tion of what races are, nor any reliable methods of separating
heterogeneous populations into racial types.

The oliject of this study is lo demonstrate the practicability of re-
solving o racially mized and heterogeneonus populalion into signifi-
cantly differing subgroups which present a uniformity of physical
characters, adaptive and non-adaptive, sufficient lo justify the con-
clusion that relatively pure racial types have been distinguished.
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SORTING: ITS TECHNIQUE AND THE THEORY OF ITS
APPLICATION TO THE STUDY OF RACE MIXTURE

Apparatus and Technique. Race systematists in the past have
been inclined to link the varieties of mankind with certain aress of
the esrth’s surface, with nations, languages, and religions. They
have assigned in certain cases s raeial designation to some geo-
graphical or linguistic unit in spite of the obvious physical diversity
of its population. The authors of these unnatural classifications
have eventually found their systems involved in serious difficulties.
Today no anthropologist should define a race on other eriteria than
physical ones nor should risk the definition of a subgroup by em-
ploying other sorts of criteria.

Those investigators, on the other hand, who have tried {o elassify
man according to the biologieal concept of race have also met with
difficulties. In some cases they have defined a racial type in such &
way & to exclude from their classification all but a very few of a
population assumed to be relatively homogeneous from the physi-
cal viewpoint, The systematist who classifies by the use of a single
criterion, such as cephalic index, pigmentation, hair form, or facial
angle, often finds that he has separated a complex group into sub-
groupsa which do not agree with his commonsense ideas as to their
racial identification. The use of several or many characters in
analyzing & mixed population undoubtedly offers the best approach
to the diseovery of the various types in the group. The principle
of sorting for “a certain combination of morphological festures,
principally non-adaptive” is certainly correct if we adhere to the
definition of race already quoted from Hooton. But if several
criterin are regulsrly used for classification, the mechanical diffi-
culties of such sorting by hand suddenly loom up as almost in-
guperable, and the investigator becomes lost in a complex maze.
The method is correct but the mechaniesl difficulties must be over-
coms,

The difficulties invelved in sorting can be overcome by use of
machines of the type of Hollerith or of Powers, Sorting is their
prime funetion. In the sorting done for the Yueatecan male series,
a homemade sorter was used. A brief deseription of it and its
method of functioning follows:

Stiff Manila eards, thirteen by nineteen inches, were perforated
by maching in the manner of & candy punch board, with holes
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arrayed in forty ecolumns of twenty-five holes each (Plate 4).
The work was done with such mechanical precision that when s
large number of the perforated cards are superimposed dnd held
up to the light, each hole is as clearly defined as it isin a single eard.
Each hole on each card was designated by a printed number.

The use of such an apparatus for sorting may be explained in a
simple manner by taking a very few physical traite as the eriteria
of group selection. Let us define the racial or subracial group
which we want to segregute as being characterized by (1) straight
hair, (2) black hair, (3) high-bridged (++ and +++) noses, and
(4) prominent (+ + and ++-+) malars, In the case of hair form,
there are, according to the classification used, six possibilities of
subeategories in this single trait: straight, low waves, deep waves,
curly, frizzly, woolly. Therefore, six eards are necessary; one for
each subeategory of the trait; the cards are properly designuted.
Next the data from the original field notes are transferred to the
six cards, Cuided by the dats blanks, the investigator covers with
an sadhesive tab hole Number One on the eard for straight hair, if
data sheet Number One shows that individual to have straight
hair. If the data sheet for individual Number Two shows him to
possess curly hair, hole Number Two is covered on the eard for
eurly hair, and so on through the list for each individual und for
each desired trait, When he has finished, the investigator is able to
soe on any one of the six cards what individuals are characterized
by the trait estegory represented by that eard. If the investigator
superimposes all the category eards for one frait, and holds them
to the light, it is obvious that rays cannot penetrate at the site of
a single hole. This is so because all the holes have been accounted
for and sre therefore covered. If he wishes to know what indi-
viduals have wavy hair (both low and deep waves); he has two
options: (1) he ean look directly for covered holes on the cards for
low and deep waves, or (2) he can remove the fwo eards for low
anddeapwamﬁumtham:almnkufhnhhfummrds,mdby
holding this incomplete stack to the light he is able to see through
the game holes which are covered on the cards removed from the
stack.

This negative demonstration of a positive fact can be carried out
for groups of traits as well as for a single trait. Therefore, if one
returns to the problem formulated on the preceding page — namely,
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to determine what individuals of a group are characterized by
having (1) straight hair, (2) black hair, (3) + + and + + + heights
of nasal bridge, and (4) ++ and 4+ malar prominenee, one
proceeds by layving aside from each stack of trait-eategory cards
ill cards representing those trait eategories for which one wishes to
sort. Ome then superimposes the remaining cards, halds the stack
up to the light, and is able to identify by lighted holes the indi-
viduals who meet the stipulated requirements.

In this way multiple combinations of morphological features and
metrie features may be sorted out with sbsolute precision and with
comparative ease.

THEORY OF SORTING IN RACE MIXTURE: GENERAL

With & suitable sorting mechanism available, and the necessary
data at hand, how does one proceed in resolving a racially mixed
and heterogeneous population into truly racisl subgroups? It i=
of course desired to break up the heterogeneous sample of Yuea-
tecans who represent a variety of grades of mixture between Maya
Indisns snd Spanish, into groups representing some of these grades.

What criteria shall be used in the sorting? Tt is unnecessary to
say that upon the careful choice of the eriteria depends the validity
of the sorted groups. The belielf in the usefulness of a sorting
method for the purpose of separating into racial subgroups the
heterogeneous progeny of 'a mixture that haz oceurred between
primary mees of mankind is based upon the econvietions of Hooton
concerning the distinction between adaptive and non-adaptive
characters of man. Tt will be well to quote freely from Dr. Hooton's
article concerning this subject (Hooton, 1926):

IF e Enrplies the common posssssion of certain variations as o result of the
same ancestry, significant racial eriteris shoubl be based principally upon non-
ndaptive bodily charoters. No bodily dharncters are abeolutely unmodifialils,
but certhin organs are more or Jess stabilized in their functions, and the Jess
impartant these functions are, the greater i the prubability of bereditary vari-
ations manifesting themselves wmimpeded and anmodified in such orsmos.
Heredity runs ot in indifferent variations snd strophied onmns. The very
insiynificance of eprtain festures, such 3 the form of the hair or the thickness
of the lips, insores their bereditary tmosmision in the absenee of seleoted
adaptive modifieations that bave survival value. Fhe huaman foot, on the con-
trary, i= rigorously adapted and modified for support and locomotion in all
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warieties of mun, and the practically identical requirements of & funetinnal
nnture tend to obssurs snd obliterate any mein! varistions which may have
exisied or to subordinate them to such yariations as may be confequent upon
the babits of going barefool or shod.

1. T regard the following bodily charnoters as mainly nop-adaptive vori-
stions: the form, color snd quantity of the liair, nnd it distribution in tracts;
the oolor of the eyes and the form of the eyelid skin-folds; the form of the nssal
eartilages; the form of the lips and of the external ear, the prominence of the
chinj the breadth of the head relative io ita length; the length of the fsce; the
suturnl patterns, the presence or abseoce of o postglendid tuberdls and a
pharyngeal fosss or tubercle, prognathism, the form of the incisor teeth: the
form of the vertobiral border of the senpula, the presence or absence of & supra-
condyloid process or formen of the humernus, the lemgth of the forearm relative
to the srm; the degree of bowing of the mdins snd ulna; the lmgth of the leg
relative to 'the thigh, This 15t is not, of course, exbaustive. Many ol the
Features enumerated above, and pechaps all of them, may bo functionally moid-
tﬁnd.ﬂ'thnnmdfnrt—ul:h modifirntion arises. For emmple, the hreadth of cer-

tain Eskimo skulls appesrs to huve been constricted by the hypertrophy of the
temporal muscles. Tsually, theso charmeters, however, show no apparent re-
lationship to function, pad seem to maintain themselves by the inertin of
heredity, opourring sometimes as individual or family variations, and sometimes
more widely distributed in racial stocks,

1I. Another group of bodily chameters includes these the distinctive vari-
ations of which may have originated in functional modifications, but which
have become so stahilized as to persist in eertain stocks even in contravention.
of their original function, Thess may also be utilieed s racisl ertera, subject
to n precantion, viz., thai they may be remodified in an opposite direction,
Among these sre pigmentation of the skin, breadth of the face, height and
bremdth of the nose, size and protiinenes of the malsrs, shape and propurtions.
af the hard palste, hoight of the head, volume of the brain, propertions of the
thorax, relative length of the lower extremitios, relative length and angls of
inelination of ‘the heel-hone and sixe and dovelopment of the eall museles.

111, Features that ssem easily modifinbls in the individual and in the group
throigh the nction of environmental factors, and especially by quality of nu-
trition, diet; gait and exercise, cannot be trusted ss oriteria of moe; rxoept in
the absence of evidense for the operation of such envirenmental estises. These
include stature, weight, length of the upper extremity, proportinns of the hand,
most variaztiens of the banes of the arm, dogree of lumbar corvature aod pelvie
inelination, mosi of the varintions in the long bones of the lower extromity,
ineluding femorsl torsion, bowing, pilaster, platymeria, uriations of the ar-
ticuler surfaces of the tibia and of the shape of the tibial shalt,

What are some of the charneteristies of such non-adaptive vari-
ations? It is interesting to note that of a considerable number of
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traits offered ss relatively non-adaptive, a very great proportion
refer to characteristics of the head, as opposed to other body parts.
It is also noteworthy that most of these head characters are non-
mensurable, at lenst with techniques now in vogue.

With the use of sorting methods, in which there must be several
eategories for ench trait, or several elass intervals for each mesasure-
ment, traits or observations are much more easily graded into cate-
gories than are continuously distributed measurements or indices.
For example, the grades of cephalic index have been expressed by
the terms dolicho-, meso-, and brachyeephalie. The exact place in
the continpous distribution where a head epases to be dolicho- and
hecomes mesocephalie has not alwsys been agreed upon, When a
choice for such a point is made, that choice is conscious and perhaps
a reasoned one.

1f instead of cephalic index, the eategories of hair form are the
objeets of designation, it seems likely that several observers are
more apt to agree than in the former ease. No conscious decision
as to whether the hair is straight, wavy, curly, [rizzly, or woolly is
made by the practised observer; rather the verdiet is thrust upon
him and the judgment is mechanical. Tt is true that in the judg-
ment of hair color or eye color, & distinetion made between dark
brown and light brown is arbitrary. In sueh a case, ns in the case
of hair form, convenient eategories are ready-made for the sorter.
In the ease of eolor, as with cephalie index, there are intergrades.
The distribution for hair color, as well as for eephalle indéx, Is con-
tinuous. But the mechanical judgment of the competent observer
i# eertainly more exact us to color than it would be in estimation of
linear measurements or indicial values, The estimstion of eolor
values by the sense of sight makes colors of objects for practical
purposes almost qualitative, even though the observer knows that
the distribution is continuous,

It goes without saying that subjective observations involyving
judgment of color and estimation of the relative prominence or
degree of development of » facial festure are less desirable for com-
parative purposes than sre objective measurements of the same
traits. Undoubtedly many traits which are now recorded as sub-
jective observations will some day (and it is hoped, soon) be meas-
ured mechanically and may be recorded without the stigma of
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personal hiss which is frequently attached to subjective obeerva-
tions. Adequate mechanical methods of this kind were not avail-
able to the author for the study of the Yueatecsns. Consequently,
subjective observations of many important facial features were
made. Some of these observed characters are so important in racial
diagnosis that, despite the fact that they were ohtained subjec-
tively, they cannot be disregarded or ignored as impartant factors
in selection of racial subgroups.

The characters to be used in sorting subgroups from the hetero-
geneous general group should differ in their exhibition in the two
parent races; the characters should be non-adaptive or relatively
go and therefore governed to & much greater degree by heredity
than by environment; the characters should be those which show
evidence of linkage with eertain traits, mensurable or non-men-
surable, which in numerous studies have been found to vary defi-
nitely with rce.

A fairly large number of such traits are svailable for the purpose
in mind. Not all can be chosen. One investigator may use one
group, another worker another group of traits. But it seems likely
that if the traits chosen fulfil the above requirements, and a fair
number of important characters are used, the groups selected in
either ease will exhibit in general the same sort of gradation from
ane parent group to the other. It is obvious that the group of
charseters finally selected for subdivision of the heterogencous
series of Yueatecans are not the only charscters that can be used
for that purpose. The eriteria used represent one of several ways
in which the sorting could be done, and the racial subgroups so
delimited represent one particular application of the general
method of statistieal treatment of a miscegenetic population ad-
vanced in this monograph.

One of the measures of the suitability of an observationsl trait
for racial sorting is the smount of linkage that exists between it and
other characters known to vary to some extent with race. The
first work done in such a search for suitable eriteria consisted in
sorting the numerically expressed quantities in the Yueatecan data
of stature, head length, head breadth, bizygomatic diameter, and
cephalic index with reference to the following non-mensyurable and
relatively non-adaptive charseters of the Yueatecans:
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Hair form Form of nasal profile

Hair texpure Amount of chin prominence

Ameount of beard Form of nuanl wings

Hair color Form of eye-folds

Evo color Amouni of nesinl visibility —fromal
Bkin color Amount of nostril visihility — lateral

Prosence or absence of freckles  Amount of nesal tip depression

All of these traits pertain to the head or face. They are all rels-
tively functionless, therefore relatively non-adaptive. Many of
them have been used before as eriteria in racial classification and
others eould have been added to the list. The above Lraits were
chosen, however, as important among the relstively non-adaptive
characters.

No ane will dispute that there are mcial differences in stature,
head length, head breadth, bizygomatic dismeter, and cephalic
index. There are also, a8 is. well known, racial differences in the
expression of the fourteen traits above enumerated. What rela-
tions exist between these quantitative and qualitative characters,
8o far as the Yucateean data are concerned? Is it expected in this
particular ease of race mixture that the straight hair of the Indian
will be highly associated with the Indian’s small stature? Is it an-
ticipated that straight hair will be as strongly linked with broad
bizygomatic dismeter as with short stature? Is it probable that
the typically Indinan blackmess of hair will be as highly ecorrelated
with the Indian's small stature as the equally typical straightness
of hair? Before n combination of characters is chosen as typiesl of
Mays Indians, or of Whites, it will be necessary to seek answers to
the proposed questions, and to test individually the degree of asso-
ciation that exists between each of the fourteen deseriptive tmaits
and the five mensurable chameters. Table 2 shows the results of
such an examination.

Ezplanation. 1 one looks at the first square of the table repre-
senting the stature of individuals having straight hair form, one
sees the expression " —7." This means thut the mean stature of
the subgroup of individuals having straight huir is less than the
mean stature of the group as a whole of persons undifferentiated as
to hair form by a difference (bet ween the means) which is more than
seven times the probable error of the difference between the means.!

¢ Pearson (1900) gives the probabls sroe of the dffsreaes js type of the genera] ssmple and
the sub-sample na
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Goring (1913, p. 33) states:

t the diferences between the results compared are tof greater than the
mhbhmﬁthmmlhmhiﬁﬂmmyhumn!duhﬁpﬂﬁ-
pant: if the differenes is not greater than twioe the probable error, it may be
regarded as prebably insignificant; and if it is not greater than three times the.
probable error, it may be regarded ss posmbly insignificant. Cm the other hand,
if any difercnee found i greater than three times the probable error, it is
reasrnahle to assume that that differenes is due to some definiie influsnes over
anid sbove those causes which are inherent in the sampling process, for such
eases will scoount for this amount of difference only onece in 23 samplings,

There are in Table 2 data which show the distribution of certain
traits within the general series, as may be seen from the relstive
numbers of the grades of the traits. An examination from this
viewpoint is interesting in itself.

At present, however, it is of greater interest to see what signifi-
eant differences from the means of the series as a whole oceur, after
entegories of observational traits have been used singly to group
their associated metrical characters. It is also important at this
time to determine in what direction those mean differences show
themselves. Only those differences will be considered as truly sig-
pificant which are more than three times the probable error of the
difference between the means of the whole group and any subgroup.

Examination of Table 2 demonstrates that there is good reason
to believe that stmight-haired people of the unselected group are
ghorter in stature, have shorter heads, and beecsuse of the latter
fact, have higher cephulic indices. The converse is true for the
other hair forms. Coarse hair, likewise, selects shorter heads and
medium, longer. In the ease of beard, it is noteworthy that beard-
less and seantily bearded individuals are smaller in breadth as well
a8 in length dismeters, while the more heavily bearded are larger
in the same measurements. The obvious explanation of such a
finding is that there is superimposed upon the racial difference an
age effect. If beard amount is to be used as a differential racial

s VE-ETE Nigy;

e 3¢ id T arm mesibier al sisodard deviation of th group s whole, = sod o seo pumbes
and standasd deviation of U—-nﬂ:ﬂm:l_ﬂlihrumhqlu:- e probuble evor ol the

Aiffemenes that ls pepessary to indicsts signifcance. fmlﬂqﬂﬂiou‘\fl-l-m may be

nqmudﬂmmnmhwnithnhrmuhthﬂﬂlthmdh&mu-
wheie, |
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TABLE 2. MEANS OF SUBGROUPS CLASSIFIED BY MORPHOLOGICAL
FEATURES IN TERMS OF DIFFERENCES FROM TOTAL MEANS
DIVIDED BY PROBABLE ERROES OF SUCH DIFFERENCES
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factor, the age complication must be remembered and care should
be taken that selection is being made for race, not for youth.

It seems clear that the few dark-brown-haired individuals are
taller than the remainder of the series and that certain of the
lighter-eyed are longer-headed, while the stature of the black-eyed
i# less.. In the same way, lighter ekin color seeme linked with taller
statures and longer heads, and darker, with shorter lengths. There
iz mlso evidence that the darker-skinned tend to have broader
cheek bones. Freckling is associated with greater stature and head
length.

The data on nasal profile do not tell much that is helpful; convex,
coneayo-convex, and straight noses occur in both Whites and In-
diang. In regard to head breadth, convex noses are associated with
narrower, and concavo-convex noses with broader heads, Chin
prominence ! tells an entirely different story; less prominent chins
belong to individuals having lesser lengths, the more prominent
chins to individuals having greater lengths and greater head
breadths. In other words, the latter are larger people. There isno
reason to believe that age here exerts such an influence as seen in
the ease of beard amount. The characteristie feature of the retreat-
ing chin (exaggerated to the eve to some extent, probably by prom-
inence of the lips) is easily recognized in ancient Maya arf and seen
very frequently in the Mays of today.

It is to be noted in the easo of such s trait as hair form, and in
others in which age has no effect, that lengths are much more af-
fected than breadths. In such a hybrid group, where breadths are
less highly eorrelated with observational traits than lengihs, great
breadths must have been, during the long period of race mixture,
somewhst independently impressed upon the bulk of the popula-
tion. If the heads of the population as & whole are inclined to he
broad, no matter what the degree of mixture, variations in breadth
can then occur and not be of great significance, while greater vari-
ations are occurring al the same time in lengths. Thus it is seen
in the case of retréating (sm) chins that the mean of head length is
smaller than the mean of the group as & whole, and that cephalie
index shows in the eas¢ of sm chins a significantly higher mean
index, in spite of the fact that there is a possibly significant de-

1 Tl sulijeetive shesrvation on chin promisenes refers 1o relative gootrosios ol (ks rhin

sntzriorly in compirsen with protrsion of the otber gt of the facinl proflle, and enpesally
of the Hps wnd alveclar regicn.
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crease in head breadth. In the case of prominent (4-+) chins,
both the head length and head breadth means are significantly
greater than the means of the unselected group. However, the
significance of the increase of head length is much larger than that
for head breadth (eight as compared with four times the probable
error of the dificrence between the means). Tt is therefore not un-
expectedly that individuals with prominent chins show a probably
significant decrease in cephalic index.

Individuals of the general series who show compressed nasal
wings are taller and have smaller cephalic indices. Those having
medium wings possess significantly narrower heads, while the
flaring nosed have smaller stature, and broader heads and faces.
Carrelated somewhat with the flare of nasal wings are the observa-
tions on nostril visibility — both frontal and lateral. The less flare
there is, the less visibility, and the lesser degrees of visibility are
linked with taller stature and longer heads.

As to the data on nasal tip depression, it scems very probable
from the numbers involved that great depression of the tip and
great flare of nasal wings are clogely associated, and, judging from
experience, that is & relation to be expected. Experience in obser-
vation of Yucatecans leads one to believe that greatly depressed tips
and flaring nasal wings both are to be found in people havingmarked
visibility of the nostrils. The data from all four types of observa-
tions point to the same conelusions: that compressed nasal wings
with small nostril visibility and only slight tip depression, or even
tip elevation, go with greater size in stature and head lengih,
smaller cephalic index; and unprediciable variability in breadths;
that flaring wings with great nostril visibility and greatly depressed
tips are found in people who are smaller in stature and in head
length, have & possibly significant tendency toward greater cephalie
index, and no ecertain selection one way or the other as to head
breadth,

Selection of the series socording to the variety of eve folds shows
that those with epicanthic folds are smaller people in all the dimen-
sions considered. but the possibly significant upward deviation of
cephalic index suggests, as in the ease of chin prominence, that the
decrease in head length is greater than in head breadih. The indi-
viduals having no folds, or external ones, are taller and have longer
heads.
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From inspection of Table 2 it appears that certain observed
traits, some of which have long been used as eriteris of race, ean,
acting singly, effect significant selective action on certain mensur-
able traits, which have also been considered to vary on the average
with race. It is not correct to say that all the black-haired people
of the group of unseleeted Yucatecans in question are pure or al-
most pure Maya Indians. It is enough at the moment to realize
that each one of several traits has eategories, which, when used
for sclection against certain measurements, actually do select
groups whose means vary significantly from the mean of the mess-
urement representing the unselected group. The direction of the
variation when present is in general the same for White categories
of traits and opposite for Indian eategories. One is justified in using
for racial selection combinations of those traits that hiave shown
such definite association,

One realizes that in making unconscious guesses as to the raeial
provenience of a man passed in the street, that his eyes take in
more thun 4 single trait, such ns skin color; that the eyes; through
lomg experience, see, besides the eolor of the skin, perhaps eolor of
hair or eolor of eyes, the amount of beard, the form of the nose,
the form of the eyelid folds. After a glance, one concludes, ** There
is a Negro." There is no conscious use of reasoning faculties in
making this classification; the verdict is rather thrust upon the
observer. Furthermore, the judgment made probably tells little
(and likely nothing) of the subjeet’s cultural status, of his nstional
affiliation, of his place of birth, of the langunge he speaks; of the
religion he professes. Since this is so, the classifieation made of the
subject’s race is truly biologieal, therefore truly racial. The Negro
subject may be of Mexiean nationality, may speak Spanish and
profess the Roman Catholie faith, and not be distinguishable from
an American Negro who speaks English and is & Baptist.

If after collection of a series of anthropologieal observations and
measuremnents, it is desired to assign to each individual of a group
u racial status (relisble data on the genealogies of the subjeets be-
ing lacking, as is so often the case) why should not the investigator
imitate the daily utilized method of guessing at dingnosis of race
from the composite pieture that comes to his eyes? If there sre
availnble rather complete obsrvational data, collected consciously
and methodieally, rather than casually; if there is at hand n sorting
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spparatus, the student of race mixture ean seleet subgroups char-
acterizged by various eombinations of traits. Certain objections
may be put forward against such a proeedure. It masy be urged
that individual varistions within biological races would invalidste
the method ; to which the suthor replies that the traits assumed as
charaeteristic of the biclogical group are selected with a view to
avoidance of such a number and such character of the eriteria that
in comhination they would give to a person his individual appear-
ance. Rather are the proper tmaits such that they create “a vague
physical background, usually more or less obseured or overlaid by
individusl variastions in single subjects, and realized best in & com-
posite pieture."!

The author admits that oeeasions] insecurate observations may
have been recorded forindividuals., As s result, certain individunls
may be classified incorrectly as to the subgroup to which they be-
long. That the author strove constantly for accuracy need not be
suid. The incidence of such inaccuracies is surcly small. Oceasional
errors-in elassification of individuals due to this factor are of little
moment when it is considersd that the vast majority of the meém-
bers of such & subgroup undoubtedly do possess in ¢omnmon a num-
ber of hereditary chamcteristics and thst such a majority by its
prepondernnce in numbers impresses its chameteristies upon the
whaole subgroup.

The principle of sorting a racially heterogeneous group into sub-
groups having been accepted, pertinent questions immediately
arise: What is the nature of the common tie that binds the members
into gny one subgroup? What relation do the subgroups bear to
one another? The answers to these questions clearly depend on the
criterin used in the sorting. The nature of the relation existing
between the members of a sorted subgroup should be, if the sub-
groups are racial ones, a genetie relation, This is necessarily so, for
a race fs a human group characterized by “a certain eombination
of morphological and metrical features, principally non-adaptive,
which have been derived from their common descent,” (Hooton, 1926.)
If individuals are under examination coneerning their fitness for
membership in n pure racial group, their common descent must be
from members of only that pure race. But if the persons being ex-
amined are progeny of ruce mixture, their common descent is from

¥ Hodton, 1026,
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members of two or more of the races which contributed to the
mixture. In the case of the Yucatecans, only two rices wers to
any extent involved in the miscegenation — (Maya) Indians sand
{Spanish) Whites.

Herskovits, in his interesting study, The American Negro (1028),
found the amounts of variability of that mixed group to be much
smaller than the variability within families of that group. This
phenomenon he attributes to the fact that there is much inbreeding
practised between the members of the American Negro group.
“The pressure within the Negro community,” says Herskovits,
“as well as that of the larger commumity of whieh it forms a part,
agninst sexual relations between Negroes and Whites, is of great
importance in this connection.” Such social pressure undoubtedly
plays a part in the problem with which Herskovits is engaged: but
the suthor of this study does not believe that this factor is very
important in the case of the Yueatecans. Castle (1928) writes con-
eerning race mixture in the United States: “There is no strong
social prejudice against the red man such as exists agninst the black
man, recently a slave." In Yucatan, prejudice against sexual rels-
tions between Whites and Indians and agninst backerossing of
the mixed-bloods with either Indians or Whites is negligible ss
compared with prejudice against similar procedures among the
individuals involved in the Negro-White crosses of the United
Btates.

Herskovits shares with Boas his belief in the advisability of
studying variability within families of a mixed race as well as of
examining the variability of the mized group itsell. With this view,
the author heartily concurs. Boas has presented his ideas on the
subject in his Anthropology and Modern Life (1928), In that book,
however, he makes certain statements and deductions with which
the author does not agree. Some of these statements are of such a
nature that they seem directly to oppose eerfain assumptions on
which this study is based. It is necessary, therefore, to discuss at
some length certain statements made by Boas in a chapter of his
book entitled The Problem of Race.

Boas (1928) states:

The interest [of the anatomist, the physiologist, and the peyehologist] cen-
ters always in the individual a5 ntype. . . . To the anthropologist, on the con-
triry, the individual appesrs lmportant anly &s & member of & racial or o godinl
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group. The distritmtion and moge of differences botwosn individoals and the
charanteriatios s determined by the group to whick the sndividual belorgs [italies
ours] are the phenomena to he invesiigatod.

In this diseussion relating to physical anthropology, racial, not
soelal, groups are the objeets of attention. The group to which the
individual belongs is not a national group, nor a habitat group, nor
a linguistic group, but a biologieal group. The suthor of this study
proposes to show that an individual belongs to or is related to a
biologieal group by virtue of his possession of certain non-adaptive
churaeters Found in that group and by virtue of his common descent
with the members of that group from common ancestors.

Deniker (1900) may here be quoted with profit to the diseussion.
He roncludes:

U examining sttentively the different "etinic groups®’ commonly eallad

“peoples,” “nations,” “ tribes™ etr., we sscertain that they are distimguished
from each other especially by their language, their mode of life, and their man-
ness; and we ssoertain besides that the ssme truita of physical type are met

-withiin two, three, or several groupa, sometimes considerably removed the ona
irom the other in point of habitar, On the other hand, we almost always seain
these groups some variations of type so striking: that we are led to admit the
hypathesis of the formstion of such groups by the blending of several distinet
somatolpgical units,

I is to these units that we give the name “raiees.” using the word in & very
broad sense, different. from that given to it in xoblogy and zodtechnics. It (s
mace) i a sum-total of somatological charsctenistios once met with in.a real
umnion of individusls, now seattersd in fragments of yarving proportions among
severil “ethnic groups”” from which it can no lenger be differentiated exoept by
o process of delicate analyeis.

Returning to Boas, one finds:

A knowledge of all the bodily traits of n partieular individual from Denmark
does not pnable v to identify him as & Dane, If he is tall, blond, blue-eyed,
long-headed xod 80 on be might s well be s Swede. . . . Tdentification of an
incdividuil na & member of n definite; local mes 5 not possible

The author quite agrees with Boas that the hypothetical Dane
mentioned “‘might as well be a Swede,” since the reasons for his
being classified as & member of a national group do not depend upon
his physionl attributes. Those attributes mark him as a member of
the Nordie race, whatever may be his nationality, and wherever he
may live.
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Boas uppears to treat as equivalents the uet of residing within
Swedish or Danish domains and membership in “a definite, loeal
race.” Before easy and swift methods of communication snd trans-
partation had made their appearance, the relation of geographical
grouping of peoples to meial grouping was somewhat stronger than
at present. Deniker expresses this idea in the following langusge:

Crelinarily, the tnore peoples are civilised the more they nre intermized
within eertain territorial limits. Thus the number of “somatological anits™ is
g0 much the greater when the “ethnic groups" are mors civilizl, and it &
anly among entirely primitive peoples that one may hope to find coincidence
botween the fwo terms.

It would appear that if the group whose characteristios are to be
investigated in this day of easy migration s a racial one, habitat
should not be used as definitive eriterion.

Boas, continuing to identify habitat groups with racial ones,
writes:

We also find mdividuals of the same bodily form in Gerreany, in France, and
we may even find them in Italy. . . . Whenever these conditions prevail, we
cannot speak of racial herndity. In a strict sense meinl beredity means that all
ths members of the mee partake of certain teits, — such as the bir, pigmen-
tation aud nose form of the Negro, ns compared to the eorresponding festures
amony the North European. . . . The children of & given family ropresent the
hereditarily transmitted qualities of their nncestors. Buch s group of brothers
and sisters is ealled a fraternity. We eanmnt spoak of meial heredity il the fra-
ternities are different, so that the distribution of forms in one family is different
from that found in another one. . . . In addition to this we may observe that &
fmternity found in goe moe may be duplicated by another ons in another mee:
inuthmrwmhthntthnhmdhuydmmbeﬁmﬁzhmlinmmmaymt
belong to it exclusively, but may belong alss to other mees,

This idea Boas illustrates by demonstrating that there is no racial
unity and no meial heredity in either the habitat groups of New
York or of France, He concludes:

Individuals of the mme bodily sppenranse, if spning from populations of
distinet type, are functionally not the same, For this rewson it is quite unjusti-
finble to select from a population & certain type and elsim that it is identical
with the corresponding type of another population. Fach individual must be
studied as a member of the group from which he hss sprung.

This discussion deals with the ides of race. It is only fuir to the
reader to repeat Hooton's definition of the term “race,” which Is
the definition accepted in this monograph. It reads as follows:
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A raée s great division of mankind, the members of which, though indi-
vittnally varving, sre chameterized &8 a group by a certain combination of
morphologieal and metrical featurss, principally non-adaptive, which have
been. derived from their common desesnl, A primary sace is ane which has
beets modified only by the opemtion of evalutivoary factorss A secondery or
compogite tace is one in which a charscteristic and stabilized combination of
morphologieal and metrical fentures hos been affectod by a long continned in-
termixture of two ar mote primacy reees within an sres of relative isolation,

Boas states that in contrast to the lack of racinl unity and of
racial heredity in the habitat groups of New York and Franee,
matters are diffierent in old, inbred communities such as those of
the Eskimos of North Greenland. *“The people all bear a consider-
able likeness,” he says. This group of Eskimos is an example of a
racial group, for the group meets the two requirements of Hooton’s
definition : namely, possession in commeon of & certain combination
of non-adaptive features, and common deseent, 1t is universally re-
eognized that movements of peoples, with subsequent intermarriage
between invaders and invaded, has characterized the entire histori-
cal era. It is a part of the business of the anthropologist to study
such movements of populations. It is known that African Negroes
were brought to Mexico a few hundred years ago as slaves and that
intermixture took place between the Negroes and other inhabitants.
If today one finds in Mexico an individual some of whose non-
adaptive characteristies resemble or are identical with several of
those of the general racial group of Afriean Negroes, and also if one
knows that African Negroes ance were sent to Mexico, is there not
good reason to believe that such an individual is related in some de-
gree to the general racial group of African Negroes? Are not the two
requirements of Hooton's definition fulfilled when there is shown to
exist between the individual and the African group resemblince or
identity of several (pot one) non-adaptive charncters, as well as
historical evidence of the possibility of common descent?

The differences in opinion between Boas and the author of this
paper can be traced to one fact; namely, that their definitions of
race are not the same,

The subgroups to be sorted from the rucially mixed group of
Yucatecans will be racial in character beeause the members of each
subgroup will resemble each other in certain nun-pdaptive traits,
which have been derived through the agency of commeon descent;
that is to say, through the agency of heredity.
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It will be necessary, if knowledge of heredity enters into the
problem, to inspect the opinions and observations of some of the
men who have studied the bebavior of certain human traits from
the standpoint of heredity.

Hair Texture. Bean (1911) states that in a mixture between
Chinese and Filipinos, coarse hair seemed to be dominant.

Hair Form. Davenport (1813) quotes E. Fischer as having zaid:

In the bastands of Hehoboth the hair appears as 6 sompromise between the
Dutch and the negro: 1t iz almost never entirely smooth, but almost never a
close spimal “peppercorn” hair liks the Hottentols. 1t 5 of intermediate
length, usually has an open eurl, or shows & narmow wave.

Dunn (1928) says:

Seventeen, or 00 per cent, of Hawaiian-Chinese hybirids had strsight hair,
whiils of the remaining sleven individunls, ten had wavy or curly bair of the
Hawaiinn type, while one had wiry hair. The genetie relationship between
stmight Mongoloid hair and the wavy Eoropean type has not besn established,
although the evidenee of Bean and othir observers makes it appear probable
thal the Mongolold type belisves as a dominant trait in inheritanes. Our gvi
dence partially corroborates this sssumption. . . .

Again Dunn (1923, p. 122) states:

Either domitance is incomplete or mors than one faotor is necessary for
the expression of straight hair. . . . But [p. 124] it = probably a dominant.

Pigmentation. Castle (1920) concludes:

The lighter shades of hair color are recessive in relstion to the darker shides,

« « + It Seems probable that the segregation of skin pigmentation in mmlatices

i either incomplete or rarely complete, beesuse miiltiple or modifying luctors

are Involved. Davenport haa eoncluded that there sre two gumetic (four

somatic) fnctars for black in negro skin pigmentation (Davenport, 1913). Thix

lgnds us to expect one in sixteen Fy mulattoss to show skin s white as a Turo-
pesn.

In the same book (p. 272) Castle states that dark skin and hair
are dominant, and blond and albino recessive, the process being
probably governed by multiple allefomorphs; also that black or
brown eyes are dominant to blue eves.

Hooton (1023) states:

Tanning and freckling are probably race mixture phenomena resulting from
erceses of blands and brunettes or hesvily pigmented rcos. 1 do not belisve
that & pure blond freckles or tans. When s lightly pigmented race crosses with
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a heavily pigmented race, the resulting offspring may be intermediate in =kin
pigmentation but certain mdividuals often tan or becomes progressively pig-
mented to & shade murh diarker than that chametoristic of the more heavily
pigmented porent meial stock. T'am eredibly informed shat such &2 the case
with meny Hotténtot-Boer hyhrids in Geemsn Soutliwest Afren. . -

Epicanthic (or Mongoloid) Fold, Dunn (1928, p, 140) asserts:

The presence of the Mongolian or epic¢anthio fold ia certainly establiabed in
a majority of the Fy hybrids (Hawniian-Chiness) and it iz therefore inherited
a8 a dominant tmit.

Again (1923, p. 122) he further qualifies:

Thosa hybrids in which it dies not oceur nre probably the ofepring of
parenis wiich did ot possess i, Although expressed in the hybrid, dominance
is probably not perfect since in four of the hybrids the Mongolisn fold was less
muarked than in the typical Chinese, Even among the Chinese, however; there
i considersble vaniation in the fold

Drognathism. Hooton (1923) tells us;

It thersfore fsama fuir to a=zsume that proguathizm ks a functionally unsiabls
chameter, This being the ease it is very nniural that eroskes between prog-
nathons and orthognathous races invariably result in 2 pronounced decrease of
prognathism in the hybrd and often i & complets dissppesrance of this pre-
trusion,

Nose Form. Hooton (1923) says:

Any considerable mixiure of White blood (with Negro), usually brings about
a relatively high and narrow upper bridge of the nose.  But the middle portion
of the noee iz likely to retain a Negroid breadth,  In most instances thers ane
Negro reminiscences in the thickness and Iateral flare of the alae, the relatively
vertical plare of the nostrils, and the vonvpxity of the septum. Bul recessive
individuale with predominantly European nose form occur.

Lip Thickness. Hooton (1023) says:

The thickening of the integurmental lips, and the puffiness and eversion of
the membranous fips characteristio of full-blood negroes are mpidly modified
by an: nidmisture of Europesn blood

Clertain definite hereditary tendencies have been pointed out.
Other indings relating to human heredity now claim our attention.
An interesting and important statement by Hooton (1923) ia that:

It seems proboble that in the ense of men mixiires morphologcal features
sre inherited by the offspring in small units from both parent stocks.  Often
one type of fenture in &o organ seoms o survive consistently at the expense
af anobher,
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Castle (1920) says:

The well-known lack of correlation between skin ecolor und  hair form in
mitilattoes of Fy or ldter genesations cerainly indicates the existence of nde.
pendent fastars affecting these charcters,

As to inheritance of simple Mendelan traits, Binnott and Dunn
(1925, p. 351) state:

1t is evident that an individual showing a recessive chareter must be homo-
rygous for it, but that one showing a dominant trait may be (and in & mixed
population often is) beterozsgous. A group of individusls displaying a given
recessive tmit is therefore pure genetically, as far a8 that trait is conoerned,
whersas among the members of a group showing a dominant charaoter thers
may be many who are earrving & factor for its recessive allelomorph.

But it is to be remoembered that few human traite hehave as
simple dominants or receazives, Sinnott and Dunn (1925, p. 102)
say:

It may be accepled a8 & peneral rule that the chametors of a plant or ani-

mal depend on multiple and fnely balanoed intemetions between n very lamge
number of faotora.

Again (p. 252) they state:

That mesp quaniitative chameters ure controlled by & sevies of similar bt
Independont pnd cumulative fetor is the explanation which the multiple-
[actor hypothesis offers for the inberitance of such traits.

Clastle (1020, p. 203) tells us:

Cine mechanizm will now suffice for all kinds of mberitance, this mechanism
being found in the chromosomes. In them, we may. reasonably supnose, i3
found the material basis of every inherited character. When the inheritanes is
of the simplest kind, involving presence or absence of color or some similar
chareter, W may assume that s groetic change has ooourred in & singly defi-
nite locus in & particular ehromosome, aud that this single change is responsible
far the observed inherited variation. Other charcters depend on buwe or mare
genen, Which may e at different looi in the same chromosoms or in different
chromosomes. Ench of thess factors or genes behaves as an tndependent unifin
transmission,

'If individuals differing in several unit characters ure erossed, a
complex situntion arises, as viewed from the genetie stundpoint.

If four traits are involved, the Fy generation will have theoretically
only one in two hundred and hfty-six who will resemble one of the
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original parents in appearnnce and genotype, I individuals differ-
ing in only one trait, which is contrelled, for example, by three in-
dependent, equal, and cumulstive fastors (sceording to the multi-
ple-factor hypothesis), the parental type will reappear in F; gen-
erstion in approximately one-sixty-fourth of the individunls. If
six factors are concerned in the inheritance of one trait, only 1/4006
of the Fs population will resemble one of the parent types.

In our present siate of knowledge, it Is useless to speculate on the
expected proportions of phenotypes und genotypes that will arise
in F; and later generations from a given human eross.  Especially
is this true if it is realized that several considerations besides the
two mentioned in the previous parsgraph slmost invariably com-
plicate human crosses. Some of them are: (1) in ease of muitiple-
factor control, the faotors may not be independent, equal, and
cumulative, but may be independent and in eontrol of various dif-
fering manifestations of & given tmait, e. g the color, the black, the
extension, the agouti, and the intensity fuctors eited by Castle
(1920, p. 205) for the gray coat of a rabhit; (2) independence of the
factors may not be complete, as in the case of linkage, i. e. when
certain of the multiple factors are borne in the chromesome so that
the factors concerned tend to segregate in pairs or groups as intro-
duced into the cross; (8) availsbility of a reservoir of either or both
of the parental groups with whom the hybrids can baeckeross;
(4) disproportion in numbers in the original eross in favor of one or
the other parent group; (5) presence of social factors which favor
crosses toward one or the other parental group.

Tt is extremaely difficult to evaluate the effect of any one of these
factors that come into play in many of the erosses between human
races, =0 that it is almost useless to attempt to estimate the nu-
merical mtio of the types originating from a eross. But it seems
very lilely that the chances are remote for the resppearance in Fe
or later generations of individunls having all the traits in the char-
acteristic degrees of either of the parent groups.

H for-sorted approximations to the pure parent groups the in-
vestigator requires for his statistical purposes only those individusls
of F or later generations who duplicate all the traits of sueh parent
groups, is he not forgetting the fact of individusl varistion and the
possibility that the parent groups may not be homozygous for the
traifs eoncerned? In the world today, how many races are truly
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primary ones? And how many are not stabilized remains of former
hybridizstions, long forgotten? It will be the part of common sense
to be s little lenient in the requirements for admission to the various
subgroups that can be selected from the F: or later descendants
of a human racial cross.

1t is evident that there are several complex genetie factors which
under varying conditions come into play in race mixture. It has
been noted that some few characters are inherited as simple domi-
nants or recessives and that many others are controlled by mul-
tiple fnetors. In the face of these facts, we ean make the following
slalements:

Suppose in 4 case of race mixture thst one of the two parental
groups is chameterized by twelve non-adaptive traits, some of
which are dominant, some of which are recessive, and some blend-
ing: (1) I an individual produet of this case of race mixture pos-
sesses all twelve of the traite, he is eertainly very closely. related
genetionlly to that parental group. (2) Il & second individual of
the mixed group has nine out of twelve of the parental traits, he is
less closely related to the ancestral group in question than is the
first individunl, but he bears a certain definite kinship. (3) Ha
third product of the mixture varies in half or two-thirds of the given
parental traits; be is less closely related to the specified group than
either of the other two individuals. It is probable that all traits
should not have equal value in segregating racial subgroups by
sorting, but until more is known concerning such relative values,
there is no remedy.

Tf & race is, s Hooton has defined it (1926), “a great division of
mankind, the members of which, though individually varying, are
charaeterized asa group by a certain combination of morphological
and metrical features; principally non-adaptive, which have been
derived from their common deseent,’ then there can be no doubt
concerning Lhe statements made in the preceding paragraph.

Subgroups delimited by such a method a5 is suggested above
may not be said to possess given abeolute amounts of Indinn or
White blood, but they will bear to one another such relationships
that the subgroups will grde more or less evenly from an approxi-
mation to one parent group to an approximation to the other. Two
investigators using different eriteria or different methods of hand-
ling eriteria, will, providing the eriterin used in each case are char-
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aoteristic and non-adaptive, show very much the same gradation
as evidenced by the physieal characters of the sabgroups.

It muy be urged as an objoetion that such a method of selection
of miscegenetic subgroups, as is here advocated, selects phenotypes;
not genotypes. In such a complicated matier as human heredity,
that person would be rush indesd who would agree to deseribe the
unknown parents of a given known individusl, or the children that
he might beget. Certain single traits might be estimated with
betier than even chance of success, but the present kmowledge of
heredity is 8o far too fragmentary to be used as a secure foundation
for prediction or a basis for genetic derivation. A case recently
seen by the author serves as an illustration of the argument, Ina
well-known matemnity hospital of St. Louis, during the course of
delivery of a colored woman, the obstetrician was able lo see (a8
is ofien the case) the head of the baby before it had entirely passed
through the birth canal. He remarked that the hair of the baby
was tow-colored. The writer examined the baby and mother three
weeks after delivery. The mother had the depressed nasal root
and nasal bridge of the Negro, flaring nostrils, Von Luschan skin
color value of twenty-eight on the forehead and twenty-nine on the
breast, black eves, and hair black, eoarse, and frizaly. She showed
few if any signs of White admixture, and claimed to know of none.
The baby had fine, straight, blond hair which showed a slight red-
dish tinge in good light. The eyes were blue-brown, the brown
tending to be armnged in & zoned fashion in the iris. The skin was
pallid, and as white as that of the average White child. The hus-
band of the mother was deseribed by an interne as being about as
dark as she, but not quite so Negroid in cast of features. Even if
one cannot be certain ss to the paternity of the child (and the
hospital attachés are inclined to believe the child legitimate) the
phenomenon is s remarkable and unususl one. It is realized that
the immatufity of the child makes description of its facial features
useless. In this respect, the child was not remarkably different
from any White child, but one csnnot tell what changes maturity
will bring. Again, years may produce deepened pigmentation. It
may be remarked that the mother did not at first believe that the
baby was hers, and that she willingly posed with the baby for a

photograph.
If the workings of human heredity are sometimes as unpredieta-
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ble as this case seems to show, is it not more practical, considering
the paucity of extant knowledge concerning human geneties, and
the oceasionn] untrustworthiness from the genetie viewpoint of
human genealogical data, to make ss good a racial disgnosis of
each individual econcerned as iz possible from suitable and evident
data, than to search for genotypes in a world of miseegennation?
If an individunl has the traits of a racisl group, he belongs to that
group. The groups to which his (and his consort’s) children belong
do not directly affeet the question.

Race mixture has probably always been and is todsy prevalent
in the world. The static coneept of race is that of the person who
deals with ideal races, which may not even exist except in the
mind of the coneeiver. From unknown antecedents come the varied
members of a group of people. They move into an unoccupied
geographical territory. They intermarry, eat the same kind of
food, live together in the same climate, share the same oulture.
Intermarriage, nafural selection, and isolation tend to make them
homogeneous. They become a now secondary race. It is possible
that the raee is not new; that a group with a similar combination
of traits has existed before. A group of immigrants comes into the
territory, characterized by a different combination of traits. They
subdue the indigenous group or are subdued by them. Inany case,
mixiure ocours between the two races, The process of genetic ad-
justment begins all over again; perhaps continues with isolation of
the new group for & long time, but eventually the more or less
stable equilibrimm is again disturbed.

An essentially similar train of events, multiplied manyfold,
probably tells the origin and history of each of many of the second-
ary races of toduy. Let the investigator, therefore, in identifying
individuals with races, use the evidence of his senses und of perti-
nent historical faets and what knowledge he has of inheritance of
traits. He will at least then have the satisfaction of dealing with
tangibles.  His groups live and breathe,

If s definite name is applied to a race, let the donor define the
name in terms of physical traits, instead of permitting the term to
drift free and to be applied in the partienlar way thai any investi-
gator withes. 1f the bulk of & population cannot be placed in some
racial subgroup, or an approximation to that subgroup, then the
term “ruce” is of little significance. Race is defined in terms of the
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characteristics of members. Since, in the world a8 it is, individuals
appear each generation who exhibit new and different as well as
old snd well-known eombinations of traits, races change from gen-
eration to generation in the numbers of members, in reactions to
environment, and, in case of miscegenation, in essentis]l nature.
The deseription of races at one particular period of history is like
a group of still photographs, while deseription of races through
several periods of history resembles a motion picture in which not
anly one, but many of the subjects of the still pictures participate,

This i not to say that races, being unstable, cannot be said to
hsve attributes. The attributes of & race are in each case the re-
gultant of & complex of traits of that race that are themselves un-
known (and probably unseen) but which are correlated with other
traits perceptible to man’s senses, It follows that the stronger the
correlation between these unknown and known traits, the stronger
the esusal connection between them (cither as one depending
upon the other or both depending upon a third eommaon eausel;
the better will be that trait or group of traits for purposes of pre-
dietion or disgnosis.

To recapitulate, how can one resolve a racially mixed nnd hetero-
geneous population into truly racial subgroupe? A method sug-
gested is that of sorting the heterogeneous racial sample into sub-
groups by means of certain racial eriteria. The eriterin used should
be non-adaptive, easily observed traits, which differ in their exhi-
bition in the parent races. One iz more certain than bhe otherwise
might be of the usefulness of traits for meial sorting, if those traits
exhibit strong linkage with other charncters that vary with mee,
and if something is already known about the behavior of the traits
in human inheritance.

THEORY AND PRACTICE OF SORTING IN YUCATECAN
RACE MIXTURE

Race mixture as a general problem has been considered. In the
Yucsteean data lies an opportunity to apply specifically the the-
ories and methods suggested in the preeeding chupter.

Briefly, the predominant in number of the two groups ‘which
mixed to make the Yucatecans of today were the Mayn Indisns.
The other party of smsller number was most commonly of Spanish
npationality. The mixing has been going on for about three hundred
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and fifty years. Evidence of the physies! characteristics of the
Mayas of pre-Columbinn times is limited to what can be gleansd
from the representations of Mayn art. Descriptions by the early
Spanish conquerors are few and of little utility. Fray Alonso Ponce
ig quoted o8 saying, “The Indians of Acandon are very small."
Chamay (1887), who visited the country in the later part of the
nineteenth century, gives the following list of Mays physical
traits;

Hesds round Ears and mouths small

Noses arched Eyes black

Jawe atraight Hair stralght, sosrse, and black
Chins round Complexitns reddsb-brown
Teeth square md sound Chests deep

Joyee (1027), mentions the lack of hody hair in the representations
of art.

Plate 5, from Spinden’s A Study of Maya Art (1913), shows some
facial chamacters of the ancient Maya that are seen in Yucatan
today. The nasal profile is represented as convex or straight,
never concave; nasal wings are flaring; epicanthie eye-fold i= often
depicted; the chin invariably retreats; in contrast to the protruded
lips; check bones are high; there is little depression of the nasal
root; the forehiead slopes (but from eranial evidence we know that
this is & result of artificial deformation). It is alwsys unsafe to
aecept representations in art of human physical characteristics as
valid. The visitor to Yuecatan is, however, frequently struck by
the close resemblances between certain Indiang and the represen~
tations of their aneestors in ancient Maya art.

Starr (1902) states;

The Mayas are of littls statum, with not obe tall subject in the series, Their
nrms are the longest observed; and the finger-reach index is the meximum, =t
1056, They are next to the maximum in shonlder-breadth index. Their facial
indices are the largest of our list (of Southern Mexican tribes), and their
cepholin index next to the mavimym, They have been chameterised slsewhirn
ns “short, dark, and brachyeephalic.” Short and brachyesphilio they pee-
tninly are, but bandly dark, ‘The hair is black and stradght; in six eases the
eolir was lighter or gray, and in fifteen cnses it showed o tendincy towned
wavy or curly, The beard was lighter in nineteen cstes. The growily of the
beard is moderately strong, and its distribution much as usual (for South Mexi-
can Indians): scanty to medivm on the upper cheeks, absent from the lower
ehecks, seanty or mediam upon the chin, and medinm t full in the moustache.
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The eyes are dark brown and widely separated ; one-half the subjects prosented
& notabils ohliquity, though the chamcter tends to disappear with age; in chil-
dren it is almost universal and well marked. The nose is aquiline, though low,
fiat, nnd wide; the bridge is long, Bometimes sinuous, and often projects == a
contral beak beyond the alae, Lips are of moderate thickness and do not pro-
jeet much,

Starr (1908) also writes:

Among the village police foree (at Haciends San Jusn, near Tekax) one man
hed atiracted our partionlar sttention, s representing & type of face quite
comman among the Mavas, which we lad ealled the perpent face. It is round
and broad, with retreating chin and receding forehend and with curioss, widely
separated, expressionless ayes.

Most if not all of Starr's measurements seem to have been made in
the vicinity of Tekax, in the southernmost part of the state of
Yuecatan,

From the foregoing pamgraphs it appears that there are two
sources of information concerning physical churncteristies of the
Maya Indians. They are (1) representaiions in art of the ancient
Mayss and (2) more recent deseriptions of travelers and anthro-
pologists, In searching for traits suitable for definition of a pure
Maya type, these sources were used, together with observations
made by the writer in the course of his work in Yucatan. Of the
total possibilities, those traits which are known to be non-adap-
tive, easily observed, and which tend toward a qualitative char-
aeter were noted. Most of them had previously proved definite in-
dividual serting power for race, as demonstrated in Table 2. The
behavior of many of them in human inheritance is to some extent
Enown. _

Group A. Table 8 shows a list of trait categories which meet the
above requirements for definite meial ehargeteristics of the Maya
Indians.

All of these traits excepting prominent malars and slight de-
pression of the nasal root have been tested and proven for their
selective properties on cortain measurements in Table 2. Many of
them are the same as those represented in ancient Maya art, and
all will be noted as very prevalent by the traveler in the Indian
villages of Yueatan. It is unfortunate that estimations of height
and breadth of nasal bridge were not made, but in a general way,
use of the data on nasal profile and on amount of depression of the
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TABRLE 3

{Definition of Group A)
In the list of traits and their grades given, those set in capitals and small eapitals
or placed In quotation marks are the ones used for sepamting, from the group of
Yueatocans as » whale, a subgroup spprocimating the Maya type.

Ham

Form: Strasawer, low waves, deep waves, ourly, frizly.

Texture: Coissr, medium, Sne,

Amount of beard {or monstache):® 0™, “SA" "4 L4 pag
Prouesrarmy

Hair Color: Bruck, dark brows, light hrown, reddish-brown, red, blond.

Eye color: Brace, Dans Buows, lght brown, yellowshrown, green-hrown,
blie-hrown, hloe

Ekin eolor: Vou Luschun’s seale *£5" (o 15" inclusive: 14 1o light grades not
well represented on Voo Luschan's seale.
Frockles: 0", “Mam"!, sm, 4+, ++, -+
Vamamoss Puiscieatir Bosy
Nazal Profile: Coxvex, Smaaer, Covcave-Coxvex, caneave.
Nouaal root depression: “0%, “Su”, “ £, 4+, +4+.
Chin prominence: “BMY, 4" 44, L4+ 4,
Malar prominence: sm, +, "4+, 4",
Vaanrioss o Sorr Panrs
Nusal Wings: Compreseed, Monyos, Frampa,

Eyefolds: Moxoniom, Ervasrme, No Foun, external.
e

7 [Tabla %) 1o the definition of the female Groap A, ths smom of beti] weud moustnede be
oo, 1o be wed, of conrs, sa & ertberian

nasal root supply the deficiency. Dark and medium-dark pigmen-
tation, straight, course hair, with seanty beard, prominent chesk-
bones, and flaring nusal wings are accepted as genersl eharacter-
istics of maost American Indians. Noses prominent generally and
at the root, receding chins, und more than occasional prevalence of
epieanthic eye-folds are suggested as speeific traits. Absence of
freckles, except of the “mass” variety, involves the negative use of
u eriterion which has been found to indicate some degree of mixiure
botween a dark smd & more lightly pigmented race, which is here
the case. When beard amount was disoussed with referénes to
Table 2 a guess was made that there might be in this case some cor
relation between smount of beard and age. Accordingly, the mean
square contingency coefficient between these two was obtained; it
showed a value of .399. Such u eoefficient is not an extremely high
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one, but it is high enough to command respeet and eonsiderstion.
One should not use the possessian of only & “sm " or slight amount
of beard as u sorting eriterion in this case. In order to make sure
that the sorting method selects for race and not age, * 4" or
avernge amount of beard is ineluded among the charaeters for
Group A.

It hag been remarked that persons who have Mongoloid or epi-
canthio folds in childhood tend to lose them or to show them in
diminished degree as youth passes. [i was necessary to find the
amount of correlstion existing between these variables among
Yucatecans. The mean square contingency coefficient in this case
proved to be 424, But Dunn (1923, p. 122) shows that not even
all Chinese have such eye-folds, o that in the schedule for the
Maya group the criteria were so defined as to include besides Mon-
goloid and epicanthie folds, the possession of no fold at all,

The traits enumerated in Table 8 represent in their number and
quality one group which may be selected for characterization of &
relatively pure Maya subgroup. In this and the following state-
ments of subgroup eriteria, it is to be borne in mind that the num-
ber of traits and the traits themselves might have been varied from
the traits and their numbers which were selected. The selections
here given are specific but, nevertheless, typical examples of the
application of the theory of racial subgroup sorting advanced in
this study.

Eight hundred and eighty adult males and six hundred and
ninety-four adult females constitute for each sex the two series of
unselected Yuecatecans to be examined and sorted into racial sub-
groupe. They shall henceforth be designated in this study, in the
ense of either sex, as Total Yucatecans. The intention is to select
& series of phenotypical groups which grade from a sabgroup of
nearly pure Maya Indians to subgroups which have few Maya
traits and many White characteristics. In the racial mixture which
oceurred in Yuecatan, the Mays Indinns antering into the oros
greatly outmumbered the Whites, Consequenily, it i oot to be
expected that the subgroups which possess the greater number of
White traits are as closely related to pure Whites as the subgroups
characterized by Indian traits sre related to pure Indians.

Five subgroups were selected by sorting. The subgroup sorted
sceording to the scheme of Table 3 representa the group which
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most dlosely approaches the Maya Indian phenotype. If that sub-
group be designated Group A, then the others may be ealled
Groups B, C, D, and E.

Group B. The individuals who are to constitute Group B have
been selected by the following criterion: any person who has all of
the characters determined upon for definition of Group A, with the
exception of any one character; e.g. 4 person who has all the other
Group A traits but has low-waved instead of straight hair, or an
individual who is Maya in all traits except that he is freckled.

Group (' will be defined later.

Groups D and E sre to represent the Whiter gmdes of the
progeny of the Mayn-Spanish cross. It is obviously nnjustifiable to
use for the sorting of Groups D and E the categories of traits re-
maining in Table 3 after the Group A traits have been subtracted.
The justification for assuming that a member of Group A belongs
to that group is not that he has black hair, but that he haz black
hair and twelve other Mays Indian traits. Spanish Whites and
Maya Indians possess severnl characteristics in common., It is the
cumulative character of the possession of the traits which makes
the members of Group A phenotypically Indian. All pure Maya
Indians are said to have black hair; only some Bpanish Whites have
that characteristio. 1If, therefore, it is desired to sort out pheno-
types which resemble the White side of the racial cross, the other
colors of hair than black eannot be used as definitive eriteria, for
some Spanich Whites have black hair. If the possession of any
other color of hair than black were used as & eriterion in the sorting
of un approximation to the White type, certain individuals of good
Spanish type would thereby be unjustly denied admission to that

group.

Several other of the trait groups in Tuble 3 are similarly unsuit-
able for selection of Groups D and E. Hair form [alls In this dassi-
fication, ns do also eye color, presenee or absence of freckles, form
of nusal profile, amount of nasal root depression, elin prominence,
and form of nasal wings. Five of the trait groups of Table 3 re-
main; namely, hair texture, amount of beard or moustache, skin
color, amount of malar prominence, and character of eye-folds. (In
sorting female members of Groups D and E, amount of besrd or
moustache can not serve, of course, as a soriing eriterion.)

Trait groups having been selected, the next step in the process of
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selecting the members of Groups D and E will be the sorting out
of a group, charncterized by the eriteria shown in the headings of
Table 4. The group selected by means of those traits character-
izes the members of both Groups D and E; it will therefore have &
temporary existence under the designution of “the composite
group DE."

A male individual is accepted for the composite group DE if he
possesses three or more of the five traits shown in the table heading.

A female individual is accepted for the group if she possesses two
or more of the four traiis shown in the table heading. The follow-
ing combinations are possible:

TABLE 4.
Marrs
Haiw Ammuant Buin Eive-fodida
texinee: beenrd ecdor: T (Von Malar o [l o
e ol ache: premmTaTe wxterml
or fine T erlichie o, + fisled
5i5 ... X w ) s x
s s % = % 3
- = 4 4
* x = »
x = x *
x x b =
7. S » ® ®
o = x
-4 b4 4
¥ X X
.4 * o
= 4 4
. = x
x = -
> = - 4
X x x
Fraares
1
Mo ey 1 e PR e
aeliim promiusiee; et
o fas or lighies ., 4
P S WA E M R 5 = b ®
i IR . x = x
b4 -4 >
x S -3
x X x
L FL . 4 »
: * b
x b
-4 4
x -4
X x
—_— 4
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It is important to consider in the selection of the members of the
group DE: (1) that each of these individuals possesses both White
and Indian blood; (2) thut the number of Indian aneestors of the
group of Total Yueateeans is undoubtedly larger than the number
of Whites who have had a part in the cross; (3) that there is at
least partial dominance in some of the Indian traite; (4) that link-
age of genes may favor the persistence of certain Indian traits. The
significance of these facts iz that while Groups D and E more
nearly approximate the White type than do Groups A snd B, the
former groups will still retain certain Indian charcteristics. Be-
cause of the four facts just enumerated, it will not be stipulated in
the sorting of the group DE that its members shall have all of the
traits mentioned in the headings of Table 4, but rather that they
shall have ¢ertain proportions of those traits,

In regard to the traits of Table 4, the objection might be raised
that even though most Spanish Whites have “sm™ or "+ " malar
prominence, & particular member of that group might be purely
White snd have at the same time very prominent malar bones.
The use in sorting of only a proportion, and not all of the traits in
Tahle 4 helps to provide against this objection: for if the individual
in question is aberrant in only one trait, pecording to the provisions
of Tuble 4 he still has four of five characteristics which place him
in the meial subgroup to which he should by right belong.

Group €. Groups A and B, which approximate the Maya Indian
type in appeamnee, and the composite group DE, which is char-
acterized by possession of some White traits, ench were sorted.
With these three groups subtracted from the whole series of Total
Yucatecans, the remainder which results is neither quite Indian
nor quite White secording to the selective characteristics chosen
for use in this study, This residual subgroup will henceforth he
known as Group C.

(rroup E. Spanish Whites belong of course to that large division
of mankind called the White race. But the Spanish themselves are
g nation andnot & race or subrace, There are, however, subraeial
groups in the Spanish nation. Therefore, in breaking down the
composite group DE into the subgroups D and E, it is logieal that
pigmentation should be one suitable eriterion for differentiation.
The composite group DE devistes more strongly from the Indian
type than do Groups A nnd B, and approaches more nearly to the
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general White type than do those groups. Group E of the eom-
posite group DE is to differ theoretically, at least, from Group D
only in possession of lighter pigmentation. However, sinee the
eriteria for differentintion of the group DE are not so numeérous
nor #o definitive ns the suthor might wish, it should be remarked
that it is probable that the lighter traits of pigmentation of Group E
are linked with other White characters; in which case it is likely
that the members of Group E approximate niore closely to the
White side of their ancestry than do the members of Group D.

A male or female individual of the composite group DE is ac-
cepted as o member of Group E if he has two or more of the three
traits of pigmentation shown in the table heading. The following
combinations are possible:

TABLE 5
Zkin ouldar Hair cplors w nokoe
[Vou Luschan}i ll-rk Trows light browm
16 o lighter or Jiyrhler we lighle
N PR S T T x x b
B L e Raw i ms s i a4 ;2 »
x -
b =

Group D. Tuble 5 shows the method by which Group E is sorted
fram group DE. After Group E has been differentiated and sub-
tracted from the composite group, the remuinder represents
Group D,

Definition of Groups D and E marks the eompletion of the task

posedly racial subgroups. It remains to be seen whether the sorted
subgroups present o uniformity of physieal characters, adaptive
and non-adaptive, sufficient to justify the conclusion that relatively
pure racial types have been distinguished.

LENGTH DIMENSIONS OF THE BODY

Stature. In both males and females, the tables for stature indi-
cate n clear-eut trend from lower values in the more Indian sub-
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TABLE & STATURE!

Mares
" Toed
Giramp Wi Bnngr Mean =18 Y. Yusleram
Total Yuesieeans .. 885 157-170 15045«.12 5= 00 34000
GroupA.......... 221 I87-188 15471=22 45810 51510 SxpeD?
Group B . 194 141-1T0 1558024 S.04+1T7 32«11 2xpeD
Group C_......... 350 141-178 15728=10 S544=14 S4+09 SxpeD
Gromp D .. ___... 45 147-1T1 1382062 OIZ=4 357=28 3xpeD
Growp BE...oo..o. 30 145174 15D15=03 538=45 30828 dxpeld
o JE 20 ada 165.00=238] $£:39 205
Argnmdi, 1804h
Andolusinn Moors . 28 % 160404 w58 4.50241 2H0=25
Coan, 1820
ml;-ﬂ:l (Genernl) (1080 ... 16210
. 182 - 100, 00
Cactabrion - . o --.. AT 181.00
Vesoo-MNuvarm . ... 188 Z— 162 6
Catalan®s ....cooq 182 143,60
Castéllang Supedor, 178 TA1.50
Amgonesa, .. ...... 02 16240
Valeoctnma ...... ... BT 16140
Castellomi Inferior . 182 . 10220
Andalucin Altn ... 7 < 182,460
Andalocin Baja . ... 157 . 161.80
Tulaes Baleares . ..., 15 . 162,00
Tsles Coannrins ... B ... THL.00
Hoyvs Saine anid Arsneadi, 1804a
Spanish (Genernl) 7308 ... 16450
Deniker, 1900
Spanish (Generml) G072 i 102.00
Professions . 407 11 L0
m‘.’ i 2405 18110
[Deenpations . .. . . == "
Laborers (Outdoor] . 528 ... 180,50
Laborers (Indoor) | 677 o' 150,80
(orte, 1500
Mexionns .. ...... 4B 16111 98w 4l ATlI=28
Teemelals ... 100 140-172 15571
Chols . 100 146167 155.70
Husstees, ... 100 141-168 137.08
Chontals ... ....- 650 180-177 150.50
- - 100 145-188 155.24
Trolgill . oocoeuvns 100 14167 13590
Btarr, 1008
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TABLE 6. (Continged)

6l

wilh Total
Groap Nao. Easge Mmn B.D. ¥. Yussteenne
Sious, Pure, .. ,. ... £37 152-100 172.40 5.0% LR o
Sionx, Half-Blood .. 77 158104 178.50 6.8l 2902
Saullivan, 1020
Hawetipps, Pure .., 70 - L8l =l 5.00=20 2.82-17
Py Hawasilan, Narth
Fumpean .. . ... 10 182161 173.48=12 572=80 330
Duni, Tozzer. 1925
Fruares
Total Yocatecans .. 687 125100 145.87=14 §520=.00 1.01=07
Gromp A . __...... 152 180-158 14276=27 502=10 852=14 #$xpeD
Group B .. ... 225 131-150 14288=31 474~15 8$32=.10 SxpeD
Growp C..... ... 199 125-160 14538=34 510=17 3.58=12 2xpeD
Growp D, ... .., 62 135160 MEAT=42 4084<30 337-20 GxpeD
Group E.. .. ... 0 135100 1407058 S50=30 8.70=27 GxpeD
[ o171 | | 158.05
Oluris. 1506
Mexiciny cee 20 199-162 140.10=80 0.59s=.8] L0181
T L A 25 I85-100 T41.52
Huaxtess. . wee 20 140-153 -M7.27
Tomdals ... .....- 23 134155 HMSE
Chols _ . ver 25 lA0-148 14152
Chontaly ....:.... 25 159-156 145.06
il .. 25 187-153 14418
Slarr, 1002
Smith Coll Students 100 152-176  102.80 =38 558 3.ad
Stogperda. of al, 1020
L T P ey 157.00
Betillon and MacAuliffs (Martin, 1214)
LT e PP 148.00
HrdliZhn [!thrﬂn..iﬂ-lj
ous, Pure. .. ... 157 146-174  160.00 520 5.0
Sioux, Half-Blood .. 10 152-172 10120 570 8.5
Sullivan, 102G
Hawaiinne, Pore .., 94 150-175 162060
| Hawailnn, § North
ropea . .- 14 15172 L0
Fy Hawaiian, North
....... 10 156167 162.00
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statistically significant. Group E's average for this measurement
is less than that of any of the Spanish groups cited, but not much
less. The male Spanish mean that approaches closest is that of
Oloriz” indoor laborers, The stature of the average Mexican ex-
ceeds that of Group E by about the same margin as that subgroup
is surpassed by the lowest Spanish group.

Starr’s Mayas and Groupe A and B compare well in stature, It
would appear that Starr’s subjects were probably rather Indisn
Yucatecans. His other tribes are also of the same small stature;
thie Huaxtecs alone approximate the standing height of Group C.

Sapper (1905) believed that middle Yueatan, as compared with
the northern and southern parts of the peninsuls, was the habitat
of a taller variety of Mays Indian. If that was once true, it can not
now be proven because of recently bettered facilities for population
shifts and beeause of race mixture,

It will later be shown that the subgroups differ in the kinds of
work that their members perform and that the individuals of the
Whiter groups tend to engage in oecupations that give them better
chances for growth and more adequate nutrition. Bapper (1905)
states: " The shortness of middle American tribés may be attributed
to disease, insufficient nutrition, and too early marrisge.” The
effect of the environmental factor on stature is diffieult to evaluate
uecurately, It seems probable that the effect of both racial (or
hereditary) and certsin environmentsl factors is reflected in the
subgroup differences shown in the tables.

Therv is slso the effeet of age upon stature to be considered. All
subjects under the age of eighteen years were omitted from the
total series for each sex. In age, the mule group A differs from the
average of the group ns a whole (34.1) by — 1.5 years, B by —28
years, O by + 1.6 years, D by +3.9 vears, snd E by 4+3.2 years.
The female subgroup differences are in alphabetical order: —0.3,
+0.9, =09, +4.1, and —5.1. The age mean for the female Total
Yucatecans is 35.3 years. The fact that both stature and nge are
lower than in the group as & whole in the male Groups A and B and
higher in Groups D and E suggests two possibilities: viz., (1) that
the Jower age means of the male Groups A and B and the higher
ones of Groups D and E may be merely aceidentul; and (2) thnt
small stature may be correlated with youth, To find which of the
two possibilities is the fact, eoefficients of correlstion between age
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and stature were obtained for ench male subgroup and for the male
group as a whole. The value of r in the case of the male Total
Yucatecans is — 010 = (20; and for the male subgroupe in alpha-
phabetical order: —.017 =.045, —.009 = (48, —.014 =.036,
+.007 =100, and —.032 =, 100. In view of the absence of corre-
lation between age and stuture in each of the groups and in the
group as a whole, it is established that the effect of age upon stature
iz negligible in each of these groups.

The age means of the female subgroups are such that no sugges-
tion of an age effect upon stature is given, Despite the fact that the
nge averages for the female Groups A, B, and C are almost equal, o
ponstant rise in height peeurs; and while Group 1V's age mean rises
four years and Group E's drops five, the rise in sverage stature
continues. It may be concluded that sge i not a signifieant af-
fective factor in the subgroup differences which are to be discussed
throughout this study.

The seriation curves for stature (Plate 6) confirm the findings
of the statistieal tables und add to one's knowledge of the way in
which the chameter is distributed within the groups, Bimodality
seems to be characteristic of the D and E subgroups of both sexes,
In the males, the taller modes for D and E are at about the same
stature level as that of the Andalusian Moors, the only Spanish
sample for which seriation data were available. The higher modes
of the women fall short of the S8mith College Students’ mean but
are immensely higher in centimeters than the modes for Groups A,
B,orC,

Two other cases of race mixture are cited for comparison of
results: the Sioux Indian-White mixture of Sullivan, and the
Hawaiian-White cross of Dunn and Tozzer. The subgroup classi-
fication of the progeny in each of these eases was based wholly
on genetic histories, Sullivan doubts that the average stature of
the Whites who mixed with the Sioux was us great as the stature
of those Indians; he is at & loss to explain the taller stature of the
Hali-Bloods. Dunn snd Tozzer's Fy Hawalian males show bet-
erosis, but the later female descendants of that cross are char-
aeterized by an incresse in helght roughly comparable with thut
observed In the means of the D and E women. Shapiro (1926)
found heterosis in stature in his Norfolk Island hybrids. Binnott
and Dunn (1925) state: “Hybrid vigor iz noticeable only in the
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TABLE 7. ACROMIAL HEIGHT

Manea
o Tl
Groap No. fitzruze Muam B I L Yunstorans
Total Yucatecans .. 528  115-148 190.40=12 5]12-08 %05=100
Group A .., L. 231 11514 1279821 00=15 S04=12 TxpeD
Group B C 188 142 12000=90 $34e.10 A52=12 2xpeD)
Group C o ievaes 840 117-148 T3035=10 520=.18 S90=10 GxpeD}
Ciroap D .40 120-148 19030=.05 0.12=48 470=235 1xpeD
Group B . 89 121144 I8151=62 570=44 43235 SxpeD
i ik 23 e 133.58
Aranzadi, 18040
Andalusian Moors =] 19011=45F 558=92 3.03=2§
Coon, 19329
Chontaly 80 114-149 132.50
Hunxters. ... ...0.. 100 113158 120003
Mogar . ......... 100 1i8-141 128.30
Treotrils .. - 100 110-142 12910
Teendals ... o.... 100 115150 128067
Chols .. ......... 100 11B-142 1285.54
Starr, 1002
Sionx, Pure. . ...... 534 124162 14270 a3 u5.52
Sioux, Hall-Blood ., 77 120-100 142.30 607 4.20
Sullvvan, 1630
Hawnjmm, Pore .., 0 HOLI2=57 4.57T=326 520=:10
F; Hawsiie, North .
Furopean . ...... 10 135%-150 4261=105 4.93-.74¢ 540
Dyunn, Torser, 10628
Feuares
Total Yucatemmns ., 630 105186 1158013 480=00 4Lid=U8
1 108=130 116.00=25 454=18 F85=.156 Sxpel
105-181 1151421 43815 888=13 4xpeD)
107-154 11051 =20 450=17 407=14 BxpeD
115-136 191.41=50 S00=30 4.12=20 Sxpeld
111-180 12020-.83 47437 S04=51 ZxpeD
107-123 1ig.32
115137 12130
10e-12% 117.52
107=125 K650
115-180 1208n
113-128 11518
120-144 1814235 512 5,90
ital., 1620
Sioux, Pure. . ... 157 120-150 132,50 4.5 .60
Sioux, Hull-Bload .. 19 124-142 18320 &%2 392
Sullivan, 1020

——————————— ——————
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first generation following the eross, and gradually dissppears in
later inbred generstions.” Race mixture between Maya Indians
and Spanish Whites first ocourred some three hundred years ago;
exhibition of heterosis i= not, therefore, now expected.

The trait of stature is not one of the easiest to study in case of
race mixture. Standing height is not in itself 4 simple length. It is

TAPLE 8 STERNAL HEIGHT

Mares
o
Growp No. Bangs Sleiin B.D. Y. Yuenizcany
Total Yucalecans .. 805 112-145 125.16+.11 49008 25200
Group A . ........ 291 115-140 120.6721 $.36=15 30012 SxpeD
Group B .. ....... 104 I15-140 19752« 82 451alf 356«.02 SxpeD
GrompC...... = 250 119-145 12092=17 480..12 572400 SwpeD
GroupD ... 45 119-142 12004+53 550«389 429-30 SxpeD
Group B oovavona-- 40 121-144 1505050 55030 L29-30 Expeld
Frsates

657 101-134 1170012 30600 3.07=07

L 152 105-128 168 ~H 450=17 5T SxpeD

Group B ._........ 228 105-120 1172020 440414 87512 dxpeD
199 102-188 11645«.29 470410 L0214 ExpeD

02 106-154 11078=41 4.50+20 40124 SxpeD)

46 111180 J120.11=47 L70=.353 381-28 dxpeD

e ——— .

made up of several smaller segments which to some extent vary
independently. The trait is nlso open to n certain amount of en-
vironmental influence, such as favoring conditions of growth. But
despite these facts, there seems good reason to believe that the
mixture of taller people of White blood with the Indians of Yucs-
tan has resulted after many generations in stature differences which
favor those deseendants of the eross who possess White traits.

Acromial and Sternal Heights. The statements made concern-
ing stature apply almost equally well to scromial height and to
sternal height. That is not st all surprising in view of the high
spurious correlation which exists between stature and acromial
height. For the male group ss s whole this coefficient is .950; for
Groups A, B, C, D, and E respectively it is 949, .937, 952, 056,
and .959.
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Heterosis is again seen in the Fy Hawaiian-White hybrids. The
Halt-Blood Sioux were taller than the Pure but their shoulder
height is less. The explanstion muy lie in greater amount of
shoulder slope in the Half-Bloods. Such an assumption is inter-
esting, for there is some evidence that & similar condition appears
to be present in Group D and to a less extent in Group E. The

TABLE 9. RELATIVE SHOULDER HEIGHT

Mapr=s
— — — ——— __. _m'=
Sk ot
Grroap Mu,  Tange Mean S50, A Yurlerana
Total Yucateeann .. 528  BO-6H7 R275=.02 1.04=02 120=.03
Grovp A .. ....... 821 B0-86 82.72-.04 00808 119~.04 Nope
Groop B ...i... 188 BI-ST  BLile0F LOZ-04 L23=04 Nowe
Group C .. ....o.0 340 BO-BG  B2E2-04 1.05=08 187=03 2xpeD
GroupD . ....... 40 B0-85 525612 L16-00 14111 3xpeD
G‘WE ..... =0 Bl-50 28T 11 1.04=08 1.25=.00 Nonoe
Andalusian Mours . 28 - S1.80=.14 Lis=10 130s.12
Coon, 1029
Hawalinne, Pore .. 70 o B1.50
Dunn, Tozzer, 1025
Fauares
Total Yucsteesns .. 030 7780 8271=08 1.17=02 14l=08
Group A ...... ... 151 B1-85 526608 110=04 13305 Nove
Group® .. .. 215 70-85 827305 112-04 155=04 Nome
Groop C... ... .. 182 7080 $235=06 122=-04 147-03 None
Group 1) ... & Ti-60 ﬁﬂl-,!l 14210 1.72=12 None
Group K ., mT To-B5  H2AET=13 105=08 130=11 QlxpeD

differences between the means of ueromisl height and sternal height
range for Groups A, B, and C from 1.31 to 1.48 em. The difference
for Group B is 1.22 and for Group D, 0.36 em. It does not seem
probable that the members of Group D have higher placed manu-
Biria sterni, so that it seems logical to surmise that their acromion
lie at a relatively lower level. The females show a similar
phenomenon, but with them it is Group E which shows the smaliest
difference between the means.
Relative Shoulder Height, This index states the relation existing
between acrominl beight and stature. Its table gives evidence
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which tends to justify the eonjectures in the preceding seetion on
subgroup difterences in shoulder slope. Members of Group I) of the
mules have, on the average, shoulder heights which, in relation to
vertex heights, are definitely lower than those of any other sub-
group. The female Group E's value for this index is lower than the
other means, but the difference from the Total Yucatecans is not
gignificant.

Sitting Height, The rise in the means from Group A to Group E
parallels the trend in stature. There is no doubt that this segment
of the total length dimension of the body shows marked subgroup

TABLE 10, SITTING HEIGHT

Mo
.'HﬂliTn'l.ll
Giroup No Fangs Mean S V. Toeenteoans
Totul Yurateonns ., Sti2 6984 BB w08 S H-00 42507
Groupi A . 921 6090  B00S=15 B84=11 £1T=15 GupeD
Group R 192 Ti-p0 80,7915 214=.11 280. 1% Naone
Group € §50 60-02 BLOD«.12 BAT«.00 42511 2ipeD
Group [ 48 7588 B1.TT=30 954-95 493+31 2xpeD
Group E 43 7501 B280-35 $52-25 428.30 SxpeD
Cagerefos . . U - 8410
Aransadi, 18040
Andalosian Moors . 28 Sty 473=25 52430
Coon, 1020

H = £3.12= 87 $.62-46 4856-31

Mexicuns I

Teentuly B 1 e £5.00
Chals _........... 100 ‘72-90 BLTB
Hunxtecs 100 TR B3.08
Taotails . 1o T4-89 8808
Muyas . 100 TE-BH  BOST
Stary, 16902

Sioux, Pure, . ..... 438 T0-08 84,50 4.50 a0
Sionr, Half-Blood ., 77  65-08 5000 439 480

Hewaiians, Tore ... 60 01124 205=1T7 2.47-10
Fi Hswaiian; North
Eurcpean .. ..... 1 £5-94 B06D-52 H85-58 424
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TABLE 10, (Continued)

Fiaes
Sl ot

Ciroup Ne Rangn M BD. ¥ Yieatormin
Tolsl Yucaleesns ., 685 0560 TL6T =08 S04=00 4.07=07
Group A . _i.a-n 1651 08-82 T3.02-10 B42=18 $d9=18 4xpeD
Group B .......... 298 G582 TAE0=18 250=08 3.TV=.12 Axpe [}
Group . oooiaiies 100 BE-88 740015 212«11 410=14 2xpeD
Group I} 61 o2 T =2 26«10 SH=21 expeD
Group E .o cavrrnns 48 0a-83 TERSa Al S.10=22 $14=20 SxpeD
Mexicans o ouuans 20 60-54 Tig0=42 358450 485238
Moynt .ocaivasare 25 BR-TD  T2.50
Hinyteos, . ... 20 73-58 TT.45
Teendals - 25 T2-b62 T2
Chals ... 25 6885  T4.HI
Chontals . oocuness 25 T80 THED
Taotmls ... 25 - 73-87 T8.84

Starr, 1602

Smith Coll. Studlents 100 50-83 508420 204 341
Shugperds of af,, 1820

Sioux, Pare: ... .- i T-0d B2 10 210 423
Sionx. Hall-Blood .. 18 068-90 £3.00 491 501
Sullivan, 1020

Hawniians, Pore ... 34 B1-02 86880
§ Hawadian, § North

Europenn .. ..... 12 8200 8040
Fi Hawaiian, North

European, ... .-.. 10 Bi-80 $7.50
§ Hawaiian, § Narth

Dunn, Torrer. 1035

differences. This faet is more clearly demonstrated in the seriation
eurves, where bimodality is again seen as & characteristic of the
male Groups D and E, and of the female Group E. The modes of
highest frequency, a8 well as of highest value, of the male Groups D
and I coineide with one of the Spanish peaks.

The approach of the Whiter averages to the Mexican and Span-
ish means is fairly close. Starr’s values for the Mayas are about
the same as for Groups A and B; the Mayns are distinetly shorter
than any of the other tribes which he cites. Dunn and Tozzer’s
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data for females and Sullivan’s for both sexes indieate the same
trend toward superior means as before.

Tibiale-Sphyrion. No direet measurement of total length of
the lower extremity was made in this study, However, a good
estimate of the values for the subgroups ean be obtained by sub-
tracting in each case the mean for sitting height from that of

TABLE 11. TIBIALE-SPHYRION

Maes
Tigniiirapee
Gramp No.  Faugr Menn 5.1, Vil Saetiesias
Total Yucatecans .. 492 8041  55.52+00 2.00l=08 5.61=1%3
Group A . ......... 188 83041  S552«.02 10708 55523 2xpeD
Group B ... 108 3041 3544e 12 10la0f 530425 IxpeD
Group'C [.-....~.0 198 800 S0.10=00 [ OT=07 54018 Bxpel
Group D Lo.iooon 32 3] $50T«d6 2200 6.17=52 None
GroupE. ..,..... 20 (8240 36.10+96 1.84=18 536-50 1xpeD
Cacerefins 23 58.604

ﬂnnn;i.i: IBNE-

1 Hithe des Unisrechencbels.

stature. TFor males, the results are (in alphabetical order): 74.68,
7507, 76.14, 7649, and V8.85; for females: GR.S4, 65.68, 62.30,
7041, and 7048. The tendency toward rise in the Whiter means
is manifested here us in sitting height. Since no statistical eon-
stants are available for determination of the significance of the
differences, no definite statements can now be made as to whether
there are proportional differences between the groups in relative
length of trunk and lower extremity.

Data Tor tibiale-sphyrion length were obtained for males only.
The evidence for significance of differences s not as clear-cut as in
the ease of sitting height, but resl subgroup differentintion does
oeceur. The table showing the proportion of trunk height to body
height should next be considered.

Relative Sitting Height. In neither sex are found significant
differences in mean relative sitting height. The Maya Indianz are
short people and the segments of stature are shorl In comparison
with those of the Whiter progeny of the cross. But the proportion
of trunk to stature and of total lower extrémity length to stature
does not significantly vary.
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TABLE 12. REEATIVE SITTING HEIGHT
Mags=
—_———e,, e —
Groap Noo  Hange Mean a0
Totsl Yucatecans . 881 4567 SLTS= 04 L1581
Group & L 991  4H-57  SLT8A07 L53=05
Group It " L 192 4557 51.88=.07 1.50<.05
Group .. .. , 830 AFS5  SLO5-05 153.04
Group 1} - 44  A8-55 BLTS=:1T LT0=1%
Group E | . 45 A5-55 51aT=18 1.55=11
Andalusion Moors . 28 S1.89=1T L35=.12
Coon, 1029
Eslimo 51.40
Nals 5180
Shuahowi 32.20
Pimn .. 6200
Apache 5520
Ralomcks 270
Yokuts . . ........ .. 53.00
Worth Chines 53.70
{Martin, 1914)
Mexicans EL . 5175=10 10212
Chantals .. B0 47-55 41.60
Hunxtees .. 100 50-50 52.580
Muaipas .. 100 4554 5170
Taatails .10 4938 83.20
Treendald .. 100 51-50 A5%0
Chols ... . 1 48-38 5240
Starr, 1002
Siouzx, Pure. . .. 536 4650 5140 1.68
Sioux, Hali-Blood 57 4188 5160 188
Sullivan, 1090
Hawaiizus, Pure ... 60 Hel=11 1L38=.08
F; Hawaiinn, North
European ... ... , 10 B33 SR EM-2 [.0M=.18
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Croun L
Total Yumtecnns .. G855
Growp A, ..., 0. 151
Geoup B, . .. ... 22§
GrowpC... .. ... 1D
Group D, . L
GroupB.......... 48
Mexicans ..... 20
Magos ...... 25
Huaxtses | 20
Trendals 25
Chole , .. 5
Chontals . i5
Trotzils .. . R

Siarr, 1002
Smith Coll, Students 100
Siegperda ot al., 1939
Madum o
{(Martin, 1014)
Siouy, Pure. ... .., 130
Sioux, Hall-Blood .. 10
Sallivan, 1920
Hawaiians, Pure ... 34
{ Hawaiian, § Narth
EBuropean _..... 12
Fy Hawaunn, North
EBuropean......- 10
% Huwafian, § North
European . ., .. ]

Drunn, Tozzer. 1628

TABLE 12. [Continued)

61

Fsares
ﬁ]: Tusktal

Range Mean &D, Y. W e torans
47-58 ST=02 0LTE=-A1 152=0%
AT-37  Sl01=4 071=02 138=05 2xpeD
4551 61,7208 05802 15005 Nooe
4768  BLT4=03 081«08 1LG5-06 IxpeD
47T-58  51.76=08 072=04 1.38=08 Nooe
A5-50 SlT=08 08308 1.64=.12 Nooe
40-54 51.78=.14 1.14=.10 2.20=.1D0
45-55 51.50
-3 2,50
41-56 53.00
46-64 52.80
Hl-55 53,10
51-80 3420
4050 53325=488 1.81 240

53.60

52.20
45-50 3140 1.00 371
4154 51.40 275 535
5058 5510
S53-54 53,30
52-45 53.70
G053 33,00

I other peoples are compared with the Yueatecans, it is noted
that, in comparison to standing height, the Yueatecans' sitting-
height average is smaller than many. The converse of this state-
ment is that, in comparison to stature, the total leg length of
Yueateeans is greater. The relative shortness of trunk of Mayas
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TABLE 13 SPAN
Marys
=
o Taal
Groap N Hangs Mesn I v Yurnleans
Total Yucatecans . 152 151-181 166,00 =54 624=24 3.70=15
Group A..... Bl 155151 10500=A48 50234 84121 2xpeD
Group B g1 151-180 16578« 58 0.05=060 421=356 Nooo
Group € .. $0 155-181 167 83=38 G02=41 3.50=24 SxpeD
'Gmup-DuulE 11 165-176 16550=55 2.50=50 163=23 None
Caccerefios i M = 165,80
!!.r.mu.di. 1E045
Andalusian Moors . 28 172,11=80 02i=50 3.63-33
Coog, 1930
Chontals . . BO 142152 18480
Husstess . ., 100 148-170 163.00
Muogas - . . 100 150-176 164.12
Tantzils .. 100 145-172 10054
Teendals .. - 100 142-18% 16135
Chali .oy . 100 129-178 161,40
Starr, 1002
Sioux, Pure. . .. .-.. S35 138-202 18140 703 8587
Shonx, Hulr-mmd . WRO164-108 15240 6,09 4535
Bullivan, 1820
Frstarss
Total Yicaleeans .. 107 155-100 1516085 5.34+25 B.02=.10
Groop A .o .iiees 24 190-162 1525057 Hl12-40 250+20 1xpeD
Group B 85 141100 1520700 682« 47 $53=31 None
Groop G il 51 195-164 160.82-.50 4.74=85 L1428 fxpeD
Group I 7 145160 15207
Groap E No dita
Mayun _.. 25 131-150 14824
Huaxtees. . 20 140-167 15038
Meendpls 0oievaee 25 151-156 14556
Chols .,.....- 25 136-164 143.51
Chontals 25 141-101 150,50
Taoksls |, . ..innn- £5 134-150° 14526
Starr, 1002
Gmith Call, Students 100 148-178. 104L.02=45 .70 4.00
Stegperdn of ol 1029
Sious, Pure......-. 155 150-180° 16530 643 5.58
Sioux, Half-Blood 16 158-150 M 070

%
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amd Yucatecans in general seems to stand midway between the
low everages of some Negroes and the higher of certain Europeans.
This characteristie should be kept in mind in the later discussion
of body breadths. The Yuesteean average compures well with
Starr's Mayas and Chontals and Sullivan’s Pure and Half-Blood
Sioux. In neither Sullivan’s nor Dunn sand Tozzer's cases of race
mixture between Whites and other peoples does alterstion in
avernge of relative sitting height occur.

Span. Span is an unsatisfactory measurement from the anthro-
pological viewpoint, beeause it combines two independent variables
—ghoulder breadth and the two arm lengthe. It is however, highly
correlated with stature. The coefficient of correlation existing
between these two measurcments for the male Total Yueatecans
is .852. In view of the evidence for high correlation, it is remark-
able that the trend toward higher stature in the Whiter groups
is not mirrored in the data for span. It is true that Group C of
gither sex does vary somewhat from the Total Yueatecans (but in
opposite directions for the sexes), and that the samples in Group D
of either sex nre small. Eyven so, the results are interésting; for
Starr’s Mayas, although the smallest in stature among the tribes
gited, have the next to largest average in span.

Relative Span and Relative Total Arm Length. In comparison
to stature, span of the Yucatecans is large. Groups C and D have
smaller averages than the others, in both sexes, but the numbers of
eases for the Groups D and E are {oo small for certain interpreta-
tion. Sullivan's male groups are indifferent in this index: his Half-
Blood females react in much the same way as the Whiter Yuea-
tecans.

Sinee span itself i= a composite measurement, the question arises
as to whether such a difference in proportion is due to the factor in
gpan of srm length or to the factor of shoulder breadth.

The fgures presented for total arm length were arrived at by
addition in the case of each group of the averages of acromion-
madiale and radiale-dactylion. Relative total arm length was then
caleulated by division of each sum by the appropriste mean
stature. Groups E of both sexes are characterized by arms which
are shorter in proportion to stuture than is the ease in the other
groups. Again, Sullivan's two sets of males are alike, while his
females differ. The latter variation i2 in the ssme direction as that
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TABLE 1. ARM LENGTH

Marrs

Revirrve Torss Ans Lwors
Torat As Lewers (Cabeulabed from meesna)
Mean Mean

Tolal Yoeatessts ... ..00ecrrrrmmna=- a0,08 #HE
Group A ... ... EX* TSR S P 0594 4
Groap B asiiacicl usisbaambsnsrainany DS S
Group C,...... =y Ao eI L an
GroupE ... .ccovmnnimnnnnenaeoo. . TS 0

Siowrx, Pure (385) .. o oiiiiiiiiel 7700 4.8
Sioux, Hll-Blood (77) .. cooovicvien. . TRE0 +H.i

Hiawniinns; Prre (69) .. = cas WTT8 458
F; Havaiian, North Furupu-n Ill:l} ..... TR0 454
Dunn, Tozzer, 1828

Bl e L T a  a NS T 4.5

Japanese. . ... T e B i 434

e P = 444

Babings. .. ooooerrerar e ceaciar et 412

Nun:ilgmiutl’,uki.m AR A RS ST &l
{Hmm.mm

Feuares

Total Yocatooans .. ... comerrnnnmansss D08 441
L O L - 4 - #i1
(o r T S e = e et 63.23 ELE ]
[ Py e e R - Y 441
EETONE TN a5 e g Wb i 8 veess GR1ID 1.8
R Tt o g, 5 o i e e MR @

Sioux, Pore (058) ... ......ccveven... THED .8
Sioux, Hall-Blood (18) ... ... .. ... T1.00 44
Sullivan, 1920

¥, Hawniian, huﬂ.h Eumpn.n .......... n,10 421
Dhunn, Tosser, 1024
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TABLE 15. RELATIVE SPAN

Marss
) aith Tatal
Crpmujt No  Haege Mean . 1 Yoralevans
Total Yucateesns .. 162 102-112 1042=.12 2i2=08 1.00=08
Growp A.......... 01 108112 100.02-19 224<14 2i0=15 1xpeD
Groap B ... .31 108=111 16 T4=23 208=17 1.00=10 1xpeD
Group © .. L. 40 10211 106010=20 210=14 108=13 IxpeD
{:rmpanndE 11 102106 10530
Swedie TG00
Frensh, ... 10+ 40
o R W He2. 10
Jnpanee ..o - 10260
Koreans ... .. e L 00
J:a.kmu{\um |utf 10910
.il.hnbascam{T ltan 102,50
Bella Cwlu i 10620
I A 1ER B0
I.’:lmiu. 1014}
Chontals’ ......... B0 85110 108.10
Trendals .. Lo 10 gE-1049. 103.30
Hua-:tm... cave.. 10O PE-10D 10S.70
Chels - e, 10O PE-100 10380
Mayas ........... 100 100-111 105.60
Sharr, 1002
Sioux, Pure. .. .. ... 5831 05112 100580 241 230
Sioyx, Half -Blond .. 70 #0=-112 16600 21 2.00
Sullivan, 1920
Fruiles
Tots] Yusileesans .. 107 96-115 100.00=17 2.55=.12 2A4l=.11
Group A _......... 23 105-100 10004=20 102=18 LS1-.18 None
Group B ... _....- 35 100-112 IDG6.54=32 eTT=03 2881 2xpeD
Group C... ...... 41 101-113 10578=24 227=17 2.15=.16 1xpeD
GroupD .. ... ... T 96100 10443
Group Be.vvnrnne- No duta
Mayes ... 25 96111 10450
Huastecs. . 20 PE-106 16200
Trendals .. . ¥5 9E-10% 10110
Chols: J2::. 25 A5-107 10150
Chontals . 25 09-100 10150
jeails .. 23 05-105 100570
Shwrr. 1002
Smith Coll, Students 100 04-101 #0.41=10 148 149
Steggerdn of al.; 1029
Belgians 101.400
Naf- .............. 2 104.70
{Martin, 1614)
Siour, Pure........ 156 07-111 10530 242 211
Siouz, Half-Hlood ., 19 100-107 103.50 175 1.60
Buillvan, 1920

f
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of the Yuecatecans. In compuring the Mayns with twenty-two
other Mexican groups, Starr states that their arms are the longest
observed. It is not strange, then, that White admixture should
modify this unusual trait. It will be interesting to compare the
shoulder breadths of the various types of Yucateeans,

TABLE 18, ACROMION-BRADIALE

Mares
Signifennce
Giperp No.  Hangs Mean 8D, V. M
Total Yuentecans |, 484 24-35 2508080 lG65=04 B30=14
Group A ... ...... 120 24-58 FEOl=10 1L77=07T G1f=20 SxpeD
Group B oo 108 24-85  28569-.12 LES<08 699-20 2upeD
Group © ‘ . 108 - 24-33 20.18=.00 1.85i=00 6.34=21 ZxpeD
Group I} ........ 83 9683 2087.903 18313 62355 2xpeD
GroupE ... 27 2452 2004-25 108418 B0R=01 None
Cpoerefios .. ...... 23 5040
Arunzadi, 16045
Fruares
Total Yusuteenns .. 805  20-85 220=08 184=04 0.24=/15
Growp A .......... 04 93-20 R507=10 150=A7 57R«28 SwpeD
GroupB._.......0 127 2285 2084=.10 1.06=07 G30-27 None
Group© ...... .. 1310 2281 20.85=00 1.02«07 6.15~27 1xpeD
Growp I senee 1 2431 26.68=18 152=18 5T71=40 2xpoD
Group E ... ., ... 24 20290 2008=20 208=20 TO7=78 None

Bmith Coll. Students 100 25-38 £016-11 lL88 5.77
Bteggerda of al., 1029

Acromion-Radiale and Radiale-Dactylion. The notable ehar-
acteristic of the statistical tables for length of the two arm seg-
ments is that although step-like rises oecur for each measurement
in either sex through Groups A, B, C, and D, the means for Group E
fail in continuation of the upward trend. This faet fits in nicely
with the deduction made in the section on total arm length — that,
in proportion to stature, arm length in Group K is less than in the
athers,

Intermembral Index. The proportion existing between length
of the lower extremity and stature does not vary among the Yues-
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TAHBLE 17. RADIALE-DACTYLION

67

Mar=s
= ot
Cerang N ILangs Mean B D Y. Yuralesuy
Total Yuentecons .. 408 8040  $0.73 00 1.08=04 §55.10
Groop A ... ... .. 180 36~45 $0.8%5«.)2 10608 456420 SupeD
Group B ... ..., 108 28480 085=13 204=,00 502-9% Nomo
Group C_ ... .. 108 8846  W.02-00 1.95-.07 48318 2xpeD
GroupD ......... 82 3843 41L.00=23 100106 463-80 IxpeD
Groun E coecs 81 88— LM FT 165415 AR=37 IxpeD
Cacerefios . .. .. 28 $5.12
Arangadi. 18045
Fiuares
Totol Yuentecsne ., 585 3043  57.02«07 1.00=05 525..13
GroupA.......... H 30438 =14 2.02.10 54727 IxpeD
GroupB.. ....... 18T 8243 STMal1l 188=08 5.08=321 Nonc
Growp C ..,.. ... 11§ 5248 57#80=12 1.02=0H 515=23 1xpeD
GroupD ...... .. 851 3338 S747=%7 28010 BU3-32 1xpeD
GrowpE_, .. 24 %2241 #700=20 1.80=08 508=49 Nane
TABLE 158, INTERMEMBRAL INDEX
(Acromion-Radiale + Radiale-Dactylion)
{Stature — Sitting Height)
Mares
N Totat
Group Na.  Barge Mpan 2D Y. Yutnbermny
Total Yomtecans .. 404 70-106 0100=10 345=07 8577=-08
Group A .. ....... 120 BI04 Di07T=-22 BTi=160 407=1T7 2xpeD
GroupB...... ... 108 BO-106 Sl07=-29 348=100 3.74=17 Noune
Gromp G .. ... ... 198 78-101 9127=1F 3.16<11 34012 2xpelDd
Group D . ...... 82 86-100 DR.0D=30 22028 8.5T=30 lxpeD
GroupE.. .. ... 27  B4-101 S1.8T=.51 3022380 4.29=90 None
Fouauzs
Total Yumteenns . 895  81-100 010612 30300 3.00-.10
Gesup A .. .. 04 E-100  00PF. 24 BSA.17 B73-18 Nons
Growp B, .. ... 127 BI-108 D0LE3w.28 3.00.17 485=15 Sxpel
GroapC ... ..., 113 B1-100 0LOD=3%2 A 4Hw.15 355417 Nooe
GroupD . ...00 81 B2OT  BOSI=30 381=27 55T43] SxpeD
Group B.., ... 24 B384 BTl =AT S42-4% 581237 2xpeD
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tecan types; the similar propoertion of total arm length to stature
does so vary. Intermembral index, which represents the ratio be-
tween length of upper and length of lower extremity, is thus ex-
pected to be, and is; smaller in the Whiter groups, especially the
female. The deviation from the Total Yucatecans' mean is espe-
cially marked in the female Groups D and E. No male subgroup
varies significantly in this index.

SHOULDERS AND HIPS

Biacromial Diameter and Relative Shoulder Breadth. It has
been noted that span fails to increase through the subgroups A to
T as does stature. It has been pointed out thst arm length, in
comparison to stature, is less in the E groups of both sexes than in
the others. The question arese as to whether shoulder breadth,
being 1 part of the span measurement, is an imporiant factor in the
relative shortening of span in the Whiter types. The tabular data
for biserominl diameter in the males indicate that from Groups A
to C a rise in means oecurs, such as is seen in stature, but it is not
continued through Groups D and E. The seriation curves (Plate
7) tell the same story for Groups A, B, and C; and higher fre-
quencies of low values are soen in Groups D and E. Among the
fomale types, no truly signifieant variation in average appears.
(iroup E's seriation curve is irregular, but the modal value is the
same for all groups. The result is that the means for relative shoul-
der breadth are less in the Whiter female types, but of the same
general magnitude in the subdivisions of the male Yucatecans.
The low values for the Groups E in the relative span sverage, then,
are prineipally due to smaller proportional length of arm in both
sexes, and in the females partly also to relatively narrower shoul-
ders. The sexusl difference in reduction of relative shoulder
breadth in Yucateenn race mixture reproduces a phenomenon
noted by Sullivan in his Siouan case.
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TABLE 19. BIACHOMIAL DIAMETER
Mares
-Lt.h Tetal
Giroup Ko Bange Mewn AD Y. Y iembernsis
Total Yucatersne . 404 5242 BT.50w 08 L7244 45810
Group A o 1290 3441 STETe00 16T=07 448410 SxpeD
Group B SA0E 38342 SASe12 L7008 AT8.22 lxpeD
Gromy C L 198 8242  S783..08 1.80A08 447415 Sipel)
Group 1) 32 3541 TR0 1.08a.04 $45+38 None
Group ¥ 27 5 Y7002 16725 AdD=d0 JxpeD
Andalusian Moors . 25 ST =23 LOT=S 5.85= 47
Coins, 1029
Chomntuls . B 31-39 3307
Himxteos 100 5240 3502
Magns ... . 100 32280 2092]
Teotzils - 100 §1-38 .60
Trenduly . 10 A0-40 8322
Chols ... | .. 1o 2939 34,67
Stnrr, 1002
Sioty, Pure, .., .., 388 3044 3850 1.0 g
Sioux, H.nl!uﬂhmi . T8 S22 3500 LED 488
Sullivan, 1920
Fruares
Total Yocatecans .. 305 20-90 5481 <05 1.568«.04 &ti1=11
Group A DF S1-38 8430400 134207 800=10 None
Group B 127 26-39 31810 103=07 47TT=20 IxpeD
Group C 118 31-38  B450-08 135=.00 591s.17 ZxkpeD
Gromp D L. ... 41 T Shfi=l1D 1.58=.13 455«80 Nong
Group E 2 2037 FTW=I7 2060=326 TETTT 1xpeD
Moyae ..., 95 9985 3234
Hunxtees . 20  20-30 32T
Trenduls . 25 2985 5188
Chols . | 25 0-94  #LUS
Chontals 25  30-33 2.6
Tuotails . ., 25 2885 =0
Starr, 1802
Bmith Coll. Students 100  $1-30 25.00«.10 1351 424
Stegpendn o o, 1629
Sioux, Pure, . 157 s0-40 3550 2,00 A0
Sienz, Hall-Blood 10 S0-40 3340 e 024
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TABLE 20, BELATIVE SHOULDER BREADTH

Mares
with Tofal
Groop Moo  Range Mran D V. Yisesioeany

Total Yursterans . 804 21-27 =03 liR-02 424=00
Growp A ... ... , 129 2220 2415=.00 005=.08 3.93=.18 1xpeD
Emnpli, cenrae-. LR 2124 2411=07 LiM=05 483120 None
Group € . 198 2120 208e05 102=08 $24-.14 Nope
GroupD __.... .. 82 ‘2]-27 240013 1.00=00 44287 None
Grotip B - I ] 23.00=.15 [12=.10 4.05=43 I)-:pn'n
Andnlusinn Meors ] 220815 117T=.10 510=40

Coon, 1020 _
French .. ...... . 18.00

i &340
Yokuts £1.20
Kalmuoeks £4.00
Sudan Negroes £1.80

T, e b e 2440

Mluhnam (‘Tn»hll.nm];L 2210
Enkimo (Nunalsgming 22 60
Shoshonl . ., 2120

{Martin, 1004)
Slony, Pare, ., ..... 5% 1720 230 1.10 4.58
Sioux, Half-Blood o | R 1.01 .51

Sullivan, 102
Cleentals ... ..... BO 1923 2190
Hunstees, ..., . 100 2125 2480
Magwr ... .. T =25 #1210
Tooteila ........ . 100 20-24 2280
Treoluls iy =D-24 1100
Choly i, i 2025 2|10

Hiner, 1002

Feuups

Total Yocsteosms .. 885 1046 2300=04 1.00=.08 450=.11
Group A . .. Db 2220 #413.07 10005 414220 SxpeD
Gironip B 127 19-24 a0 =0 435=.15 Nomo
Giroup C 10 22-26 BW9S=00 10803 43018 None
Gﬂmpn . 3 w-ag 238204 1210 23041 dxpe D
Groop E 26 1020 2WA6.10 141=14 601-50 2xpeD
Mapur . 25 #-235 22a0
Taxtons ;. = g1-23 2210
Tremiiuls . B8 034 22,00
Chols .. 25  20-28 200
Chontald i RS 2024 2,00
Tectnils ., 25 w-23 £2.10

Sirr, timt
French | : 16056

T:mm-.rﬂ (Martin, 1018)
Gormuns {Badon) . il 22,40
Nahns . .. 2100

ﬂilrﬂi. IIH}
Sioax, Pure. . , 15T #egd 2240 120 Bbe
Sioux, H.lll'-lihml. . im 124 F1.90 135 G.14a

Sullivan. 1080
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Bi-Iliac Diameter and Hip-Shoulder Index. Inspection of the
data for males on breadth of the body at the iliae crests enables
one to say: the lurger the type of man, the wider his hips. That
sort of statement wns not found strictly applicable in regard to

TAELE 21. BI-ILTAC DIAMETER

Muirss
Group Ny Ratige Meaz D V. Y usaiccuns
Total Yucateeans .. 482 24-82 2B.10=04 L#k=03 51111
Group A .. ....... 120 2481 £7.77=08 12005 4.05-20 GxpeD
Group B, .. .. 108 2431 2816=10 L38-07 561=26 Note
Grop C.. .. .., 197 2482 284107 L4005 499217 4xpeD
Group D ceee.. 89 2532 QRER..1E 1.50-.13 530445 None
Group E..,... ... 28 27-82 25.00-.18 L18<.11 412390 SxpeD
Andalusian M . g8 — H.A5=.20 2E5= M) 72708
Coon, 1020

Fraves
Total Yucutocans . 104 2450 T M=t 2371l BA48=40
GroupA .......... 19 2452 08«54 22024 TO00=87 None
GroupB...... . 80 2454 2T W5 25018 B85=04 None
Grounp C ... .. 31 #5-30 2503-58 209.835 05580 Nope
Group D . ... ... o0 -8 2811
Group E.. .. 6 2780 2538

Smith Coll. Students 100 24-534 2455 136 549
Stegrmerda of of, 1099

Japancse, Hard-working . .. .: .. ET.400 | after Ognto

dupanese, Lesure class ., 25,30 after Oguto

GEFMARE, .. .ivenincranannss 25.00 alter Martin
(Martin, 1014)

ghoulder breadth, so that in aversge hip-shoulder index, Group A
has a probably significantly smaller mean, and Group E s probably
greater. In other words, it is probable that, as compared to shoulder
breadth, the more Indian Yueatecans have narrower hips than the
Whiter anes.

The female data for hip breadth are seanty. It may be that the
emall mumber of cases of the extreme subgroups does not permit
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significant differences to appear. However, the difference between
A and E means in the males is 0.85 cm. ; the similar difference for
females is 0.65 emi. From averages of hip breadth and stature,
relative bi-iliac diameter was caleulated for the Yueatecan sub-
groups. All of these values were found to greatly exeeed that of the
Smith students, but the latter were not considered comparable
because of differences in age. Ogato’s data for two social classes
of Japanese indicate the presence of another factor worthy of con-
giderntion — that of funetionnl or environmental influence. It is

TABLE 22. HIP-SHOULDER INDEX

Bi-iline » 104
Bizeromial
Matrs
ol ot
Ciroip Na, Hamge Mean 5. I Y. \fm
Total Yucatecin: .. 402 ©G5-88 T5.0T=.11 870=08 5§01«.11
Group A ........ 128 G6-86 Tai8=122 J73=18 500=21 2upeD
Group [§ ... » 108 6548 T5.18=28 4530=20 580==27 None
Group © T R Ti2«17 362=12 481=18 1xpeD
GroupDd .. ... | 32 @§0-82 TiBS=04 2BI=24 20722 None
GroupE.... ..... ¥ 7T1-80 TET8=51 2488=32 3.14=20 2upeD
Sodan Negroes. ... T4.00
Igorots (Lowland) | kb TR0
Gormans (Baden) ..o ... T5.80
Jewe...onninnn, — Th20
Jews (Weissenberyd, ., . TH.50
Igneots (Highland) . .. .....o._1. T5.40
(Martin, 1074}
Pruares
Total Yucatecans .. I  87-84 B088=40 G04=28 TAT=35
Group'A ...... .. 10 7F1-08 HO.70=1]1 T.08-77 BIT=06 Nome
Group B . ... .. 30 07-83  BOR7=M5 O04=40 75257 1xpeD
GrompC.... .... 81 7584 BLIB=04 528=45 B50=50 Nowe
Group I} ... P Vi-%d 52
GrompE .,.... .. 6 7388 SL50
Smith Coll. Studests 100 00-87  To48=28 411 517

Stegperdn o ol 1020

—
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probable that a tendency toward squatness of build, and that hard
work and ehild-bearing are all responsible for the generally high
indives of Yucatecan women, It & to be regretted that a larger
number of these womeén was nol measured so that it could be
certainly determined whether or not the female Whiter Yues-
tecans differ significantly from the Indian women in this respect.

THE THORAX

Chest Breadth. Coon's Andalusian Moors exceed the Total
Yueatecnn males in average stature by over geven and a half eenti-
meters. The Spanish group's superiority in breadth of chest iz only
about four-tenths of & centimeter. Relative chest breadths for the
bwo groups are roughly 18,10 for the Yuocsatecins and 17.56 for
the Moors. It should be made elear that the relatively large chests

TARLE 23. CHEST BREADTH

Mipres
E:‘!“Lﬁrlll‘.i
LT Na Rangs Menn & I . Yummistans
Total Yocatecans .. 158 2532 BR4S«.08 13805 4BP«.18
Group & . ........ 01 2582 =10 14000 S27=32 1xpeD
Group i ... ..... Bl 25-31 292913 1801 44035 1xpeD
Group C ... . S0 BB 72«12 18«00 44030 2xpeD)
Groupa Dand E .. 11 27-32 28.01=25 128418 42063 1xpeDD
Andalusinn Mogrs . 28 i 52 =98 SM=10 T.08=.65
Coon, 1929
Alrican Negroes. .. .. ik 26.090
MEYEJO- oo oanen M 20.70
(Martin, 1018)
Frauares
Total Yueatecans . 107 22-33 0 =14 2A0=10 T.ED= S8
Geoup A ......0 4 23-30 26.53=2} L72=1T7 CdAl=12 Nune
GroupB.......... 36 2330 26.(9=20 173=14 072=8 3xpeD
Gﬂn_l:p-'(: . T AR . = 4 | LEME =01 20818 THT=37 None
Group ) ... ... .. 7 2733 2088=38 220=41 TU07=14 4xpeD
GroupE .. . .. Nodals

Smith Caoll. Students 100 2128 t5.07=08 130 &0
Stegperdn o al, 1029
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of the Mayas and Mayu-Whites are not caused by living in a high
altitude, for the whole peninsula of Yueatan lies near sea Jevel,
The ‘male subgroups show no eertainly significant differences in
breadth of chest. The female Group D with its seven representa-

TABLE 24. CHEST DEPTH

Mires
e
Grvap No.  Range Mean -5 8 ¥. Yucatocany
Total Yucatecnns .. 1585 1422 18.74=07 1.30=05 6.0§=27
GroupA..._...... 61 18-21 1B40=10 1.I4=07 618=38 SxpeD
GroupB ... ... 81 1422 1852419 154=13 53271 IxpeD
GroupC,. .. ...... S0 17-29 WiM=11 1.18=08 020=42 2 xpe D
GroupaDuand E... 11 1721  1958=27 131=10 0.70-0¢ SxpeD
African Negroes. ... ... ........ 19.50
o N e e e e T | 21,60
{Martim, 1004}
Frusies
Total Yueatecans .. 107  15-24 1845=11 171«08 027=43
Group A... ...... 24 1822 1808=20 147=14 B10=T0 1xpeD
Groop B......_.. 35 1522 188=18 L57=13 85.01=.00 1xpe D
GroupC... ....., 41 1521 1830 =15 14141 T.67T=57 Nooe
Gromp D .. . .. 7 1524 ZLl4=00 236-45 11.16=20 4xpeD

Group E ... . No data

Smith Coll. Students 100 15-22 18.84=.07 1.10 581
Steggerda of ol 1020

tives has & high average because of two unusually high individual
values. The women of Group B, for no known reason, have a sig-
nificantly small average. It is, however, noteworthy that their
mean is higher than that of the Smith students, who are much
taller. Groups A, B, and C of both males and femnles are character-
ized by possession of high means in chest breadih, Sinee the num-
ber of cases for Groups D and E is so small, it is best to defer
eomparison in chest size of Indian with Whiter groups until dis-
cussion of chest girth.

Chest Depth. In contrast to breadth, chest depth in both mals
and female subgroups favors significantly the Whiter. For the
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women, however, the subgroup differences are small, the value for
Group D females being based upon only seven cases. That the
mean chest depths of the Yucatlecan womnen are absolutely great is

TABLE 25, THORACIC INDEX

Marzs
with Total
Groap Mo Racge Mean L5 1 Y. Yarnlerasy
Total Yoeutecans .. 153 120-196 1518860 10l=42 7.]8=23
Group A .. - 61 136-158 1527885 9.52=060 6.43=30 Nons
Group B ____ ... S1 187-100 153.50=15 12 13<10 7901=068 Nooe
Groop C.. ... .... 50 120-181 15146=11 11.44=07 7.55«.5] None
Groups Dacd E... 11 135145 14008=18 $.08=1.% €.07T=87 None
African Negroes. .- ooovranans 138,00
TN O B e e s T W/ 143.50
PEEYRID vy rm'rvy b rxw'nn e ¥y 157.50
Bugu. ... e T 124.00
(Murtin, 1914)
e, Earogeany L Negroea
1—20 130.00
21-25 134,00 142.00
2630 144.70
2140 1485.80 150.20
=50 137.50
S1-60 15600
0110 136.00
Over 70 12921 186,90
(Murtin, 1014)
Fresares
Total Yucuterans = 107 129172 1T1=065 D90=40 033=32
Group A ... ... 24 120-160 148.75=12 884= 51 5.94=58 IxpeD
Goup B........ 35 123-162 H504=L0 #20=T74 Bi5=52 lxpeD
Graup C.......... 41 125172 14499411 101870 7.04=2>52 Nooe
Groug D ... ... 7 131168 142.07
Gouwp E. ...... Nodala
.Bm'npum e e i = 152.90
{(Martin, 1914)

demonstrated by comparison with the Smith students. No such
definite evidenee is fortheoming in the ense of the males, although
their ¢hest depths are by no means small,

Thoracic Index. The proportionately broader chests of Yues-
tecan males are indiested by comparison of the various subgroup
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means for thoreic index with thoss eited by Martin. The chests
of Yucatecans are absolutely large, and especinlly so in the trans-
verse diameter. Those of the females of all subgroups are propor-
tionately much brosder than those of the Smith women; this is
expected in view of the previous diseussion of abeolute values.
Chest Girth (at rest). The male subgroups have been shown to
differ insignificantly in breadth of chest, but signifieantly in favor
of the Whiter groups in depth, In eireumference, Group A has a

TABLE 2. CHEST GIRTH
(At rest and &t Jovel of upper border of fourth chondro-sternal articulntion)

Matres
Fuymilicanre
Geowp Fo  Range Mesn aD, v Ve
Total Yucaterans .. #58 77-107 A8.20=12 504=.08 5.085=.00
Group A.......... 221 77102 6836=42 4.05-16 5.00-.18 dxpeD
Geoup B ... .. ... 183 77-105 S583«24 48017 54T=18 lxpeD
Growp C.......... 358 77-106 B0.704.17 382=12 §dG=l4 SxpeD
Gromp I} .. .. ... 40 90117 9072=70 GH7=050 72455 2xpeD
Group E ceieer 43 T-103  HOAD .55 5T0e41 G44=40 Nooe
Serbs . . ... R0
Hussinns, Bulgarione .. .. ... .. HL.00
‘Baynrianme . .o..oiais -BT.W
En;lul-. B ﬂB,Tu
Moartin, 1014 [Dmmpntt mll Lave, 1021)
U. 5. (Davenport snd Love, 1021)
Fronch (167 em, Stature) o 80,10
(170 em. St=ture} ... B4 40
(174 em, Stattre) 8870
{Martio, T014)
Fesares
Total Yocoternns .. #88 07-120 H052=08 7.41«18 s822s15
Group A ... o132 TA-1 88T1-80 6.54-95 T54=20 Nope
GroupB ... .. 290  TO-100 OS2 08620 730=23 Nope
Group C.......... 100 ©7-120 80.80=37 771=20 BE7.80 lupeD
GroupDd ;.: ... B2 T0-108 B044=08 70248 #16=.506 None

Mt ... 20 7500 BZAT=081 4BR=43 059253
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definitely emaller mean, Group C a larger, and Group D s probably
larger; Group E fails to follow the lead of Groups C and 1) toward
greater average eircumference.

Davenport and Love's Army measurements of chest girth were
taken “over the nipples, and perpendicular to the axis of the trunk
at this level.” There is, no doubt, great personal error in this meas-
uremnent, but the techniques of the Army measurers and that of
the writer are on the average comparable. Comparison with the

TABLE 27. RELATIVE CHEST GIRTH

Mares
with Tatal
Gevap Mo Harme Al=gs E D, V.
Total Yocatecuny .. 560 4700 SR l7 381=05 503=09
Group A ., .21 BG4 ST08=14 300=10 538=17 Nobe
GroopB.. .. ... 108 50-88 37.09=34 205=10 517-.18 None
Grovp € ... ... . 358 47-6D FT0811 32208 Atd=14 Nooe
Groop D .. .. ... 43 5105 S57.04=38 371-37 030=47 Noue
GroupB... .. .. 45 4008  5632e41 409=20 737352 2xpeD
Belgann .. .... .. 4 s = 5280
e e o (e 5780
Bushmen. .. ... ..... . 40,00
Nabun ..o 00L. RALALA N 5000
Yaghan . rn B 13 08,70
[’H.n-li;n l!lli}

P
Total Yucaterans .. 655 46-80 6020135 502=00 EM4=15
Group A -.. 151 3175 0076=320 472=18 T5V=30 2xpeD
GroupB__._ . 237 4778 00.3-30 349-14 T45=24 IxpeD
Group C 199 4580 043=20 583=18 BH52=40 1xpeD
Group D 62 4570 59.98=43 307=21 BM0=52 SxpeD
Gromp B _.. . .48 40T 5S0M=00 001sd42 1085=75 BxpeD
Belgiany . ooieiaiiiaaiins 53.00
e oy A T re s S T 52,90
BRI o b 5 < = .50
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Army data indicates that all Yucatecans are, on the average, abso-
lutely (and judging from stature, relatively) large-chested. Mar-
tin’s values are not based on the same technique, for the measure-
ments quoted from him were taken at s higher level of the chest
than were those of the suthor or of the Army.

TABLE 25, VITAL CAPACITY

Marzs
e
Groap Now Rangy Ayam o 8 V. Yuratooany
Total Yueatesans .. 85 30005100 3057=80 §33=28 13.47-.T0
Group A ... .. S0 S000-3900 S5843-63 510=4F 1527=12 2xpeD
GroupB .. ... ... 22 S000-4900 5930=70 48440 122312 Noue
Group € ... ... 26 S100-4000 40S0=69 532=40 1317412 1xpeD
Groups D and E .. T 0005100 H004=1683 B58=119 10.19«29 Nome
"~ 2520 (Statire 167 und Chest Cirowm, $0)
F&ﬂlﬁffﬂ coveesint | ggng (Seabure 170 and Chest Ciroum, 84)
4451 (Stature 174 sod Chest Cirewm. 69)

Bobbit (Martin, 1914)
3727 Direyer's Class A when W =535k,
5403 Dreyer’s Class B when WE =345k,
5183 Direyer's Class C when W= 5405k,

#2300 Class A when Sitting Ht. =808 cm,

3018 Class B when Sitting HL, =808 cm.

2418 Class C when Sitting Ht. = 80.8 em.

4516 Class A when Chest Girth =882 com.

4128 Class B when Chest Girth = 80.2 em.

2500 Class C wheg Chest Girth = 89.2.0m,
Direyer, 1821

The Yueatecan female subgroups have no one mean that is sig-
nificantly different from that of the whale group. As pointed out
above, size of chest is abeolutely great, and also relatively 2o, as is
seenn when the mean for Mexiean females (also measured by the
writer) is compared with the various averages for Yucatecans.

Relative Chest Girth. The index of relative chest girth is com-
puted by dividing girth by stature. The implication that the rela~
tively great size of chest in comparison with stature is an Indian
characteristic is suggested by two facts: (1) Group E of the males
and Groups D and E of the females have smaller chests relative to
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slature than do the remaining subgroups; (2) average relative
chest girth is greater in Ameriean Indian groups than in any uthﬂrs
cited by Martin.

Vital Capacity. No significant differences appear in the data for
vital capacity. There is; however, statistical probability that
Group A has a smaller mean than the whole group. The data for
vifal capaeity in any case ure not expeeted to be sirictly parallel
with those for chest measurements, hecause a psychological factor
— that of the subject making his best effort — is intruded.

The data obtained for females are too seanty to justify presen-
tation.

BODY BUILD

The discussion of the physieal characteristics of the Yueatecan
subgroups has brought out the following facts:

1. Mays Indians are absolutely small in stature. The Whiter
types of the rsee-mixture progeny are taller.

2. The relative shortness of trunk of the Mayas, and of Yuea-
tecans in general, stands midwny between the proportionately
short trunks of most Negroes and the proportionately long ones of
many Whites.

3. The arms of the Indians are abeolutely long; those of the
Whiter types are shorter.

4. Indian types of the Yueatecans have squarer shoilders than
do the Whiter.

3 Yuecatecans ag a group have, in relation to stature, broader
shoulders than most peoples. No significant subgroup differences
are found among the males, but the shoulders of the Whiter women
are proportionately narrower than are those of the Indian females.

6. The proportion of pelvic breadth to stature for Yueuatecan
males is not unusual; that index for females is higher than the
values for European Whites and leisure-class Japanese, but com-
pares well with the average figure for hard-working Japanese
women.

7. Yucatecans in general hawve large chests relative to their
stature. The Whiter of the miscegenetie progeny are less well en-
dowed in this respect.

It would sppear from the foregoing summary that Mays Indizns
are characterized by possession of short and broad trunks com-
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TABLE 20, WEIGHT (IN KILOGRAMS)

Marss
Eoh Total
{aroup Mo Hasge Sbenn B, Y. Yuralerang
Total Yuratecars 570 41-00 5440=.10 67313 128324
GroupA.....,.. 165 41-60 5280=92 O08-23 1150445 SxpeD
Groop B .._.. ... 133 #2771 564382=88 B40=2T7 1188=40 None
GroapC..... .... 238 41-90 55.03=28 62020 11.45~86 fxpeD
Group I) = 2T 4-08 550813 1034=03 1547=17 l1xpeD
Group E........ ) 4880 SA0=12 780480 MBLL dxpeD
Polish Jews. ... covemvrnnra- 65.00
Roumanians .. - e 53,40
Annamese .. __ . e 5130
TRPanesE ... ... &R.T-58.2
Knreans ...... Al il 5S040
Trouml . vseesionanen G820
(MEnrtin, 1014)
Mulattoes (Amencan) ... 0. 550
PORUOY. < crs rromsisbiansss TS0
Goald t‘Mu‘ti.u. 1914)
Belginnd . ....prvernrenrmemes &5.00
Norweginn YT T L 6,00
I[Ml.rl.h. ]ﬂll}
l_T E Tmupl {quuhthlluun. llllﬂ}l
65.50
lsfiw N, A:l ............ 885,10
o T A e e &7 56
J:pnnae ¢ a5.73
French, h.45
Italian .. B2.50
Ihmwut and Lave, 1921
Hawalinns, Pure ... .. ! T7.00
F; Hawniinn, North
o | 0 88.18
Dunn, Tozzer, 1823
Fresapos
Total Yusitecsns .. 94 3203 J030=35 &H0l«25 17.00=40
Group A Cae. BE 3570 4900458 070-40 134070 None
Group B ... ...... IDl 82-74 485T=52 T00=30 1574=175 Ixpel
Group C ... .. ... I8 8403 508805 085-40 1023-0 1IxpeD
Groop D o....... 10 #5858 s1EE=l§ 1100=13 20381=24 1¥peD
GoupE . . .. 15 3478 S574<10 10.70=18 183124 2xpeD
Smith Coll. Stodents 100 44-72 55.50-.52 1210 17T
Steggends vf al., 1099
Huwniinne, Pure ... 34 51-107 0050
{ Hasmiizn, | North i
aene. 12 48-50 TLTH
1 Huwniian, § North
....... 6TAS

I'm; Tm:r 1”

E——————
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bined with long arma, The Maya Indinn leaven in the mixture
shows its effect in the build of the Whiter progeny in many re-
spects, although segregation of o tendency toward relative spare-
ness in the latter is also evident. Body weight may now be con-
sidered.

Weight. As in stature, so in weight: progression from the more
Indian subgroups to the Whiter is marked by significant increase

TAPLE 30, INDEX OF BODILY FULLNESS
Weight (Kilos) 2 100

Stature (em. ) eubed
{Caleulated from means)
Marws Feaarrs

Gromp Mean Gronp Mean
Totnl Yucuteeans ,....... L4 Total Yucstesans, ........ L&§
T R P P i Group A ..o pvveernnn. LTE
GroupB ... .......-.... LH Geaip B st 168
GG o il e 1R Gronp € ..ociiviiaiee.. LER
Erp D s = iiiaici., LM Group D . .iinninaas L7l
Grouft B cicsiidssecs=ies: LT Group B . occerivacaeeaa LT
Norweginng . .. ...- .- L2 Hawniians, Pure (34) ... . 161
Swiss (Schaffhousen) . ..... LS5 ¥ Hawaiinn, § North
JUPRDERE. . . oo gy senvennr  LLED Buropean (12) ...,...,, 169
Eoreans .....coconcnaanyy LSO } Hawalian, § North
North Chinese_ . .. 157 European {8) z..c.... .. 128
Baluba (Afriea). .. ... .. L1D Dunn, Tosser, 10629
Prumali. et e i L43

{Martin, 1914)

Hawniians, Pure -........ L&
Fy Hawuitan, N. Europesn. . LOS
U 5 Soldbers, 1917 ....... 130-135

Dann, Togser, 1623

fn values. As pointed out previously in discussion of stature, there
i no evidence for heterosis. The seration curves (Plate 8)
ghow the distribution of this character in the various subgroups
in & way that the list of means ean not. For comparison with
the Yucatecan groups, no Spanish data were available; the eurve
used for comparison i that of another South European group —
Italians of the U. 8. Army in the World War. The trend of the
means shows that the Whiter the subgroup, the greater the sverage
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weight; the trend of the modes indicates that the Whiter the sub-
group, the greater the frequency of heavier individuals.

In comparizon with other world peoples, Maya Indians are short,
and are also seen to be lighter in weight. They fall in approximately
the same weight class as the Annamese, Japanese,and Koreans, and
are much lighter, on the average, than any of the U.S. troops

TABLE 351. INDEX OF BUILD
{The index here nsed is that used by Davenport and Lave, 1921, p. 184,)

Weight (pounds) x 1000
Height (inches) squared

Mares
E‘a&iﬁmw
Giroup Mo,  Hange Me=n £D. V. ‘.t'l,-u.ta'!lhﬁi
Total Yocatecans .. 577 2448 S5162<.00 S5.12=08 0.57=320
GroupA.......... 1066 24-88 5195405 208=1l 034=35 1xpeD
Group B ___ ... 134 2644 316§<18 302=12 ©3%=90 None
Groap C. ... ..... 582 2548 351.50+.13 20«00 B47=30 Nons
Group D ..i..i.:- 27T ZT48  SLTNe.57 443=41 1897=1.3 None
Group E.oocoipoo. 20 25348 S150+081 400=42 12.12=13% SxpeD
R R e 21.50
RO il e e sy 31.41
RN e Bty r R s s r s e KN 3141
Gemaan ...oovevrrenennsnmns a2.81
French . .. . ... g2 en
G T S e S S AW 3203
Inchians (N, A} . oovnninn s 52.08
Negro-Mulntto ... .....o...o. 22,69
Davenport and Love, 1521
Frowarss

Toll Yootessns .. 304 25-600 548421 54215 1378=48

Group' A ... ...... 60 25-40 33.08-35 L1S=25 124178 2xpeld
Group B .......... 101 25-40 341T=3]1 4 0=22 1568=04 None
Growp C... ..o 103 2400 2463-42 G6.30=30 181085 None
Group ¥ .._...... 10 2453 3599+11 TH0=480 €0.80+29 Nome
Group B . ... .. 15 2748 37T1=88 500=02 13.64=17 SxpeD

_—
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cited, even including the better nourished Japunese of the U, 8,
World War Army.

Indices of Build. Three formulas for index of build were applied
to the Yuecatecan materinl. One of these, Rohrer's index of bodily
fullness, was caleulated from means. Concerning this formmia,
Martin (1914) states, “ Die Karperfiille ist gleich dem prozentualen
Verhiiltnizs der Kirpervolumens zum Lingenwiirfel . . . Dies Formel
lisst den Unterschied in der Entwicklung der Karperfiille am besten
hervortreten,” Comparison with Martin's list of aversge values
for various peoples shows that the Yucateean males have relafively
heavy bodies for their stature. The male Group D has the smallest
mean of all the subgroups; and Group C stands close, but Group E
has the highest value of all. Among the female groups, much the
same sort of situation obtsins, The eonclusions from these dals
are that bodily fullness is greatest in the E groups and least in the
D group of both sexes. Butin the summary st the beginning of this
seetion, it was pointed out that the more Indian, not the Whiter of
the Yueatecan progeny, have the proportionately broader shoul-
ders and the larger chests. Perhaps the explanation of the paradox
is that the nutrition of the Groups E iz better than that of the
other types; possibly the formula has faults.

Rohrer’s index of bodily fullness considers the body as a cube.
All bodies are therefore considered as of the same general shape.
As a matter of fact, bodies are not cubes or spheres, and they do
differ in shape. It may be well to consider the results of the appli-
cation of another formula to the material at hand.

Davenport sind Love (1021) recommend highly as an index of
build the formuls in which weight is divided by the second power
of stature, They state that the formula fits naturnl eonditions well
because the form of the body lies between the two hypothetical
conditions of a gylinder of equal dimensions and & cube or sphere.
“This index of build was calculated for each individual of the two
Yuecateean series: means and their statistical constants were then
caleulated for the subgroups. The means for both sexes rise in
steps in much the same manner as noled in stature and weight.
The only truly significant subgroup differences, are, however,
those of the Groups E, who have the highest values. The resson
for this in both sexes is apparent on examination of the frequency
eurves for this index (Plate 9); larger minorities of persons heavy
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for their stature are found in the Groups E of both sexes thanin
any of the other types.

It should be remarked that such indices as those of bodily fuli-
ness and of body build consider the amount of total bulk that goes
with a given stature. That bulk econsists mainly of bony frame-
work, musculature, and fat. In the cases of individuals of high
indiess, it is impossible to determine from the values slone which

TABLE 32. INDEX OF ROBUSTNESS
Stature in centimeters — (chest girth st rest in centinieters + weight
in kilograms) !
(Calealated from means)

Marws Framares

Group Muan Groug Mzan
Total Yucatesuns ., ., .. 1274 Totsl Yoesteeans ,,....., 000
Grop A VTl 13.40 2 T N i Bk fe 06
Group' B .ot aniennaes 1268 Group B ..o A8
2L 12.41 Grodp G ianman s B
GrowpD ....0couunn.. 1159 P17 B R — 1 |
Groap B ... .. ... 1085 GroupE .. ... ... ... 593

1 Pignet {10911 wifors tha fallowing table of etandards, by which one can interpest the
remulis whisiveed by the formoks | Davenport and Lows, f@gl)

Class A — Ulindie 1: A viry powerful cometifution,
Class B — 11 b W Good eonebibution.

Class C— 31 to &5; . Madicers conatitution;

Clasa [0 — 80 40 50 Weak sanstilolion.

ones of the three factors are responsible for the numerical result
obtained. It would appear from the data of the table on index of
build that the male groups A, B, C, and D rate slightly below the
sparest groups of the United Btates Army, and that Group E
possesses & slightly higher nverage. It will later be demonstrated
that the men of Group E have better opportunities for good nu-
trition than those of at least Groups A, B, and C, snd that their
work is apt to be of & more sedentary nature. It is therefore possi-
ble that these men are fatter than the others.

But the possibility that the men of Group E are fatter does not
mean that they have the stronger constitutions. The evidence
from bony measurements seems rather to peint to the opposite
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conclusion. Fortunately there is available a so-called index of
robustness, devised by Pignet. Tt takes into account the factor of
ghest sizge (girth), us well a8 the factors of magnitude of stature
and weight. The data presented in the table were caloulated from
means, Even with this imperfect method, the writer believes that
the differences in results for the various subgroups are sufficiently
great to warmnt certain conclusions being drawn,

The average Yucatecan has, nccording to Pignet's classifieation,
a good constitution. The fact that he is small of stature conduces
toward rather than opposes such a result.. In respect to bony body
framework, the more Indisn Yucatecans appear to be better
equipped than many peoples; but better nutrition and greater
freedom from hard work has probably allowed the individuals of
Whiter type to better slready good constitutions.

The women in ull three indices possess higher values than the
men. Moet of them lead active lives; and the usual physiological
changes peculiar to the sex, causing a tendency toward obesity,
operate here as elsewhere. It was particularly noted by the writer
thai obese men are almost a rarify in Yueatan, but that heavy
women, especially those of middle life, are by no means uncommon.

It may be concluded that the nutritive state of Yucateeans in
gener] varies little from the human average, but that their natural
-endowment in bodily sturdiness is somewhat above that average.

PHYSIOLOGICAL OBSERVATIONS

Blood Pressure. The data on blood pressure are of chief interest
in comparison with the recently published work of C, P, Donnison,
lnte Medieal Officer of the East African Medieal Bervice. Dr, Don-
nison studied the blood pressure of appurently healthy Kavirondo
Negro males of ages varying from fifteen to seventy. Table 33
shows Donnison's findings, compared with Dally's blood-pressure
estimate for normal Europeans and Americans, and the data for
Yucateecans. It will be interesting to congider Donnison’s com-
ments on his own work:

The (Kavironido) natives live under primitive conditions, that is, under con-
ditions which haye probably undergone no appreeisble change for many con-
turies. . . . In two years observation nt & native hospital while eighteen hun-
dred patients were seen, o case of raised blood pressure wia encountered,
though abnormally low were not uncommonly noted. On no cccasion was s
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dingnosis of arterosclorosis or chronie intersditial nephritis mnda, . . . Hypar-
trophini hesrte without intrinsie eardine disesse to secount for the enlarge-
ment, are very rarely met with in the African. . . . Opportumties for earrying
put post-mortems have offen opcurred, and it has been noted that the native
Afriman wanmlly shows muoeh lesas atheroms in the soris than dos an averags
European of the same age.

The results of this investigation thus lend support to the view that hyper-
piesn and arteriosclercsis are disessos associated with civilizstion, Hyper-
pinsin hes been recorded ns quite common in Egypt by Ismuil, but this is &
country that has been considerably influsnced by European and other eivilizs-
tions, recent and remote.  Furthernmore, [Email points out that the disease is
almast confined to middle; npper, and more edueated elasses and is rare
amongst hospital (lower class) patisnts. . . . The greater mental stress required
by the ondinnry Eurspesan citisen in his eversday life, ns s result of the ten-
denries of modemn civilization, has had its effect upon the physiology s well aa
the pathology of the rse.

In Donnison's table it is notable in the ease of Europeans that
both systolic and disstolic blood pressures, as well us pulse pressure
(the difference between the two former), rise constantly with age.
In Kavirondo Negroes the values reach a peak sbout the age of
thirty-five, or earlier, and afier that age decline. The male Yuea-
tecans exhibit a similar tendency, while the means for the females
show no middle-age change. Four males whose ages range from
fifty-five to fifty-nine and seven females of more than sixty years
have higher average systolic pressures than do the younger age
groups; but in neither case do the averages top a systolie value of
125 mm. of mercury. The highest single systolic reading in the
ease of either sex was 150 mm.; the maximum diastolic value for
males was 106, for females, 94 mm.

The numbers in the Yueatecan age groups are very small. In
all, one hundred and forty-seven males and one hundred and five
females were examined. For the group of males as a whole, the
average systolic pressure is 1154 mm.; the average diastolic,
71.9 mm. Although the male and the female age-blood-pressure
curves for Yucatecans do not duplieate that of Donnison's Kaviron-
dos, yet there is little doubt that essentially the same tendencies are
at woark in the two groups. In comparison with the European and
American modes of life, the rural Yuesteean, like the Kavirondo,
lives simply. It may very well be true that, as Donnison indicates,
the Yucatecans and Kavirondos have really normal blood pressure
and that the more “eivilized" Europeans are the abnormals.
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TARLE 34. BLOOD PRESSURE —SYSTOLIC

Mares
]
Geoap Na  Bange L PR LD Y. Yuealernns
Total Yuciteouns . 150 B5-150 11548«.78 1401=53 1214+.48
Groop A ......... ‘00 BS-144 1IT20=1.2 157138 117072 None
Group B ... ... 81 85-14 11145=15 12.60=11 1030608 Nooe
Growp .. ... 40 85-150 110.18=14 1455=90 1255«.85 None
Gronpa Dand F. . 10 00142 11770
Zufii, nge 30-70 .. @5 s 120180
Zufi, age 25-50 .., T4 oo 110-125
Fleming, 1024
Frumares
Total Yucateenns . 106 52-150 11801=98 1400=.00 190061
Group' A ........ 24 89-150 115.02=20 145814 1960e]e None
Group # oo B OBR-153 11500=1.7 15.08=1.2 1239=11 None
Group C. ...,... 41 B8-150 1198016 1500«1¢ 1I579=1.0 Noos
GrowpDd ... 7100129 [1471=24  089=17 Bi3al5 None
GmoupE. ... ... Nodats
TABLE 25 BLOOD PRESSURE — DIASTOLIC
Maicen
= 14 3
Gisip No. Basse  Mesn =p. Y. et
Total Yocatecaps .. 150 40-100 TLESw 50 H.07+25 12.48=.40
Gronp A ceias B 40-106 TRE54.85 075400 1348=8% Nope
Group B ...... .. 81 &55-00 00.04=00 B.i0eT0 117610 Nooe
Gmup C,., < 49 8B TRA0.TH  THOLSB  1075=7% Noos
GroupD ...... .. 10 5588 TL80
Group E . . Nodala
Zum.-guau-m .. BS ... 'BB-B5
fufil, nge 25-50 ... 74 .. BO-7E
Fleming. 1724
Fruspes
Total Yuestecans .. 106 8590 71.14=71 [0.80=50 1518=.70 ==
Gronpd ..., 2§ 8508 TIR5el2 868=f0 1918419 Nope
Groop B, . .. ... $4 3406 60.52<14 12.15=90 1758-14 Nooe
Group ... ..... 41 40-08 71.22+12 11,10-58% 1556+12 None
Group Dy .. T OBT-8F TANTel® 405-8) B80.11 Nooe
Grop E . ... Nodata

T —t
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The discussion of blood pressure so far has eonsidered the
Yueateeans as s uniform group, The racial subgroups of the Yues-
teeans have been seen to differ significantly among themselves in
certain measurements. In systolie blood pressure, no such differ-
ence appears; the numbers are probably too small for the statis-
tical purpose in mind. Group A of the males shows higher value
and Group B the lowest. Coincidence in Group B of low systolie,

TABLE 80, PULSE PRESSURE

Maren
“with Tetal
Giraizp No. Hange Mran 51 L Yucsleomns
Total Yooutecuns .. 150 21-88 43802+ 65 [1L380=40 27.50=1.1
Group A .......... 00 2184 HI0= 98 1120=00 2350«1.0 None
Group B .. ... .. 81 21-60 4L08«13T 11.3=87 2T60«24 Nons
Goonp G il 49 21-80 4201=12% (2.68=80 20.55+2.0 Nons
Groups Dand E ... 10 25-65 4250
Frsanes
Total Yucstecans . 106 1572 4854=67 J1028=48 241711
GroupA.......... 24 21-00 4300+1.3 OAS=02 220522 Nome
GroupB..... .... 34 2572 4320=13 11.52-08 26.20-2) None
GrowpC.......... 41 1564 4201ell 1012=75 #4.05=18 None
GroupD . .. ... T 20-58 4022=20 T7.00=1.4 10.70:3.6 None

Group E. ... ..... Nodnla

as well as low diastolic pressure, with a lower age mean than is
seen in Groups O, D, and E suggests a correlation which is known
ordinarily to exist; but Group A exhibits a higher systolie pressure
than Group B and the former subgroup has the youngest mean age
of the groups. It may be coneluded that among racial subgroups,
such as are seen among the Yucatecans, race as a factor affecting
blood pressure is unimportant. The comparatively slow pace of
life of Yucateeans gives o low average reading and appears to affect
all alike.

Pulse Rate, Examination of pulse rate was made under two
kinds of conditions: in the sitting posture at rest, and in the recum-
bent posture while the subjects were undergoing basal metabolism
tests, Hirdlidka (1908, p. 141) concludes, after presenting adequate
dats, that “the heart beat is decidedly slower in the Indian than in
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the White man." The mean rate of pulse (sitting) in one hundred
and forty-eight Yuecntecans is 73.0 beats per minute, a figure con-
siderably above 2.3, the average for two hundred and eighty-two
North American Indians of various tribes examined by Hrdlicks.

The ascertaining of normal rate of heart beat is not the simple
procedure that it may seem, Comparable figures are obtained only
when the subject is in & normal physical condition, when he has
been in a resting posture for at least five minutes, when he is not
engaged in the digestive process, and probably most important of
all, when nervousness, due to the fact that he knows he is under
serutiny, is not present. In examination of the Yucatecans, the
first three conditions were probably fulfilled, but one can never be
absolutely sure that the fourth element is not to some extent s dis-
turbing factor.

On the other hand, the conditions under which pulse rate was
counted during the metabolism tests were muech better controlled.
The average for thirty-two Yueatecan males is 54.7; that for one
hundred and thirty-six White males measured in Boston by Ben-
ediet (1928) is 61. Such a finding is in accord with Hrdlitka's
pronouncement, but the data on Whites were obtained in a differ-
ent elimate — that of Boston. However, nine American Whites,
whose metabolism rates were tested at Chichen Itza, showed an
average heart rate of 60.3. Even with such small samples, one is
Justified in assuming the avernge pulse rate of Yucatecan Indian
mixtures to be less than that of Whites, and to be in agreement with
Hrdligka's previous finding for North American Indians.

With the small samples at hand, it is not possible to demonstrate
a difference in pulse rate among the Yucatecan subgroups. As in
the ease of blood pressure, the factor of most importanee in sustain-
ing low values in pulse rate smong Indians generally is probably
freedom from the rush of " civilization,” although, in the present
state of knowledge, causes inherent in ruce itself cannot be sum-
marily dismiszed,

Hand Squeeze. Hand squeeze, as measured by use of a dy-
namometer, is an index of muscular strength. But the smount of
pressure exerted also depends to a great extent upon a certain
psychological quality: an ability to throw all available muscular
power into an act at a given instant. Degree of mental alertness and
habitual actions, then, influence any results relating to hand squesze.
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TABLE 57, HAND SQUEEZE
Marra
'“E.m:
Grecp Nu, Banpe Mran B In Y. Yucatesans
Toinl Yorsteeans ... 648 29-84 30«21 T.E6=_15 10.85-3T
Group A ..... . 180 26-50 573788 08027 1520=71 GxpeD
Group B . 148 2450 S0.02=40 T20=328 1545=T8 IxpeD
Giroup C . 2T8 2504 A042-38 B40=24 2078250 3IxpeD
Group D . 57 %450 W E8=H4 755050 1883=1.45 Noue
Group E.___. S8 2504 H.60=80 T95=63 178T=L4% GxpeD
Andalusian Moors M ... S582=130
Coon, 1920
Mean Meas
Group No. Range Men M Allmges  Stndure!
Marcopa . 10 36-210 45.80 20-30 4427 174.9
15 32-61 .00 3040
“8 -5 45.50 4030
7 20648 .00 S0-00
XU ccvmammerasrnms is 31-60 4470 2030 4302 1728
4 34-35 A7.00 2040
B 04T $8.80 $0-350
1] 3045 41.30 S0-60
oy e AR Y 13 438 41.70 20-30 710 i
14 S0-45 4070 3040
2 3043 36,30 =50
12 1548 28.70 5060
Mobave .....ooa---- 12 s34 4230 030 85020 ITIM
B 32-58 45.00 3040
10 2348 $5.20 =50
8 242 28.80 5000
Apache (White ML) | 82 8558 4580 20-830 4871  1eb1
6 a5-50 45.50 S04}
11 2448 38,10 =0
1 e 40,00 S50
Papago ..... L....... ¥ 26-50 3890 20-30° SBO0F 1TO.N
11 FH—48 40,60 S0—40
5 5141 4690  40-3D
1 S 59,00 S0—g0
Com . 1o 2541 95,10 20-30 S2.87 184.1
B 2641 33.60 HO—4
17 24356 31.60 4050
B 2435 $0.40 SO-60
£ 7 e 2538 4210 #0-30 SEPL 1845t
14 Hh-45 4020 5S040
] 3340 35.10 =50
12 2442 ag.40 SO-60
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TABLE 57, (Continued)

Girunp N Range Maan Ag= ﬂﬂ“ll:l
Laguns (Pueblos) .. ... 20 28-58 41.80 2020 -

17 2634 4340 3010
12 344 8550 4U-50
L] 15-88 30.40 an-60

Zufil...iiccieaaiii... 25 35-52 4150 20-80 SEES
14 2A-50 35.00 S04
B 53 $8.70 $0-50
1] 2542 20.30 SO

§ 0T T P e e S e 25 204k 2570 20-30 33.78
B 24-40 32,60 S04
B -3 52,00 S0-50
& 20-38 &7.50 SO0

Aslee ... ... 18 26-38 3120 SO0 R.50

17 17-33 20.80 S0-40
& 20-88 £7.00 4050
4 #2-28 2430 G050

Remtt oveecincnans 10 £0-39 52,70 2030 .12
L a0-30 #4.50 J0—40
12 19-52 £7.70 A-50
17 16-34 206,10 5060
Hrdlifks. 1608

Meoun
EtalureV

16457

16457

163:1

1649

15048

Age =30 AgeSi40 Age40-20 Age 1000

Mean of Taller Tribes: Maricopa, Yoms,

Pima, Mohave, Apache, Papago ......... #3581 43.21 48.88 292
Mean of Sliorter Tribes: Hopl, Lagona, funi,
Cora, Tnresco, Axtee, Momi. . ... ocooans 8798 3003 24 2802
b Hindlitha, 1000 (Mean slstore for the Yocatecans as & group is 18043 e},
t Yless of Pusldo Indlass in pepors] (AnliiThe, (00w,
Fruaiss
Symifieance
G N, Henge Slenn -5 L Y. f:::m
Total Yucitecsns .. . 501 940 2964-.18 0.10=18 £58]=.53
Gronmp A . ,........ 11§ 0-40 224f=d] 065280 2H00=15 IxpD
GrogpB . _......o.00 163 D30 2.35=30 S5450=20 22.34=87 IxpeD
Group C .. ... o.. o W0 P 7635 00023 2524085 SxpeD
Group D, core 40 10-30 228R..5 510438 V=LY 1xpeD
GrompE ..o . 31 -3 VR B0 TA5 63 200405 IxpeD

Smith Coll. Studeats= 00 15-52 35.25«.51 G600
Steggends of af., 1029




MAYA-SPANISH CROSSES IN YUCATAN 03

First of all it is apparent that for the Yueatecan subgroups, the
values depend in & rather direct fashion on bodily size; larger men
are able to squeeze more. This finding is seen to be all the more
notewnrihy when it is realized that significant differences appear
between the groups in spite of the high variability exhibited by the
coefficients of variation.

It is in the comparison of the Yueateean data as a whole and of
Group A with those for other American Indian tribes that one's
interest becomes aroused. Hrdlitka published in 1908 an invalu-
able study of the physinlogy of Indians of the southwestern United
States and northern Mexivo. Tor purposes of easier comparison,
his data on hand squeeze have been regrouped and averaged. The
first six taller tribes shown in the table have & mean squeese (re-
gardless of age) of 40.82 kilograms, which is approximately the
same value as that for Totsl Yueatecans. Yet the compared {ribes
average very much taller than do the Yucatecans. It is possible
that the Yueatecans possess more White blood than do the others.
In such & ease, it is more fitting to compare the average of these
northern tribes with that of Group A. When this is done it is ap-
parent that the difference in average squeeze is even more dispro-
portionete to the difference in stature. The latter seven shorter
tribes, whose data Hrdlitka presents, show an average value of
34.70 kilograms. Even these Indinns exhibit a mean stature which
is considernbly above that of either the Total Yucatecans or of
Group A, but their average squeese is definitely lower. ‘To average
the Pueblo groups with Corn, Tabasco, Aztec, and Otomi, however,
is probably an incorrect procedure. The mean hand squeeze for
the latter groups is only 31.10, while the three Pueblo groups
average (without regard to age) 38.78 kilograms. Since the test of
hand squeeze manifests not only amount of muscular strength but
also ahility to spply It efficiently, there is probably some justifica-
tion in venturing the opinion that the Mayas and the Pueblo tribes
refiect their demanstrated abilities to develop and maintain civiliza-
tions of their own in well-controlled use of their hands,

The findings for females parallel in genernl those for the males,
but the data are not so trustworthy as sre those for muales, because
the women often did not appear to make maximum efforts.

In summary, it may be seid that various findings point toward
superiority in physical efficiency of the Maya Indian and of his
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racially mixed relations. Some of them are: large chests and lungs,
and broad shoulders in proportion to body size; general stockiness
in build; an efficient cardiovaseular system; and a notable degree
of neuromuscular codrdination.

Basal Metabolism. Probably the first published paper concern-
ing the possibility of a relation existing between race and metabo-
lism was that of Macl.eod, Crofts, and Benediet (1925). Chinese
and Japanese woren living under the environmental eonditions of
American life were found to have a basal metabolism distinetly
lower than the standards for American women of like nge, weight,
and height. This conclusion led to the suggestion that race is a
specific factor influencing metabolism. As an outeome of this re-
search, the Nutrition Laboratory of Carnegie Institution of Wash-
ington has undertaken a'general study of racial metabolism. The
data here presented are the results of collaboration between the
Nutrition Laboratory, the Chichen Itza Project (both Carnegie
organizations) and the Bureau of International Research of Har-
vard University and Radeliffe College, The location of an archaeo-
logieal station st Chichen Itza presented an opportunity to study
not only the metabolism of Yucatecans, but also that of American
‘Whites living under identical climatic conditions. It was intended
that the research should determine: (1) whether the environmental
eonditions of Yucatan (particularly climate, and to a certain ex-
tent, food) would alter the metabolism of the Whites from their
standards at home, and (2) the metabolie rate of healthy Yueate-
CANnEe,

The first question was not satisfactorily answered because of the
shortness of the sojourn of most of the White subjects in the coun-
try before examination. Most of the measurements upon this
group of White men were made less than four and one-half months
after they had reached Yueatan, and it is a question whether there
had been time enough for the change of locality to have any effect.
Certain conclusions have already been drawn in & paper previously
published (Williams and Benediot, 1928), which is here quoted;

The dain are of interest ahinfly becnuse they indicate to what extent the
metabolisn of this group of White men vardes from the probable metabolism
of normal men in the northern part of the United States, as predicted from the
Harris-Benedicl formuln for men, It is perhaps of significance that all the
White men (nine in number) with the exception of subjects T and X, had a
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metabolism somewhat below the predicted valus, —in two cases cleardy ten
per cent or more below, [f the average devistion for the two experiments with
sithject T (+11.2 per cent) and the deviation of 5.3 per cent with subject X
are meoluded, the svernge spparent depression fs lowered from —6.3 to —3.4
per cent. One would not expect to find such & large proportion of minns valuss
with & group of White men selectad at rmadom o Boston or in the North, | The
evidenee therelors seemi positive that these men, on the whole, had 2 metabo-
lism slightly below the predicted metabolism. Taking into consideration the
shortness of the stay in Yocatan, however, we are not justified in interpreting
this evidence as indirsting that the differences in environment had any signifi-
eant ¢ffect upon the baml metabolism.

The foregoing is pertinent to the present inquiry in that it pre-
sents metabolism values of & different race than the Mayas, who
were living in the same climate as the native race. Further
quotation from the same paper is necessary:

Of the greatost significanse, of course, is the comparison between the acto-
ally measured metabolism of these Mayss and the metabolism predicted for
White men by the Harris and Benedict formula. A large proportion of the men
had & heat prediction mesaurnhly higher than the predicted motabolism. Thas,
there ams it twelve insiances of minus values and thirfy-eight of plus values.
{The number of values mentioned refers to check tests as well us to original
ones.] ‘The sversge deviation of the actual from the predicted hest produetion
for the entirs group of thirty-two men is +5.2 per cent. The metabolism of
these natives is therefore distinetly higher than that which would be expected
for White men in the United States

The definitely high level of beat production with this group of Mayss chal-
lenges attention. The fact that it cannot be the result of a febrile condition due
to malaris or some other tropical disesse is demonstrated by the records of the
muuthsempuﬂmnfihnmukmjmtpﬁnrmthamglnhﬂhmm
ments. Thus the mavimum buseal temporature was 95.4 ¥, degrees, and the
minimum 06.4 F., and the aversge for the entire group 97.2 F. degroes, values
very closs to the sccepted normal of §8.6 T, degress,

A tropical ar sabtropieal climate has been commenly suppossd to eause a
low rather than s high metabolism. The recent obeervations on browns and
blacks in Jamaies, bowever, suggest that climate probably does not have n
markeil influsnce (Steggenda and Benedict, 1028), The effect of climate i
therefore raled out.

Configuration (of the body) alone as judged from the “pelidisi "' (of Pirquet)
dows not explain the high metabolism of these Mayas.

“The measgrements mads upun this group of male Mayns differ from thoss
madi upon Whites in one partizular, The Whiles were, for ths most part,
studied in the early spring, iz March and April. The majority of the Mayas
were stadied in July, although oot an inconsiderable nunber of experiments
were xlso mudn in the spring. Frequently measurements were made in March
and Apeil and sgain in July for enmparison,
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TABLE 38. BASAL METABOLISM

Mates
P deviation fr
Serinl | Choyen per minurs H;mnm e
No Test ] Tt [1 Test 1 Test 11
Gromp A B) o ca e 1Y W 207 +11:2 4 7.8
21 w7 20 + 24 4100
24 g5 (295! +H5 {+14.8)
£ 2a0  (230) +13.7 (+187)
58 237 238 +19.7° 141
50 = (223) +11L.6 [-HI,E}
2% ] 200 L + 0.1
118 240 (249) +152  (+15.2)
Means .., . cenmb 2254 2994 +10.2 +10.8
Groap B (8).. ... L 11 12 105 + 0.1 + 09
a3 202 1 + 0.1 + 30
51 245 s +26.0 <104
07 182 191 - 4.0 - 5.3
122 =) 240 +14.2 4+2] 2
100 244 218 +144 + 18
Menns.. ... . 2187 2072 + 0.8 ¥ 55
Group G .. ........ &7 203 A1 -84 418
T2 2o (220) + 85 (4 53)
105 2455 204 +10.8 - &7
i b 207 (207 — 88 [- 88
187 164 188 - 5.3 + 5.0
GrmupD.... r 14 210 103 + 6.4 + 1.0
Group E | ~ S | 15  (215) + 25 (+ 25
58 285 (2435) + 55 (+ 585)
Mennii ... a e 211.1 2088 + 1.4 + L§
Menns: Group as s whole (28) | 215.0 218.8 + 68 +58
Means; Groups A4+B (14).. ... 2280 21056 +8080 A5
Meass: Groups C+D4+E (8) .. 2111  ¢0s.4 + 14 413
— ————

 Patwitthenss indicate: No check et

The avernge valuss for the measimements mads on ten individunls in March
ur Aprl, and again in July, sre 217 ce. and 210 cc. respectively, a diffarones of
7 ee. 1t hardly seema conceivable that this small difference can be justifisbly
ascribad to n peasonal effect,

Anothar possible explanation s that the high metaboliom may be s reflection
of the type of oocupation. These men were all engaged In fairly strenuous mus-
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eular work (as archasological Ialiorers) and might bo considered ns coming
umiler the head of well-trained athletes or severe workers, more or Jess “hard "
musculsrly. In view of sumowhat contradictory findings with athletes perhaps
the safest conelisions to draw regarding the Mayas are: (1) that their metabo-
lism on the aversge is distinetly sbove the predicted standard for northern
VWhite meo; {2) that their customeary life of hard labor may in part (not whally)
secount for this elevated metaboliem, but (3) that their diet is undoubtedly
somewhat loss stimmlating to metaboliem in so far as protein is cancerned;
than i that of the average White mun in the north,

This leaves the racial factor to be considered. Of the total num-
ber of Yueatocans subjected to the metabolism test, there were
some who, because of labor turnover, were not available for an-
thropological measurements. Others were immature, so that for
consideration of racial status it is possible to present only twenty-
two subjects. A summary of the findings is given in the table on
Basal Metabolism.

Group A appears to have an average deviation from the Harris-
Benediot prediction of from +10 to +11 per cent. The check tests,
in all but one of the eight eases, compare well with the original ex-
aminstions. With this doubtful ease (Number 21) out of consider-
ation, six-sevenths of the Test I cases of Group A are seen 10 show
values of more than -+ 10 per cent; of the Test [T cases, six-sevenths
top +7 per cent. Individual Number 64 of Group A shows values
that agree almost exaetly with the prediction, but with the excep-
tion of & —0.3 reading in this individual, there is not a single minus
value in the Group A series,

The average of the first testa of Group B s higher than the aver-
age of the check tests, mainly beeause of the high reading for Num-
ber 51 on the original test. This is partially counteracted by Num-
ber 122’s high second-test value. For Test I then, one-half of the
Group B representatives show readings of more than -+10 per cent,
while for Test II, only one-third of them ure so high.. Two, and
possibly three, exhibit ordinary metabolism values, and one is
definitely below normal.

Group C is defined as possessing a considerable smount of White
blood. The averages for this group ure definitely below eilher of
the means given for the previously considered more Indian groups.
Only one examination, that of Test I on Number 105 lies above
+10 per cent, and that high value was changed to & minus one on
the second test.
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The one case in Group I fails to show close agreement in his two
tesis.

Dhie preesution was taken, and there is no reason to beliove that
the metabolism tests here discussed were not made under basal
conditions; that is to say, the results are not affected by the previ-
ous taking of food. This belief is, in part, substantiated by the
values for the pulse rute, which are usually well within the normal
limits and rarely nre exceptionally high, which would be expected
had food been taken.

It iz realized that the number of cases diseussed constitute a woe-
fully inadequate set of eases from which to draw definite conclu-
gions. The resuits here presented should be considered only as
tentative. The fact that fourteen Yucatecans of predominately
Mayn Indian blood show an average deviation of eight or ten per
cent more than the Harris-Benedict prediction, while eight other
Yuesteeans, who all possess distinetly White physical characteris-
ties, exhibit no significant deviation from the same standard, issog-
gestive of the influence in this case of a racial factor in basal metab-
olism. [t is the hope of the writer that the work can sometime be
ehecked on a much larger seile so that definite answers ¢an be given
to theinteresting questions that arise from the results here presented.!

THE HEAD

Head Length. Group A shows the smallest mean wvalue of the
subgroups in length of head, The values incrense steadily in alpha-
betical order and reach the maximum in Group E. Significant
differences exist between the means of the several groups and that
of the group as a whole. It would appear that the greater the
amount of White ndmixture, the greater is the longth of head. The
phenomenon is similar to that seen in the ease of stature. It is not
unexpected, for generally a high correlation is found to exist he
tween stature and head length in any group. There seems to be
evidenee here of the operation of 4 series of independent but eumuy-
lative factors, such as are supposed in the multiple-faotor hypothe-
gis. Heterosis is certainly not to be found in this case. Lack of
heterosis is the expected finding, for this case of racial mixture is
one of long standing and not one of recent origin.

Groups D and E approach but do not attain to the level of any

1 Theee rewslia bave presntly boms satfirmal in & poper by Morls P Stegpods which i
to be pubBahed soon.
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TABLE 39, HEAD LENGTH
Mavms
Sk Taal
L N,  Hasge Mi=n 5.y Y. Yacstecuny
Total Yuestecans .. 580 104208 18204« 14 S04=10 3$23-05
Group A ... .. .. 23]  165-108 180.00-327 592=19 327«10 TxpelD
Group B 100 167-104 161.67=25 400=17 200=00 SxpeD
Group . 862 [BL-408 185.01=21 55313 S18=08 SxpeD
Group D 52174205 18004=050 002-40 32421 OxpeD
Group K . 40 175208 1808370 TO0~40 B76=26 Sxpeld
Spepish . ...... T8 171-210 16180457 T50=41 393=21
Burras, 1888
Cacezefios ,....... T g 162 50
Amuendi, 18845
Andalusian Moors . 28 1045077 6035 5.10=28
Coon, 1029
Mexicnns e o 154685 00 02]=43 S380=23
Chostnls .. ..... gl 162-1%2 180.30
Husstees: .. ....... 100 182-186 17750
Mayes -......... 100 163-197 18150
Teotxils . ....-. 100 177200 188.10
Teenidals ... ... . 100 14202 187.90
Chols ,,.......... 100 165-202 18250
Starr. 1002
Sioux;, Pure. .. ... - 539 104218 100 a.le ale
Sionex, Half-Blood .. 77 170412 194,40 712 360
Sullivan, 1920
Hawsiians, Pure . . T 1524270 H00=49 4.850..27
Fi Hawaiian, North
Buropean - ... 10 177-200 158504187 8.78+12 4.65
Dhunn, Tozzer, 1EE8
Prstarss
Total Yueatecuns . 684 155190 175.0664.15 0.02.11 543200
Gy A 154 158-180 174.10+ 5% 362«2% 3554=13 4xpeD
GroupB ... .. gl 161-191 1750024 548417 %12=10 Note
Group C . 201 155-105 175.51-3] 65082 3.70=,12  Nano
GroopD ...:-.... 02 167-102 177.54=40 57425 12420 IxpeD
Groap E.....,.... 45 163-190 17533400 0.60-40 3.70-36 ixpe D
‘=$=:5
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TABLE 39, (Continned)

S Tota)
Groop No.  Tage Wean am ¥. ; et
Mexicans . A0 165200 17733 =03 T.50=00 £20=3T
Mayar 25 107-188 17RO
Hunstess . 20 155-150 10940
Trendnls 25 ITi=-197 18070
Chols ... £5 167-188 1TT.I0
Chontals 25 177185 170.10
Teotzily .. e 25 1T 1veTo
Starr, 1002
Smith Coll Students 100 107-201 [86.43=95 5.00 8.00
Stepgerda of ol 1020
Soux, Pure, ....... 150 174200 187.00 509 T

Sious, Half-Blood .~ 18 176-182 18720 417 2o
Hullivan, 1920

Hawnians, Pure ... 54 162-108 17650
§ Huwuiian, § North

European ... 12 164-182 17400
Fi Hawaiizn, North

European. ... .... 10 164189 173.60
} Hawnitan, § North )

Europesn ...... ¢ 171-187 17880

Dunn, Tozzer, 1028

of the Spanish groups eited in the table. A olearer idea of the con-
stitution of each of the subgroups may be gained by examination of
the frequency curves for head length (Plate 10). From Group A to
Group D the major modes shift gradually toward higher values,
and that of Group D coineides with that of Barras' Spanish,
Group E is definitely bimodal; the major mode lies at the value of
184, the minor in the region of 194-196, which is very close to the
highest mode shown in the Spanish series,

Group B has a mean value which is wery close to that of Starr's
Mayns, and which lies in the same general head-length group as do
the Chontals, the Huaxtees, and the Chols. The Mexicans meas-
ured in Yueatan are an unselected group. Their menn takes o place
between that of Group C and those of Groups D and E. The longer
heads of this group may be expliined in two ways; (1) the more
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northern Mexiean Indians are longer-headed, and (2) White ad-
mixture is probably, on the average, greater in degree in Mexico
north of Yueatan.

Sullivan's Half-Blood Sioux show no significant difference in
mean from the value for the pure Sioux. In this case there is little
difference in size between the two elements of the racial cross. The
Dunn-Tozzer material tells & different story; here the participants
in the mixture are different, and the ¥, male progeny exhibit
definite lengthening of the head. This may also be aseribed to
heterasis. The females show no heterosis, nor any definite trend.
The numbers, however, are very small.

The female Yucatecan subgroups follow the trend of the males
as to lengthened heads in the Whiter groups. Only Groups A
and E differ signifieantly from the Total Yuecatecans, The heads
of the females are shorter than those of the males and the differ-
ences between the groups not so great. How short the heads really
are is indicated by comparing any of the subgroups with the Smith
College students. As in the case of the males, Starr's Mayas stand
elose to Groups A and B, while the Mexican women have & place
near Groups Dand E.

The frequency curves (Plate 10) tell much the same story for
females ss they do for males. By the evidence of the seriation
curves, there seems to be no doubt that all of the subgroups, in-
oluding D and E, have among their members some short-headed
individuals who are typically Indian in respect to head length;
but the Whiter groups have more longer-headed persons in their
ranks than do the more Indian subgroups A and B,

Head Breadth, The trend toward higher values seen in the
Whiter subgroups in head length i not evident in the tase of head
breadih. There are no significant differences between the sub-
groups. The length dimension of the head varies in accordunee
with the predictions of the multiple-factor hypothesis; but in this
euse the means of the groups give no evidenee of the setion of inde-
pendent, enmulative factors. It may be assumed from this that a
less pliable mechanism is st work in the heredity of breadth of
head than in length. The actual means of the table indicate that
the taller Whiter subgroups have slightly (although not signifi-
cantly) broader heads. In no ease is there » nesr approach to the
lower Spanish means listed for comparison. Starr's Mayas are of
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TABLE 40, HEAD BREADTH
Marra
T
Girug No.  Hampe Mean 5D ¥. Yacalecams
Total Yocatecons .. 8§80 139-173 155.50=.12 5.05=00 S.44«.08
Group A . 221 141-170 15580 =24 5.88=.17 SA4l=11 None
GroupB......... 199 HI-168 155.01=2F 53018 342412 2xpeD
Group €., ....... 362 143176 15581=10 5.25=15 530+.08 1xpeD
GroupD ... B2 138-171 156.402+54 5T6-88 S.08=24 1xpeD
GrowpE........ 406 135-108 156.54= 50 48«38 $40w25 lxpeD
Spnﬁh = TO 120162 M40 88 ATE-25 R10-.0T
Barras, 1085
Cagerefios |, .... 24 14040
Aranzadi, 15045
Andnlpsian Moors e 140,04 = 65 50046 342=151
Coun, 1920
Mexicans .. .. 4B 140. 7T .62 G4l».44 42580
Chontals . 80 149-160 140,80
Hussbess. . ..., 100 J40-164 150,10
Mages ... ...... 100 185108 154.10
Meobeild .. . ...... 100 1351566  T44.00
Teemdals . ..., 100 128-1560 “144.10
3 7 T 10 154150  [47.50
Starr, 1002
Sionx, Puro. . 550 154152 155.10 550 4.47
Sious, Half-Blood 77 185-184 15430 B0k S99
Sallivan, 1920
Hawaiinns, Pore | 74 152.08=45 6.TT=.52 38021
F; Hawaiinn, Morth
Evtopents ....... 10 155107 150.00«189 8.80«1.34 500
Dunn, Tozzer, 1023
F
Total Yoestesuns - G984 1550168 18081 =18 404=00 32908
Griwp A .. 154 188-168 16118498 5124920 580418 1xpeD
Group B ..., 251 186162 J50.8) = 20 440,14 20800  Nona
Giroup C 401 185-168 150.84=25 554=.08 S06+.12 ExpeD
Growp 1D : 82 180-164 I51.08= 42 J88=30 8. Nome
Group E 40 141163 151850- 48 4TH-34 315222 2xpeD
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TABLE 40, (Continund)
#—__________

Signifleznes
G No. Huugs Mezn &D, v, '!"::iﬂli
Mexichng ... ... 80 13164 TH51T=50 7,008 4 52=42
Mopor ........: 45 141-161 14870
Hunstess. . ; M) jas-158 14580
Teatdals ....... 25 1is-18 137.00
Chols ... .. 25 198-159 14100
Chootals ....... 2§ 182-153 144.50
Teotzils ... ... 25 130-147 13810
Starr, 1002
Bmith Coll Students 100 156-154 145.06=20 4.6 299
Stegrenda of al., 1929
Sioux, Pure. ... 157 140-162 150.00 3.8 8.80
Sious, Hall-Blood .. 10 142-160 150,30 4.50 ¢m
Sullivun, 1020
Hawaisns, Pure . 4 137-161 150.%0

§ Huwniian, § Nosth
ceaae. 12 138158 14420
¥, Havwaitar, North

European ... 10 140-150 WT40
$ Howaiinn, § North
Exropesn ..,... 0 150-151 143.00

Dunn, Toreer. 1828

the same genersl magnitude of mean as are Groups A and B. His
other groups have considerably smaller avernges.

The seriation curves (Plate 11) help a little in explanation. The
percentages of the subgroups A through E to Barras’ Spanish, at
head-breadth value of 150, are respectively: 5, 8, B, 8, 9, 13; at
breadth of 160 they are: 11, 12,13, 9, 6, 0, Thus, a definite ten-
deney is shown for the presence of a few more narrower heads in the
Whiter groups, and a few more broader heads in the more Indian
groups; but for all subgroups, the great majority of eases are found
to lie between the two breadths of 150 and 160 mm. (ne reasons
from this that there is at least partial dominance of the Indian
broad-headedness in the Maya-Spanish cross, and that breadths
behave quite differently from lengths in this ease of racial mixture.

Sullivan's Bioux Half-Bloods have a smaller value for head
breadth than his Full-Bloods; the difference is statistically insig-
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nificant, Dunn and Tozzer's Ty males of the Hawaiian-North
European cross geem to exhibit heterozsis. The Sioux Half-Blood
group contains individuals of Fy and later generations as well as
af F,. They behuve very mueh as do the Yucatecans,

The female Yuecatecan groups have head breadths which are
approximately five millimeters less than those of the males. Again,
no significant differences are found between the subgroups. The
breadth means for this study are slightly higher than those of
Btarr for the Mayas, but his Maya group overtops all the means
which he presents for eomparison. The Mexiean females domieiled
in Yuecatan have much narrower heads than do the female Yuea-
tecans — an expected finding: the Bmith College students show a
mean which is close to that of the Mexicans.

In eonsidering the seriation eurve for both male and female head
breadth, no very definite tendencies appear, except possibly that
Group E in the ease of either sex shows a trend toward bimodality
in which one mode lies at a value distinetly higher than the mode
for any other subgroup. Is it possible that the partial dominanee of
the great head breadth of the Maya Indians has fixed itself in the
germ plasm: of practically all the descendants of the cross to such
an extent that the larger of the progeny now tend to have broader
heads than do the smaller?

Sullivan’s Pure and Half-Blood Sioux females, like the males, do
not differ significantly. But Dunn and Tozzer's females exhibit
markedly smaller means in the Whiter groups than in the Pure
Hawaiians, The Hawaiinn Mixed-Bloods are certainly few in num-
ber, but it is very probable that the phenomenon is not aceidental,
{One explanation of the difierence in behavior between the Hawaiian
and the Yueatecan mixtures as to breadth of head is: The Fa-
waiinns are much taller and heavier than are any of the Yueatoeans:
yet the absolute values for head breadth are approximately equal.
It is conceivable that sueh an extreme degree of bropd-headedness
a8 is possessed by Maya Indians might act more dominantly in
cage of racial mixture than the relatively milder degree of the
Hawaiians,

Cephalic Index. The findings for head length and breadih tell
what is to be expected in eephalic index. A definite and continuous
drop oceurs from Group A to Group E. Groups A, D, and ¥ diffor
significantly. From the foregoing disgussion, it is seen that the
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TABLE 41. CEPHALIC INDEX
Maves
_ﬂ"rml
Group No. Bange Mean .. Y. Y uealecuns
Total Ylﬂ!tmnl L BR0 TS5BS BSSle0T 322-08 37500
Groip A | #2] TI-05 B553=14 31410 S.066=12 5)-:[.1:1)
Group I, 180 75-05 B5.25-.00 52«01 385013 Nong
Group 562 7505 BSl4s.d1 31308 560=00 Nope
Group I} 58 7701 S400=28 200.20 35624 $xpelD
Group E 48 77-91 BLIT=33 3.58=25 &18=29 3xpeD
All Spain. ... 908 B3-04 TILT4=02 2.08«.0¢ 40008
Cantabirdes .~ ... .. 463 ... 80RT
P . B30 T8.50
Viseo-Navarm 454 T80
Coatalund ... 574 TR.07
Castellann Superior L1815 " i)
Aragoness ., ..o, .0s BOS TEAD
Valenciana . ... . . S TO.54
b Inferior ... 1410 FE.a2
Andalosia Alta ... ... M5 771
Andaloeia Bajs ... ..., T4l TO.00
Balesres . ....cci000.. 22 7.7
Mudsid (Capital) ..... 697 TTET
Olariz, 1804, p. 151
Andalusuin Moors ... #3 TE.54=58 261=24 34131
Coon, 1949
e e T0 60-88 7A25=24 32=17 41522
Barms, 1928
mm.} ........ 208 TI-00 TO.05=.10 S830=12 44315
T T 1 .. TEA =54 442=38 S565=48
Andalocia Baja. . ., 182 708322 357=.13 4.50=15
Andalycis Al ... 86 ThER= 9% 20H=24 5.50=30
Castellana Tnferior ... 1T T7.07=59 320=98 418=148
Barraa, 1023
Coperefios ....ccqvve- B3 . Tiio=20 205 205
Annndl. 1804b
Spanish Basgues . . . ., " . T0.80
Deniker, 1000
Mesicanh ., .o aes ¥ ... BLIT=42 4.80=20 5.50=20
Trendals oo, 100 68-BG TO.HO0
L e A e 100 72-0i B0.80
Chantals . 1 R T8 BEE0
Hunxtecs. eeeo- 1007 TE-DG 8440
Moayaa . ... wo. 100 T3-05  B5.00
Trotxils ... 100 65-83 T0.90
Shuirr, 1802
“Yoetecsof Mexico™ .. 16 - B4.TO
Desiiker, 1000

:;
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TABLE 41, (Comtinued)

Sugsmacs

Group No.  Hange Mrnn 5.1, Y. Yusstecans
Sioux, Pure_ | Py a37  T0-85 TO.G0 5.2 4.00
Sioux, Half-Blood . TT 7453 To40 204 338
Sullivan, 1920
Hawaiinne, Pure ...... T4 ... 538485 817=17 5350=91

Fy Hawaiian, North
E i 75-01 B5.00 =05 44067 55T

Dedicho- Muw- nmhmThI:
No —Tam (75— 7T0.0) B 4

Mrapean -
Dunn, Taul:r. 1028

Hawatiun Male and I"t:.nl-l-n oo 1oB 21e 089 BBOW
Fy Male and Female _ R 000 55 blaT
FeMale and Pesmals , .. ... ......... 2 OTI% HERt IS
Dunn, Tozzer, 1098
L] dhaliebar- amd " 1 "
ﬁ-m?wn;’:i.mmn et e, hlnn:dﬁ -mmﬁM!lm
g, — by Dhaen,
Frutzs
Significaner
Geoup No. Haoge  Mean 5D, A
Total Yocatecans ... 004 75-00 85.04=08 59806 55307
Groop/ A0 DL I54° 70-99 H6554.18 432.12 37lel4 BxpeD
GroupB ... ....0000-- 981 75-05 5385004 S.06=.00 356=11 None
Groop C.. . _...... 201 73-90 BS.6T«.10 3:52«.11 3855..18 2xpeD
Group D . v 02 704 B521=80 37228 437T=20 2xpeD
Group E 40 Ti-80 B3.80~20 28R« 935424 SxpeD
T 20 7302 B1.00.58 420237 5.15=45
Mapar .......... ... 25 7B-80 B5.00
Huaxtees. .. ...__ 20 78B4 BO20
Teendals . 25 6682 T500
L T oy et 25 F3-50 B0.00
Teotmils .. ... ...... 25 5282 76850
Stary, 1902

Smith Coll. Stwdents .. 100 TI-85 T78.50=.20 2.0T 4.78
Stegeendi of ol 1020

Sions, Pare, ..o o 156 7287 8050 2 58 3.58
Sionx, Hall-Rieod . ... 10 72-80 BO0.50 &85 354
Sullivan, 1020

Hawaiians, Pure .. ... & 7480 5420

European .......... 12 70-03 Bd.00
Fy Hawaiisn, North ;
Furmpean .. ........ W0 B81-87 8500
| Hawaiinn, § North

E 6 TE-80 TO.00

Dunn, Toxper, 1684
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difference in values is due to changes in the subgroups’ means in
length, rather than in breadth of head. Such a finding substanti-
ates Hooton's (1023) statement that an index is not inherited
direetly but rather is the result of inheritance of the dimensions
from which the index is ealeulated.

The Mayas are among the hroadest-headed of the peoples of the
world. Many groups have hends as short as they, but few of such
emall bodily size possess such absolutely broad heads. Brachy-
cophals are found i Spain but they are comparatively few; the
means indicate that the Spanish are predominately dolicho- and
mesocephalic. The head lengths of the Whiter Yueatecan mixed-
bloods have been seen to spproach the Spanish mean; if head
breadths had only responded similarly, the cephalic index menns of
Groups D and E would nundoubtedly be much lower than they
actually are.

The graphs of Plate 12 show unimodal eurves except in the
case of Group E. The minor mode of that curve hus its peak at
the index value of 78, which is also the Spanish mode. Groups D,
C, B, and A have at the eighty-iwo index line the following per-
centages respectively: 23, 13, 9, and 10; at the eighty-eight line,
respectively: 12, 16, 21, and 22, Fven in the presence of partial
dominanee of the extree head breadth of the Mayas, many low
brachycephals and some mesocephals appear in the Whiter sub-
groups.

Qullivan's mixture oceurred between races whose indices were
not very different. The dsta from Dunn and Tozzer for males
show only the F, progeny; in them occurs a slight drop in value.
The percentage table on the Hawaiian mixture for both sexes tells
approximutely the same story as has been given above for the
Yueateeans,

The Yucatecan females have, as is ordinarily found, slightly
higher eephalic indices than do the males. Group A differs signifi-
cantly from the group as a whale, but C, D, and E only probably
s0. The Maya and Huaxtec groups of Starr are the only ones
which that author lists that nearly approach the Yueatecans’
mesns.

The percentages at the value of cighty-two (on the gmph) are
for the subgroups alphabetically: 7, 8, 5, 16, and 15; at the indicial
value of eighty-eight, 24, 23, 25, 11, and 17. The Group E curve
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iz not bimodal in females as in males. As in the means; the females
do not exhibit as much difference one from the other as do the
males.

The female Half-Blood Bioux have the same mean az do the Full-
Bloods; probably because the indices of the mixing groups are much
alike. Dunn and Tozzer's lemales show segregation which is much
more definite than that seen in the Yucatecans. An explanuation
for the difference in reaction of the two cases of mixture has already
been put forward in discussion of head breadth,

Head Height. No significant differences oceur in males or fe-
males in the means for height of head. The Spanich males eited
from Ceon, Barras, and Aranzadi all have heads mueh higher than
any of the Yuecatecan subgroups. The male Mexicans also have a
higher average value, but the Mexican females’ mean is approxi-
mately the same as that of the Yucatecan femules, A partial dom-
imance of low-hesdedness seems to be operative, possibly comparn-
ble with that for broad-headedness.

The seriation curves (Plate 13) indicate bimodality in the
males for Groups D and E. Modal peaks at 128 and 130 milli-
meters, respectively, are 2een. A's mode lies at 124, with Groups
B and C at 126 millimeters. For the females, the modes of Groups
A and B are at the value of 120; C reaches a peak of 122, and D at
124 (with a minor mode at 118). The curve for the femals Group E
has its highest peak at 120 millimeters. Twenty-two per eent of
the group have heads of this beight. The only way in which this
subgroup differs from the others is that the minimum range is
several millimeters higher than that of any of the remainder.

Length-Height Index of the Head. Head-length means have
been found to vary with the subgroups; means of head height do
not so vary. An index between these two dimensions is therefore
expected to show subgroup differences. The length-height index in
Groups D) and E is practically the equivalent of the averages given
by Barras and Coon. The more Indian subgroups have means
quite like thoge of cerfain Swiss groups, Chinese, Buriats, und
Kurds. Whatever may be the cause of that relation in those
groups, in the Yueatecan subgroups & low index is produced by
combination of moderate lowness with extreme shortness of head.

Little comment need be made on this indexin the females. The
subgroups vary just as do the males, but to a less marked degree.
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TABLE 42 HEAD HEIGHT

Marxs
=§
Sk et
iroup N Range Yhean n ¥ iondesans
Total Yucateenns - 850 108-140 123.05=.10 453507 9.68+.00
Group A 22| 105-138 1258193 475-.10 584=12 1xpeD
Gromp B ... 198 118-184 128:90..20 #05=13 881e.11 2xpelD
Gronp C ... . 902 J11-199 1288016 4.52=11 %565«.00 1xpeD
Group D, 52 T15-182 183.97=42 450=30 305=-24 None
Grﬂupﬂ ' 4 110-185 12859455 5.50=830 4 A46= 18] MNone
Epanish L. 0T 105-142 0 1205787 814=4T7 6=
Barmas, 1028
Creerefios . : 23 130,20
Arnrzadi, 1391&
Andalusian Moors . 28 - 120.50==24 00000 5.100=48
Coom, 1929
Mexirans . ....... 45 1282 =51 515=50 4393=20
Batom ... .. 118.00
ka.u.nn“l-: {lelm 191!}
Srwins (Bafiental) ... .._.i.o0 12100
Wettstein (Murtin, 1014)
Tungns . . 123.00
Jm&nimn [Mmm. wu}
(4 ST, TR S - 124,00
Kogauei (Martin, 1614)
South Chitese . ... .. = 124.00
Hagen [hlurlm. wu;
Buriats , 127,00

T:Th-ﬂqmm 1Han HHZI

Femares

Totsl Yocalepans . G604 105134 120,15=.12 4.58+.08 5.51=.07

Growp A .oooiai 154 T07-190 11007=25 455=.18 38315 Nope
Group B . ; 241 10F-154 123047-00 42208 F30a 11 gxpe D
Group C. ... 201 107-132 11005« 82 £70+.16 392403 1xpaD)
GroupD ., ... 02 105132 1070445 52052 §50=2 None
Group E. 40 111-186 12069446 458.52 35027 1xpeD
Mexicnns. 50 105-124 11930406 54047 455430
Smith Coll Students 100 110-155 124.45=H 500 402
Stegrerda of al., 1029

§=
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TABLE 43. LENGTH-HEIGHT INDEX
Maces
Groap No. Hang= Sfran - S V. Y urstcany
Total Yucatecans .. 550 59-80 O67.74=.0 284=105 &L1D=NW
Gromp A , 221 @175 G851=18 $7H=00 400=15 TxpeD
Group B . 18 g1-74 GT.70=.11 288=108 3.40=12 Nooe
Group C . 862 ED-80  OT.08=.10 280=.07 4$25=11 Nooe
Group D FOS0-T2 GS0Ged8 274=18 4.15-27 Txpel
Group I 40 0073 BTS2 3082392 48331 OxpeD
Spanish ... 67 55-T8 G20 430-325 0.00-38
Burrns; 1828
ish (Asturias),, 51 51-01  G5.50~91 7.34=05 1L50=.08
Barras, 1823
Andalusian Meors. . 28 00 65= 47 257=20 430-50
Coon, 1829
Swiss {Dﬂ.nll Wl 66,70
(Hmm 1014)
Swiss (Bafiental) 140
Wettstein (Martin, 1014)
Kalmiicks : 4,10
‘I‘sch!puudcmmkr l,!larti.n, !ﬂli}
Chinese - £5.50
Kngam{h!nﬂm. .'I.I.'llﬂ
Armienin cewe G240
I'ittnrd lHartm, 1014}
Buriats . 69.50
fwanowski {Mn.ﬂ.ln 101 Il}
Eurls . . . = 6950
Pittard {M.min, 1a)
Fesanes
Total Yucatecams .. 084 30-T85 68.51 =07 E80..05 4.17=.08
GroupA . ...... . 154 61-70 830215 250411 4.00=10 IxpeD
GroupB .. .. 281 0877 6572+12 26008 878=12 2xpeD
Group €. ....-... 201 B0-T6  G84leld 3)4ell 450-.15 None
Gmupl.lr B2 30-T4 610085 274=07 405=25 dxpeD
Group E . 40 50-Té OTBle28 252.20 Ml0<20 2xpeD
Smith Coll. Students 100 5673 06,5010 281 b2
Steggerda of al., 1020
Bt L, aseal rmmme e e 6010
Valentin {(Martin, 1014)
Swim l.lhnhi Saat 0850
Reicher (Martin, 1913)

—_———_—_—_—_—_——eee——_—_——————— ey
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TABRLE &4, HREADTH-HEIGHT INDEX
Mavres
_ =
Greap Na. Range Mram 51D Y. fﬂmf
Total Yucatetans ., 8580 70-08  7055=07 $20=100 40206
Group A ... ..... 28] 70-88 TJ0.YA=15 334=.11 41015 1xpaD
GroupB ... ... 180 71-88 79504 200=.10 2.04=12 Npue
Group C.......... 368 71-03 T =11 S24=08 4.07=10 Nabe
Group D . ....... 8 288 TE25=97 2H0=10 3.65=2% JxpeD
Group E # 7348 TEAD=34 S4=2 497=31 2xpeD
Bpanmigh .. ... ... & T1-ia B2« 43 5.185=30 U015=2150
Borraa, 1925
Andslusian Moors.. 28 BED=_47 3.00=33 424=38
Coony;, 1929
Swise (Snfiental) ... 75.80
El.l‘.tl.ﬂ!l{l[uﬁh 19“]
L e b | W e o T
Thlhovﬂrynmm { Martin, IE']II'
........................ B 20
Pi.th.rdfﬂn'tm 1914)
ATTOREIRNE - . cisvranmsminemras 51.00
Pittard (Martin, 1914)
I T3 P e ¥ H1.60
Eognne (Martin, 1974)
Prasares
Total Yucatecops . 604 6002  70.T1=408 5.84«08 LOG= 07
Grotp A ......- 154 oo-28 ThA2+.18 H5.80=.18 438=10 lxpeD
Group B .. ..., 291 T1-82 7005 4 3.10«.00 F88a 12 2xpeld
Group 0 (... 201 06-88 TD.T8a.18 8.22«.11 4MHM=14 None
GroupD _........ 68 TI-88 ME4=F8 3.TW=20 §I3=25 IxpeD
GogpE........... 46 TI-88 T063=33 52098 412«99 None
Smith Coll Students 100 76—  S460- 24 S48 10
Bleggerdn o of . 1620

Breadth-Height Index of the Head. Group D vares signifi-
cantly and Group E probably so, in the mean of this index; but in
the direction away from the Spanish. The broad-headodness
which is Impressed ppon all of the Yuecatecan subgroups, and which
appears to vary with bodily size, is undoubtedly the factor which
causes this phenomenon. Again the fernales resemble the males of
their respective groups, but the difference between their averages
and those cited for comparison is less than in the ease of the males.
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THE FACE

Radiometric Measurements. Before proeeeding to the discussion
of the more commonly used facial messurements and indices, it
seems appropriate to consider first certain data relating to radio-
metric measurements of that part of the body.

In 1926 Dr. E. A. Hooton and the writer devised san instriument
for the measurement of facial and cephalic angles and mdii. The
central point from which the radii are measured is tragion, which
is the point on the living head eorresponding to porion or superior
border of the external auditory meatus of the skull. The angles are
measured a8 deviations from the perpendicular to the Frankfort
plane, which is automatically determined by the instrument.
Records of the radial distance from tragion and of the angular devi-
ation from the Frankfort plane can be made on the living head for
various easily determined landmarks of the bony and soft parts.
Some of these pointa? are (see Plate 14):

Opisthoeranion: the most posterior projecting point of the posterior mmrfacs
of the head.

Criniomn: the hair line of the forehead,

Metopion: the point an the forehesd in the middle line and at level of a hori-
sontal line jolning the two frontal bosses,

Glaballa.

Nesion: the point on the skin overlying this bony point.

Nasal Depression: the most depressed point of the nasal mot.

Prozygion: the most anieriorly projecting point on the face over the left
cygummtic bone.

Rhinnle: the poist on the skin overlying the anterc-inferior ends of the nasal
bom=.

Pronnsale: the most anteriorly projecting point of the nuss] tip:

Subnasale,
Labmle superior: the integumente-membranons junetion of the upper Tip.

Proathion.

Labrle inferior: thn integumento-mambranoss junction of the lower Tip.

Infesior incisive point; the most depressed point between Jower kp and pro-
mentale

Promentale: the most anteriorly projecting point of the chin,

+ ALl of fheee poists are it e mifise of Lbe besd of looe vuompt prosygion.
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TABLE 45, AVERAGE PROTRUSION INDICES OF CEPHALIC
AND FACIAL POINTS

Maves
Opisthosmanion .. ... oo 1080 2 M2 110s
L T e : 1165 1178 1105 114
MEOPION o\ 1 eooiviaeccerainensies 1008 1108 s 1.7
Glhibells......concivcnnnsnrannsass 1DGH 100.2 (LI | 107.6
Nusal depression ..., ......oc...... 978 9.7 977 978
Prosypion ... ..iliolialoillll e 76.1 752 798
| e S e e (e [ 7 | 1064 1004 105.8
Bobmasala . oo .ooscccaiisesinianes BT 1002 1082 10625
Prosthbon ...ccovneee vecvancnanae JOET 1.3 105.5 B85
Eabirale superiar. ... ... ... L78 8T et 112
L Tyl gy Ay TS AT [ 1217 1218 1197
Labrale inferior . ... ..... - 215 2 121.1 115.6
Inferior imcisive poist ... .. . 194 1193 10E 1128
Promentale ........ccveivivevan.. [REM 1250 129.0 124.7

Fruares
Grenip iz Tarump Mexicnng
Tragion AR (13} cudy  DE(Y [t
Opisthecranion ... e = ‘ 1020 101.9 E0E4 147
T T O .. .. 124.0 126.0 1279
T e S e e [ 1185 1182 o 117.46
BRI ol o n = A e denns 108.0 1071 107.6 106.7
Nasal dopression . . o0 97.8 07T 72 075
Prosygint .« covrecnans voow- BOA i frd T4 780
Rhinnle ... ......... ......... lD&3 1038 1028 104
LT TS SR e R | | 101.8 fhg2 1086
Prosthion . .......: e D 1052 b1 5 ] T3
Labirale superior r R i £ Y| Lo 1116 e
Pronesale ..., oo.o cenmranss - LIT0 1152 1172 1164
Tabmle inferior . .oovroonee oo, 1190 1180 1162 1141
Inferior incisive paint ......... 3 11587 T 1141
Promentale ..... TR | 1247 1260 1235.1

Taking the tragion-nasion distanee a3 a standard radius, Indices
of protrusion for the various cephalic and facial parts were ealou-
lated for each individual by dividing & given radius by the tragion-
nasion radius of that person. Such indices answer the question:
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In comparison to the perpendicular distanee from nasion to & ling
joining the two points called tragion, how great is the proportional
distanes from the tragion line to a second given point on the head
or face?

The techmique involved in use of the instrument is difficult for
the operator and trying to the subject. Consequently, the series
of males and females measured is small. Only four females of
Group A were examined; these were added to eleven women of
Group B to form a group now to be known tempararily as Group
AB. Groups D and E in the case of either sex were similarly com-
bined. The average measurements of six Mexican women are listed
for comparison. Table 45 shows the mean indices of protrusion,
and Table 50 avernge angular locations of the various points for
the subgroups of hoth sexes.

The radii and their angles will be discussed under the heads of
the facial and cephalic points measured.

Opisthocranion. The Maya Indians are & very short-headed
people. It was noted previously that the Whiter Yueatecan sub-
groups possessed head-length averages which were significantly
greater than those of the remaining groups, Are those heads longer
because of equal lengthening of both anterior and posterior seg-
ments or has one of the two segments inereased more than the
other? The average indices for tragion-glabells radius are slightly
greater in the male DE group than in A and B; the female DE
group has approximately the same value as the AB. But the aver-
age tragion-opisthoersanion radii of both male and female Groups
DE are markedly longer than in the more Indian groups. The
relatively long-headed Mexican females have the highest value of
all. It may be concluded that the increase in head length in the
Whiter groups of the Yucatecans i to a greater extent due to
lengthening of the posterior segment of the skull than to increased
growth of the anterior segment.

Crinion and Metopion. In both males and females the radii from
tragion to crinion and to metopion are longer in the DE groups
than in the others. In slope of forehead a very definite sexual dif-
ference iz observed; the females have much more protruding fore-
heads than do the males Again the Mexean females have the
highest average. One may summurize by stating that protuberance
of the forchead is slightly greater in the Whiter than in the more



MAYA-SPANISH CROSSES IN YUCATAN 115

Indian groups, and that that feature is much more marked in
females than in males.

Glabella. There is u slight superiority in value of this radius in
DE males, but no difference that can be ealled significant appears
in the female averages.

TABLE 46, BROW-RIDGES

Mavres

Am - e =+ 4+ o

Total Yoeuleoays ... ..... B7 484 312 15 828
815 -&24% SIS 189

Gromp A .., S-llooonil B 125 5 1 221
1220 6.0 0B i1 -2

Group B [ | 101 5 . 158
JLIGE - 63.7% 34,05 1A%

D st s pasersras H 171 148 10 B40
62w  S0S%w 4065 2045

Group D ... T Y 1 I7 - (1] fi
45t 425 5% 0%

[T AT D e | [i1] 10 i 59
how 46.7% e L4 26
Frauares

Total Yucatecanz . .....o. ... 355 240 240 ] aan
G047 5055 1% 0.0%

B e e N ] 44 1 i 151
Bs6%  SLBY 2 0.0%

Grip Tl oSS0 BT 1 o 15
A5 L5 1% 0.0%

Group C .. AR TS 10 0 182
s88%  Ales A3 00%

Groop D . e T et 23 1 (1] L5
.75 al.1% i 0,07

By e e S 21 16 (] (1] 57
S8 8.2% (S 005w

No radiometric measurement was made on the brow-ridges, but
their prominence was subjectively graded. The results mny be
found in the percentage table for prominence of brow-ridges. The
first fuet of interest noted is that whereas a small proportion of the
males have small ridges, more than half of each group of the females
possess this trait, This agrees well with the finding from radiomes
try that females have more protruding foreheads than males. Ttis
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also found that the male Groups A, B, and C show six to twelve
per cent of frequency of emall ridges, while Groups D and E ex-
hibit 0 to 2.5 per cent, In females, the difference between the two
types is less, but again Group A leads in frequency of small brow-
ridges. It may be concluded that the Whiter Yucatecans have on
the average straighter foreheads and larger brow-ridges than the
maore Indian type.

Nasal Depression, The location of the point overlying the bony
nasion is difficult but sufficiently accurate for comparison wilh
points which are somewhat separated from nasion. The nasal de-
pression point, however, lies very close to nesion, snd comparison
of the values of the tragion-nasion and the tragion-nasul depression
radii should not be too eritically made, No difference appears in
the mitle subgroups. There is a suggestion of deeper depression in
the DE females but no definite conclusions should be drawn from
these dats.

Prozygion. The measurement from tragion was in each ease
taken to a point not far distant from the laternl and inferior part
of the maxille-zygomatic suture. The zygomatie processes of the
maxillae of the male Groups A, B, nnd C are thrust farther forward
than those of Group DE to the extent of 1.4 to 2.3 index units.
Amaong the female subgroups, Group C, as well as Group DE, lacks
the amount of protrusion seen in Group A by 2.5 units. The Mexi-
ean women's mean lies between those of the conirasted groups.

Rhinale. The tragion-rhinale index represents Lo greal extent
the amount of slope toward the sagittal plane (a5 opposed to slope
toward the frontal plane) in the frontal process of the maxills, and
in the nasal bones. The length of the nasal bones themselves con-
stitutes & factor in this radiuvs. Again Group DE in either sex ex-
hibits slightly less protrusion. It may be said, therefore, that both
the laternl and the medial wings of the maxillary bone appear to
protrude farther anteriorly in the more Indian than in the Whiter
subgroups of the Yucatecans.

Subnasale, The tragion-subnasale messurement, as compared to
the tragion-nasion radius, indicates the thrust of the vomer bone
from the sphenoidal body plus the added protrusion of the nasal
gpine of the maxilla. The farther forward the vomer pushes itself,
the more anteriorly is carried the superior portion of the body of
the maxills which bears the anterior nasal spine,
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In the males, Group DE’s subnasale lies between 54 and 6.4
index units farther posteriorly than that point in Groups A, B,
and C. The difference is considerably less in the females and is
only doubtfully significant.

Prosthion. The anterior or posterior position of subnasale de-
pends to great extent upon how much the vomer thrusts forward.

TABLE 47. ALVEOLAR PROGNATHISM

Marrs

] ™ . - 4o s Na.

Tolal Yucatesans .. ... 154 a0l 811 o1 1 828
1565 WAT OSTES T A% 0197

Group A ..... 26 5 #8 a2 0 241
1185 &880% 308% 1456% 005

Group B i bd 15 1] ] 13 1] 158
f6e  BRaem  SL1G 8.97% 0.0 9%

Group C ea=sca i) 140 14 1% i s4
npe 4lew IS .0% 0.8

Group D = f) a2 12 [ 0 1 50
Fa0% 0% 1E0% 0.0 0owg

Grotp'E ey cansaprs: BT 12 ) ) a8
4567 H08% 2057 EIT 0.0%

Foua s

Total Yucsiteeans ....... T40 298 220 - i L1
#3e  Suge sbow  SAR 03

Group 4 ............... 18 B2 a2 8 1 151
1185  411% ALl% Sy 0.4

Group B | ewsnramn: 3 T4 B4 14 1] 213
1% 3545 Shom  6am 005

GroapC ... coines 45 T 54 2 1 152
T - R e By a.6% 0%

Groap 1¥ . . 20 15 ] 1] i 44
35 533 fRen 00 0.0

[ 270 AR . 19 -] 1n (1] f L1

Blé% 2164 eT0n 00  00%

But the forward or backward location of prosthion depends upon
the factors that establish the position of the upper part of the
maxilla, as well as upon the amount of anterior bending of the
inferior portion of the body of that bone.

The male DEs show on the average less protrusion of prosthion
than do Groups A, B, and C by a differenee of from 6.7 to 7.5 units.
The trend in the females follows that of the males but the subgroup
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differences of the females are small. The Mexiean women's pros-
thion is more retracted than any of those of the Yueatecan groups.
Sinee the male subgroup differences for prosthion protrusion are
greater than those for subnasale protrusion, it may be inferred that
there is more swinging forward of the tooth-bearing portion of the
maxillary bone in the more Indian groups than in the Whiter: in
other words, more alveolar prognathism.

Fortunately, there is an available check on the conclusion that
Maya Indian types are more progoathous than the Whiter. This
may be found in the percentage table for subjective observations
on alveolar prognathism. Examination of the table for males shows
that, while seventy-five to eighty-five per cent of the individuals of
Whiter type are graded as having slight protrusion of the upper
jaw or none, only forty-five to sisty of the more Indian sub-
jects are so characterized. On the other hand, while fourteen per
pent of Group A has pronounced prognathism, not one of the other
subgroups exhibits half as much. Furthermore, considering moder-
ate and pronounced prognathism together, it is seen that more than
half of Groups A and B were so lassified; in contrast, Group C has
a little more than u third of its members in these grades, and
Groups D and E a quarter and less.

The females show less marked differences between subgroups.
In the extreme grades (none and pronounced prognathism) Groups
D and E vary from the other three in considerable degree; but
smaller subgroup differences are noted in slight and moderate
protrusion than smong the males. These conclusions concerning
subjective observations on alveolsr prognathism are substantinted
by the findings from mechanicsl (not subjective) radiometric meas-
utements; in turn, the former substantiate the lutter because they
are based upon a much grester number of observations,

Labrale superior. Bony alveolar prognathism has been estab-
lished for the more Indinn subgroups. It is therefore not surprising
to find the protrusion carried on to the fleshy parts. But examina-
tion of the percentage table for membranous lip thickness gives
some reason to believe that not only is the alveolar process of the
maxilla of the sverage Mays Indisn thrust well forward, but also
that his lnbrale superior stands relatively farther away from tragion
than does prosthion. Such a surmise is made on the hasis of greater
frequency of pronouncedly thick membranous lips in the more
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Indian subgroups, both male and female, as shown in the tables
for membranous lip thickness.

The point labrale superior lies just inferior to the anterior con-
timuation of the line from tragion to presthion, In Groups A, B,
and C of the males, the point is located 6.6 to 7.5 index unita farther

TABLE 48, MEMBRANOUS LIP THICENESS

Maren
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1% s B8 0.5%

Grotp Dy ecenrciinanigre=s 18 19 13 0 45
WPy, 42 A 0.0%

Grp B . ccicsananames 11 19 T i a7
297 GlAT 180% 0.0%

_________——_—____________—_—___F

anteriorly than in the Group DE. This range of subgroup differ-
ences is the same as in the ease of prosthion, which fact Indicates
that labrale superior does not protrude relstively farther than
prosthion. Thus, in males; the two sets of duts do not ngree. Per-
haps it is too much to expect the radiometrie technigue to measure
so finely. However that may be, the difference between the in-
dices for labrale superior and prosthion in females shows that the
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lip point of the more Indian type lies relatively farther forward
than prosthion. In this case the objective and subjective data
point to the same conclusion,

Pronasale. It was noted above that subnasale in the males lies
5.4 to 6.4 units farther anteriorly in Groups A, B, and C than in
Group DE. But the difference at pronasale ranges on the average
only from 3.3 to 4.0 units. In discussing the position of subnasale,
it was also stated that antero-posterior length of the vomer, as
well as length of the body of the sphenoid, may regulate protrusion
of that point. In the ease of pronnsale, the perpendicular lamina
of the ethmoid bone is even more responsible than is the vomer for
protrusion or retraction. Other factors may be: length of the septal
cariflage, size and shape of the lateral and greater alar cartilages,
and especially the size and shape of the medial wing of the greater
alar cartilage. Which one of these factors may be responsible it is
impossible to determine with the technique used. Since lateral
flare of the nasal wings is a typical Mayan characteristie, it may be
ventured that the disposition of the cartilages of the nasal tip may
have a great deal to do with the matter. The differences in the
protrusion indices between pronssale and subnasale for the sub-
groups A, B, C, and DE are respectively: 12.3, 12.5, 134, and 14.9.

The female groups AB, C, and DI have respectively eorrespond-
ing differences of 12.9, 13.4, and 14.0. The figure for the Mexicans
is 13.8. Thus, a3 in the other cases, 3 trend is found in the female
gronpe similsr to that oceurring in the males, but the differences
between the female groups are less marked.

Labrale inferior. Unless there is great difference in shape or size
of the upper and lower lips, it seems reasonable to assume that for
proper occlusion of the teeth and lips, alveolar prognathism in the
maxilla should be accompanied by protrusion in the superior part
of the mandible as measured at labrale inferior. Protrusion of
lnbrale inferior in both =exes eorrelates well with projection of
lubrale superior; if the upper lip is carried forward, the lower goes
with it.

Inferior incisiva point and promentale. Lack of prominence of
the chin was chosen as one of the distinguishing charneteristies of
Maya Indians. The pereentage tuble for chin prominence indicates
that Group A of either sex was defined a= including no individuals
possessing prominent or very prominent (++ or +-++) chins.
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No stipulation regarding this character was made for the Whiter
subgroups. The distribution for the various groups shows that, in
comparison with the prominence of other parts of the facial profils
{especially the region of the underlip and lips) the Whiter sub-
groups have much greater frequency of protuberant chins. Tt will

TABLE 45, CHIN PROMINENCE

Mares

wm + ++ +++ Na.
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b S N T o e 21 12 0 40
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be interesting to eompare the findings derived from subjective
observations with those obtained by mechanieal radiometry.

It has already been established that the more Indian groups
have fucinl prognathism. Among other points, labrale inferior is
protruded farther in Groups A and B than in Group DE. 1T for
each group the difference is taken between the protrusion index for
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pramentale and the index for labrale inferior, it is found that the
differences for the male subgroups A, B, €, and DE are as follows:
7.1,6.7,8.8 and 9.1. For the female subgroups AB, C, and DE the
figures are: 7.6, 7.8, and 9.8; for the Mexicans, the difference is
0.0 units. Therefore in comparizon with protrusion of the lower
lip, the chins of the Whiter groups are projected farther anteriorly
than those of the other groups.

Another mothod of evalunting the amount of ¢chin prominence is
that of obtaining the differences between the protrusion indices of
promentale and those of inferior incisive point. In the male groups,
promentale projects farther anteriorly than inferior incisive point
by 9.2 units in Group A, 9.6 in Group B, 10.6 in Group (), and 11.9
in Group DE. The female groups AB, C, and DE show the follow-
ing differences: 8.9, 9.0, and 11.3. The Mexican females have the
same difference value as that of Group C. There seems to be no
doubt that the chin is more prominent in the DE group of either
sex, whether the relative protrusion is measured in comparison to
that of the lower lip or estimated in relation to “the dip above the

Facial Angles. I one examines carefully the tabie of facial
angles in the males (Table 50), he finds no consistent differences
between the subgroups in the angular locations of glabella, nasion,
rhinale, and pronasale. But from subnasale inferiorly, Group DE
has markedly lower averages for the various points than any of the
other groups. A simple explanation of this phenomenon is s fol-
lows: The thrust from tragion to any of the points between sub-
nasale and promentalé is partly anteriorly and partly in an inferior
direction. If prognathism is present, the thrust from tragion must
have a greater anterior component than if prognathism is not
present,

In the females, a different situation appears. Throughout the
list of angles, there is continuous increase in value for the various
points from Group AB through Group € to Group DE. The whole
face of the average of the DEs seems to be lifted to a higher level
in its relation to the eye-ear plane. These facts appear to be in
direct opposition to the findings for the males. Prognathism is not
Incking in the female DE group to the extent that it is in the similar
group of the males, but still it is true thut this female group has
less prognathism than do Groups AB and C. 1f possession of a
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greater amount of orthognathism is causstive of lower angles of the
inferior part of the face in males, why do not the femnles show
similar diminution in value of the angles? If one looks ahead to
the tsbles on bizygomatic diameter and facial height, he sees that

TABLE 50. AVERAGE ANGULAR LOCATION OF CEPHALIC
AND FACIAL POINTS (IN DEGREES)

(Angular nverages are listed only for those points which
have very definite jocations)

Maris
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in the males the facial breadth is less in Groups I) and E than in
the others to a degree that is probably significant; but facial height
is possibly greater in the Whiter subgroups. On the other hand,
these measurements in the female groups I and E sre both sig-
pificuntly less than in the other subgroups; in other words, the
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faces of the Whiter women are smaller, less massive. The greatest
subgroup differences in angular sverages in the female groups
occur in the angles to inferior incisor point and to promentals.
This means that the chins of the DE women are smaller and less
deep than those of the AB group. The condition of shortness of
the face together with presence of a certain small amount of prog-
nathism serves to explain the elevation of the angles of various
points on the lower portion of the face of the Whiter group of
fomales, us opposed to the depression of these angular values in the
DE group of the males.

Bizygomatic Diameter. The extraondinary breadth diameter of
head of the Maya Indians, it will be recalled, was not appreciably
narrowed by White admixture. The averages of the subgroups for
breadth of the face show that these two diameters do not behave
exactly alike in the Yueateean case of miscegenation. In the males,
Group C has a mean wiflich is probably significantly higher than the
Giroup as a whole, while Group E's average in both sexes is probably
significantly lower, The female Group D's lower value is undoubt-
edly significant. There is a definite approach in the D and E sub-
groups of both sexes toward the Mexican averages, but the mean
face breadths of the Whites given for comparison are all much
smaller than even those of the Whiter groups. The Tzendals and
Chole have the narrowest faces of the tribes cited by Starr. The
absolute values for Groups A and B are equivalent to those of the
Eskimos of both sexes; the values are less than those of the gen-
erally larger Navajo and Shoshoni.

The seriation curves (Plate 13) for both sexes indicate a elear-
et himodality in Groups I) and E. These modes of lower value
lie in the males between the two modes of the Spanish curve.
Sullivan finds similar results in his Sioux Mixed-Bloods. IHe de-
votes considernble space to a discussion of the inheritanee of face
breadth, “In every case except the three-fourths Indians,” he
states, “the bimodal distribution is fairly clear, . . . It would seem
that we are justified in concluding that face width is inherited in
sueh & manner that either the Indian or White type of face iz in-
herited.”” These findings fit in with those of the suthor regarding
the Yueatecans. It should be recalled in this connection that while
Groups A and B are theoretically regarded as representing rather
pure Mayas, Groups D and E are not considered as pure Spanish
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TABLE 51. BIZYGOMATIC DIAMETER
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TABLE 51, (Continued)
Femarxs
STt
o Na Range Moean - 1] V. Y usatecane
Total Yucsternrs .. 684 121-154 185.606=,12 4.686=00 3.55-.06
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Group 10 . 2 121-145 135.00=45 52031 380=24 $xpeD
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...................... 13000
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]
Dunn, Tm. 1024

Whites but rather the nearest approximation to them that exists in

the Yucateean series.

Thnn and Tozzer's Fy males show evidence of heterosis, but
their femnles of later generations exhibit the same sorl of slternat-
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ing inheritance as is seen in the Siouan mixture and in the Yucate-
cans.

Subjective observations on malar prominence were used, it will
be recalled, ss sorting eriteria. For membership in Group A of
either sex it was required that each individual possess prominent

TABLE 52, MALAR PROMINENCE
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or very prominent (<-4 or +++) malars. Accordingly, the per-
centage table for malar promingce shows zero percentages for the
Groups A in the sm and + grades. Among other possible stipuls-
tions for admission of individuals to Groups D or E, one was that
they should have only slightly or moderately prominent malars.
Since degree of malar prominence was used as one of the sorting



128 MAYA-SPANISH CROSSES IN YUCATAN

TABLE 5. CEFHALO-FACIAL INDEX
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eriterin for subgroups, the general trend of the percentage table
muy be predieted. Becsuse of this fact, discussion of frequency
distributions, which in their construction were purposely biased, is
not warranted. It needs only to be pointed out that Group E,
which differs only from Group D in possessing lighter pigmenta-
tion, has a higher percentage of prominent (++) malars than
Ciroup D,

Cephalo-Facial Index. The tables for head breadth show prac-
tically no difference between the subgroups; those for face breadth
give a smaller mean in Group E of both sexes that is probably sig-
nificant and a definitely smaller average in the female Group D.
The expected is therefore found in the table for cephalo-facial index
when it is noted that Groups D and E of both males and females
possess smaller values than do the other subgroups. Sullivan pre-
sents similar differences between his Sioux Pure- and Half-Bloods
of the two sexes. In & White-Indian mixture it appears that the
growth of the face in the lateral direction, in proportion to lateral
growth of the head, does not oecur in the Whiter progeny to the
extent that it does in the less mixed Indian descendants.

The serintion curves for this index (Plate 16) require no com-
ment,

Bigonial Diameter. The table relating to breadth of jaws at the
gonial angles shows that the averages of the three Spanish groups
listed for comparison do not agree, The Mexicans have broader
jaws than any of the Mayan subgroups, and the averages for the
latter are far inferior to those of the Yakuts and the Fekimo. No
significant difference appears in the subgroups of either sex, except
possibly in the females of Group C, whose mean dinmeter is slightly
greater. Therefore no strong correlation with bodily size ean be
claimed. No rule of genetic behavior ean be deduced, for the aver-
age diameter of Group A lies within the range of the various Spanizh
means, It seems possible, furthermore, that breadth of jaw is apt
to be as much affected by functional factors (relating to the action
of mastication) as by genetic ones.

At this point, the opportunity is presented of comparing data
obtained by mensuration with data obtained by subjective obser-
vation: the findings for bigonial dinmeter may be compared with
the percentage table for prominence of gonial angles. The only dif-
ference discernible in the percentage tables for either males or
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TABLE 58, BIGONIAL DIAMETER

Mares
E;-lﬁl'ra.rhl
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Steggerda of o, 1020
=§—————=
females is that the Whiter groups have definitely smaller frequen-
cies of extremely broad angles. One fact is brought out by the
observations that is not made clear by the data from the measure-

ments; it is that

in proportion to the remainder of facial parts the

inmufaﬂthamlmmmhﬂ!lhemnfthﬂpmmjnmt{++}
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variety; except in the ease of Group E women, the females in the
majority of cases are evenly divided between prominent gonial
angles and those of average size. Summarizing the measured snd
observed material on gonial angles, it may be concluded that a
large proportion of all Yueateeans possess broad jaws, and that
there is little difference between the subgroups in this respect.

TABLE 55. PROMINENCE OF GONIAL ANGLES

Mizes

L + ++ +4 K.

Total Yuealecans ... ......... 48 208 452 112 80
345G A0AH 5145 RI%

GropA ..o ovornne. 1 02 14 s4 22|
5.0% 2/.0% 610 154%

oD Bassasihiisnsrsirense 0 5T 105 50 190
455 25.0%; JLE% 15.1%

TR s sz = A3 Mo a s i) SRE 115 150 44 62
6.1% 31.8% $0.74% 1247

Group D . A 17 2 2 52
Tk nis 85.8% 348%

Group B eecscrcrrians 2 iT 208 i 40
48% T 18- 50 eoe

Fruares

Total Yooutemns . .-... . 101 £78 258 2 G54
14.5% 4017 4190 4.2

LT, NSO R RS SR | 23 61 1 154
1L.75% 41.09% s0.0% T1%

Group B, crerrnnmmey J5E 33 105 8 231
15.2% 3599 45345 34T

e T L s | | A1 #1 L] 201
Gitoup 1545 40.37% W3Ig 07

Group D it &1 23 24 i e
17.8% 37.1% 41.9% 328%

Gt o i e aaarines 7 13 i Ll

1505 875 ag  00%

Minimum Frontal Diameter. The breadth between the zygo-
matie arches has been demonstrated gs smaller in the Whiter of the
subgroups. On each side of the skull, the superior of the two medial
supports of the zygomatic bone is the zygomatic process of the
frontal. The most medial points on the inferior temporal lines, and
also on the gygomatic processes of the frontal bone, are the points
from which the minimum frontal diameter ia measured. The
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TABLE 56 MINIMUOM FRONTAL DIAMETER

—_— —

Mares
Girenp Mo, Tangs Mean B ¥- Yucaterana
Total Yieatosss . 580 £8-118 1005000 4.08=07 55700
Group A C 291 91-118 105.38=18 4,02=1% 38l=12 2xpeD
Group B o 1o BO-118 105.37=20 4.07=14 380=18 1xpeD
Group CdE2 A8-108 100.22-13 4.02-.10 388=.10 Sxpe D
Group D 52 97-117 10555« 42 454=150 431=28 1xpeDd
Group E 40 07-112 105.48=483 3552=23 H.l5=-%2 1xpe D
Spanish .. .. TR HT-190  105.04=43 5.07=31 540=20
Barms, 1028
Corerelios ..... 5 105.70
Araneadi, 16840
Andulusian Moues |, 28 10611 =00 5.14=406 3.84=41
Coun, 1620
Mexicans 458 100289« 40 40628 §58«327
Elilmadd . oeilfiidaa i 10,00
Bogunei, Mondiere (Martin, 1814)
Ealworks oosccecicsamey 1140, 0}
Worohjow (Martin, 1014}
Tongus .,y 100,00
Purats .. s ciieies 11200
Talke-Hryncewics { Martin, 1814)
Frsarss
_TutnlYnmmmm. 08 AO-116 22210 EM07 58507
Groap A ... . 154 BE-112 10181=21 8.08=15 357=15 2xpeD
Group B _ . o g3l §1-1E2  JDR.86+.17 3.65e.12 570=12 None
Group C . R0 05112 10205-10 4.02-04 30418 IxpeD
Group D . 2 93110 10273=53 S64=23 3Tl«23 1xpeD
Growp E. .. 40 95112 108.11-598 S84=27 2T2-20 2xpeD
Mexicang .. 80 85110 102.10=.35 4.50=30 44185

tables for this measurement show anything but a tendency similar
to that of bizygomatic diameter; no correlation exists. The male
Group C's average is greater than that of any other; the female
Group A mean i8 possibly smaller and that of Group 1 possibly
larger than that of the female group as a whole. Although the
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TABLE 57. 'FRONTO-PARIETAL INDEX
Mares
ﬁ
“oith Total
Gresp No. Bunge Alemnt £.D. Y. Y umtreane
Total Yuraleeans = 820  61-70 BR.05=.06 270=04 410=07
Group A ., .. ...-221 61-74 GT58+.18 25508 3.50=.12 1xpeD
Group B .. .. ... 100 61-70 68.10=04 2.00=10 $35-.15 1xpe D
Group € .. ._...... 362 61-76 6522=10 270=07 400=.10 2yxpe D
GroupD ... ... 52 B1-TF G7.34=20 277=.18 410427 Fupe D
Group E .. 4B 0871 B48=20 201=.04 20E=21 2xpeD
i = & a1-82 T0TS=88 4.%W=30 0.02=40
Barres, 1028
Spamieh . ... ... 200 56V TLO=23 4900=.10 0.00=23
Barras, 1923
Andulissian Moers | TIZ0=42 $.95= 20 4.00=42
Coon. 1028
o we M4 TLEH0
Amnzadi. 18945 )
Cranis
Enbmucks ..o.ovivenraa-s L850
Reicher [Martin, 1014)
Haberer { Martin, 1914)
Bwisa (Danis) .. ....0venreaca-- G590
Reicher (Martin, 1914)
BPRREIE e e a0 7.0
Baelz (Mgrtin, 1914)
HBretons . ... e 7.0
PRIIADE o ceicainmargnsmnia 68,00
Masouvrier (Martin, 1974)
Frsapes
Totnl Yucatecans . 004 0079  ETH0407T 245=.03 35.00=07
Group A .. ...... 154 6077 0747=15 207<10 §06=.15 Sxpe
Group B .- ...... 231 0074  69.01-.]1 208-08 89042 IxpeD
Groop C, ... ... 201 8007 B8.01=-.12 L5-00 37013 1xpe D
GroupD .. ... . 62 6079 05.04=24 27917 #.104.25 None
GroupE. ... .... 48 6074 C7.08-20 283-20 &24-30 Noue
Mexicass ......... 30 4580 TH.5T~. 28 312« 2T $i=28
Cramin
Wacker {Mariin, 1614)
TTA0

Schwalbe (Martin, 1918)

ﬁ.
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points of measurement are situsted elosely together, the diameters
of bresdth of forehead and breadth of face appear not to be inter-
dependent. The tables on radiometry demonstrated that the
Whiter males and females have more protuberant foreheads; the
tables for minimum frontal dismeter prove the presence of a tend-
eney for Group A members of both sexes to possess DArTOWer
foreheads, in spite of the fact that these same individuals of Group
A hoave wider faces.

Fronto-Parietal Index. No really significant differences appeared
in the male means of the diameters from which this index was cal-
culated. Consequently, no differences between male subgroups for
the index are expected or found. Inthef emales, however, although
head breadth is possibly greater in Group E, minimum frontal
breadth is probably signifieantly greater in Group E than in the
group as & whole, and probably significantly less in Group A.
These fucts are the reasons for the significantly smaller value af
fronto-parietal index in the femals Group A; the Indian women
have narrower foreheads in proportion to breadth of head than do
the females of Whiter type.

Zygo-Frontal Index. If bizygomatic diameter tends to have a
smaller value in the 1 and E groups, and minimum frontal breadth
tends to vary in the opposite direction, then the index derived from
these diameters should exhibit subgroup differences. Such varia-
tions in the mdicial avernges are found. The mesns differ greatly
among the female groups, but to & much smaller degree among the
males. This is mainly due to the fact that values for the diameters
differ more in females than in males: among the women, the segre-
gation seems to be of a more elear-cul type.

Fronto-Gonial Index. The bigonial dismeter, a measure of
breadth of jaw, does mot vary significantly in the subgroups of
sither sex, There are but slight differences in forehead breadth
atnong the males, and larger ones between the female groups. Be-
tween male subgroups, therefore, no differences in fronto-gonial
index are expected. As pointed out under discussion of the radio-
metrie data, the Whiter fermules have less massive faces than have
the Indians. This applies to length and breadth of face and depth
of lower jaw, but evidently not to forehead width. If the mandibles
of the Whiter fernales are not as deep as those of the other groups,
it might be reasonably expected that the bigonial diameter should
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TABLE s8. ZYGO-FRONTAL INDEX

Mares
—_—————————————— —————
with Toial
Group No.  Rangse Mean 5D ¥. Youtscans
Total Yoenteenns .. 550 6688  7434-06 207-08 5.50=00
GroupA .. ... .. 221 60-88 Te08=12 253=08 S42=11 2xpeD
GroupB ... .. ... 109 0658 Ti38=14 2E8=.10 387=13 None
Group C.......... M2 67-82 Tis8=I0 270-107 2.68=00 Nooe
GroupD ... 32 6082 TaA=22 $93=15 8.12=491 None
Group E - M6 6980 THS3=29 233..00 S11a32 2xpeD
Sﬂmﬁ a 77 69-86 Ol = 33 45%0=32% 544=30
Barras, 1028
ish Cbog gT-0p S100=27 ST=10 T.08=24
Barrns, 1923
Anmdalusian Moors . 28 o TTigadl 321=30 4.12=07
Coon, 1929
Mexpeans .. H — Ti.1l=.29 20 a2 38527
Urezia
........ G700
Bm.-ih:.r E!linrtl.u 1014}
Ealnmuclks . 0030
Reiclier [Mnﬂin. 1914)
Eskimo ... TP - 6060
Oetteking (Martin, 1014)
AR, = =L ks s s T1.10
Raicher (Martin, 1014)
51#1:&'15:'&&1 .............. Ta.00
Heicher (Martin, lﬂli'l
Parisians . . T4.00
Hn.nnuwiu {M:!.ﬂ;i:ﬂ1 WM}
b | S e e 80.80
Shrubinll (Martin, 1014)
Fruares
Totnl Yucatecans , . O  G6-85 ThuleA7 @ The 05 Bobh =07
Goup A..... i34 6680 TiGleld 25210 55818 fixpe D
GroupB... ., ... . 231 @#9-88 75.80+11 255-08 3.88w.T1 Nome
Group C.. . ...... 201 [0 75.00=.13 270~00 5.07=.12 Lspe TN
GroupD ... ... 6 72-85 TT0R=n e0i=.158 343=2] TxpeD
Group E-.. .. 45 6085 7063+8] 512.22 L0T=329 dxpeD
Mexicand ... -. an T8 TS0 24 LOS«17 2Rad
Crania
Swisa (Dhanis) . - TR
Reicher (Martin, 1014)
Anstraliana B2.00
Brackebusch [M:rtm. lilll-i}l

gﬁ
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also be less. Re-examination of the table for that measurement does
show an absolutely smaller value for Group D than for any of the
others, although the mean for Group E is almost exactly the same
as the averages for Groups A and B. Turning to the data for fronto-
gonial index, it is seen that the indicial percentages for Group D
of the females is significantly smaller than that for the group az 4

TABLE 50, FRONTO-GONIAL INDEX
Min. Frontal Dinm. x 100

Bigonial Diam.
Mar=zs
i
with
Group Wa. Ramge Mesn D Y. Y usnlerass
Total Yoontecans .. 878 84-110 00 p6=.12 586=.080 536=.00
GroupA.., ... ... 220 G7-113 90.83= 24 535=17 585=17 None
Groop B .. ... ... 108 B86-115 100.33=.25 522=18 520=18 1xpe D
Group C..........'882 B5-116 D00.70..10 5.43=14 L4514 1xpeD
Groop D} ... .. ... &1 S0-110 10007=458 S544-80 545=36 Nooe
GroupE .. ....... 40 01-112 10050« 40 402252 450292 IxpeD
Spanizh =i (B 90.50
Barres, 1025 Calenlated I!'rm rzmn- af nd
) Lygo-gonial and Fron
Spenish . 906 .. 9719 | ludies Lot
Barrss, 1033
Fizstaves

Total Yucaterans .. 6 75110 07.37=.13 5.06=.00 B5.20=.00

Growp A .......... 168 75-116 0772=31 5.62=32 575=22 lxpeD
GrowpB ... .. ... 281 T0-110 #7.07=24 532=17 545=17 1xpeD
GrowpC ... .. .. @01 70-115 07.08=20 40017 50017 2xpeD
Group D .. ..., 02 87-100 0611=40 72420 40130 SxpeD

GroupE .. .. .. 406 8S-108 G641-46 4.60=-32 477=34 2xpeD

whole, and that the mean for Group E is protuibly so, The slightly
(though not significantly) broader foreheads and narrower jaws of
the female Groups D and E have combined to give statistieally
significant differences from the group as & whole of the relation
existing between these facial breadths.

Zygo-Gonial Index. Facial breadth is smaller in Groups D and
E, and bigonial breadth about the same in all of the groups. The
index between these widths of face is significantly larger in value
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TABLE 0. ZYGO-GONIAL INDEX

Mavms
;Iﬂ.lﬁTﬁ
Group Na, Hangs Menn L i L Y memiresne
Total Yusaleesns .. 878 @3-83 2 T427=08 354=100 4.77=08
Group A ... _. 220 63-83 T4.08=.10 343=.11 4.02=.15 Qixpelr
Group B 180 03-83  T456+.17 348=.12 4.08=10 None
Group C S5 0482 Telb=.18 A60=00 485=.12 Nome
Group D 51 6781 Ti45a35 A08=85 4M=3%5 Nmme
Group E 48 EBE3 759981 3149 L1T=320 SxpeD
Spl.ni.nh T8 65-04 Ti20= 50 4.06=20 O11=33
Barrag, 1928
Spanish 206 65-100 TBSl=2Y 578-10 TTe24
Barmas 1923
Cacersfine = TH.BO
Aransadi, [R045
Mexicans 44 T6.21+.33 3.3T=23 442=30
Tremia
i ' el el B T6.50
Hoyos Sajme (Martin, 1914)
o2 S - 7 )
Oetteking (Martin, 1914)
Fruiiss
Total Yucalecans . 084 57-856 TEM =09 300=07 L03s 0D
Group A ., L 184 BTR6 TR0 40816 56022 2ypeD
Grogp B .. ... .. 28] 00-84 T5.20=.10 S3.66=11 500=08 lxpeD
Group C 2 03-80 THET=IT A51=1% 4TT=18 lxpeD
Group ¥ . BE 6080 TEOT=28 28T=40 442-27 FupeD
Group E 40 pe-80 AT 345-24 46888 1lupeD
Mexicans ... .30 0954 50043 F48=30 45840
Ceamin
Spanizh .. T6.00
Hoyos Satne (Martin, 1014)
Tyrless . pi L]

Frizsi (Martin, 1914)

inthe Group E males, and tends to besoin the D and E groups of the
other sex, The Whiter males make a good attempt at approach
toward the Spanish averages, but not so close an approximation as
is accomplished by the Mexicans,
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TABLE 61 FACE HEIGHT

Maves
with Total
Group Nu. Bange Mean -0 ¢ 8 ¥e Yuratecans
Totil Yuentecans .. 8579 99-140 121.69=14 6222 10 5.12=.08
Group Ao 231 105-1%8 12008=27 58009 48710 EKPID
Gmoup B 199 00-138 1210130 086-22 530=18 2xpeD
GronpC..oinis apl 109140 19224« 23 G2Wal8 5lé=13 SxpeD
GronpDd ... 52 108187 121.92=6] 00045 535«36 None
Group E .. ... 86 100-182 1Z2L03 .00 50842 4.50=1% Nooe
Spamish . _. ... 58 103-141 12027450 B4l=54 G00= 44
Borras, 1625
Andalusian Moo #H 125, 14=.75 G5.88=.53 4. 7043
Coon, 1928
Mezicana , ... 45 ' 182 99w 51 522«80 4.27=29
Chontals v. ... B0 l02-129 11470
Hunxtees. . ....... 100 101-130 11340
Mayoar ... ..o 1o gR-124 10080
Teobwils .. ... ... 100 66152 11380
Teordels ..... ... 100 85-151 11210
Chale .. 100 101-128 11320
Starr, 1002
Shtsshofil . 000 e onnn - 110,00
Boas [ Martin, 1014)
Navajos ., .. -y 120.00
" Hedlicka (Muartin, 1074}
Wahuns ... i = 126,00
Ranke (Mortin, 1014)
T o P T e e 120.00
Werobjow (Murtin, 1914)
Germans (Baden) ... ... ... ... 121.00
Fischer {Martin, 1914)
Germans ... ..., occernns 1235 00
Weizsenberg! Martin, 1514}
Tyrolese (Waleer) .. . 104186 127.00
Wacker { Martin, 1914) '
Baldimo .. -iicccaais 127.00
Duekwortl (Mastin, 1614)
. i25.00

Kogunei {Martin, 1914)
Sioux, Pure. ... 557 108-152 12400 0.0 513

Sioue, Half-Rlood 77 106-140 1#€1.50 636 L X -]
Sullivan, 1920

Hawaliaes, Pure .. T4 122 72=.57 Ti#R-40 588=30
Fy, Hawniinn, North
Europssn ,.... . 10 112-13% 1251030 0.50=08 511
D, Toxser, 1925

——————————
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TABLE @1, (Conninuaf)
Pestares
FI'HITM
[ N Rangs M D, V. Yuntocans

Toisl Yucslecans 604 05-1%4 11440=15 6.08=11 528=.10
Groip A 153 09-120 11440381 5064=32 4.05..00 None
Group B 231 101-130 14605=-28 S542<17 4T8.15 1xpeD
Group 01 05134 114E2=358 09298 G0%=20 IxpeD
Group Td g2 101-1%0 11288=52 B.06=187T 537=33 Exp&!]'
Gmup}: 4 101-12§ 115.15=53 B558=38 4.76=33 2xpeD
Mexicnans 20 101-126 114234=70 644=.50 5.04=240
Smith Coll. Students 100 B5-122 11199=38 3358 409

Stegperds of ol., 1029
Bhioghood: 1.0 oaiiemu- 106,00

Bons (Martin, 1914)
Nawmjo ... - — [1a.00

Hrdlitka (Martin, 1514)
Nehua ... .. et e 112.00

Ranke (Murtin, 1914)
Sious, Pare.... .. 15T 100-180 (1740 6.18 sed
Sionx, Holl-Bload .. 12 104-122 11410 412 3.01

Sullivan, 1020
Howailing, Pure ... 38 101-125 11620
f Hawaiien, § North

Eurapean . 12 09-122 112350
Fy Hawailan, North
faeoe.o. 10 110126 I16.60
{ Hawniinn, | North
Europenn o ... - . f 107T-120 11550

Dunn, Tozzer, 1028

Face Height. That head length is highly correlated with stature
has long been recognized. It might be assumed that anatomieal
facial height is similarly related to stature, but if such correlation
does exist, it must sametimes be of lower degree because of the
action of certain modifying factars on the nasion-menton distance.
In males, Groups A, B, and C show probably significantly lower
averages than do Groups D and E. The female groups D and E,
on the other hand, have smaller values than the others; that of
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Group I is very definitely smaller. Tt will be recalled that the dis-
cussion of the radiometric and angular data showed very little
prognathism to be present in the Whiter of the males, but that al-
though there was less of that characteristic in the Whiter females
than in the Indian women, they were not so free from it as wre
the men. It seems possible that the slightly longer faces of the
male Groups I) and E may be due, gt least in part, to their freedom
from prognathiem. As has been stated before, the prognathous
face expends more of its contour line in an anterior thrust than does
the orthognathous one; consequently, of two faces of equal length
of contour line, the orthognathous will have the greater nasion-
menton length,

The seriation curves for fucial height (Plate 17) are very ir-
regular. In them are reflected the lack of precision of the measure-
ment, 55 well as the multiplieity of factors that govern this length,
Nothing of value ean be added to the sbove diseussion save that
there seems to be indicated inthe two Groups E a greater tendency
than in the other subgroups toward segregation into longer- and
shorter-faced types.

Stare’s and the author's averages for this measurement cannot
be compared; different identifications of the location of nasion
probahly explain the situation. Sullivan's Biouan Hall-Bloods,
both male and female, react as do the Mayan females. Unfortu-
nately, Sullivan makes no statement concerning the amount of
prognathism present in his material. Dunn and Tozzer's F; males
‘exhibit what is probubly heterosis, while the later generations in
the females follow the example of the Sioux-White Mixed-Bloods
in having shorter faces in the Whiter groups.

Upper Face Height. As in the ease of the nasion-menton dis-
tance, the trends in the two sexes for the nasion-prosthion measure-
ment are not exactly the same. No differences that are statisti-
cally significant appear among the male groups, but the female
groups D and E have smaller averages than the compared sub-
groups. The differences in amount of prognathism may again be
ealled upon for explanation of the situation. One may also suggest
that the larger and taller D and E males have facial heights that
avernge sbout the same as those of the smaller-bodied Indians; the
Whiter women are shown to have definitely smaller faces than
those of the Indian females.
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TABLE 82, UFPER FACE HEIGHT
Maves
Gieoup Na  Hamgs Mlesn B D, Y. Yucaleizns
Total Yucadecans .. 580 50-90 T4.97=10 402=07 GE18=10
Group A ... .. ] G188 T4B=20 440=14 588=20 None
Group B .. W9 5080 V45023 $8ie06 0.47=22 Nooe
Group C ... 62 080 752007 408=02 B2=10 1xpeDd
Group D | 52 61-80 T403=41 448=90 502-30 None
Group E .. . 48 G385 TEVI= 47 478=33 031=44 Nuone
Spamish .......... 0 61-86 TR02=47 C24=34 B50=4A0
Burras, 1028
Andalugion Moors . 28 TOS0=51 39080 §H08=31
Coon, 1929
Meaioans ......... 48 Ti835=35 30]=27 5 23=30
1 S TS AN T3.00
Duckworth (Martin, 1014)
Gormans . ... ... G2-89 .00
Weissenhery (Martin, 1914)
Sy, Pare-....... 48 #1.10 5T .1
Siowx, Half-Blood .. 13 T8.50 L79 6.10
Swillivan, 1920
Feuares
Tolal Yueateczns .. (104 50-88 71012 455408 30«12
Group A__.. .. . 154 0885 T19 =25 400=18 530a25 1upeD
Gromp B . ... . B31 BO-F2  T1.83a19 -421s13 590410 1xpeD
GroupC.......... 201 5686 T1.80=24 40617 6l None
GroupD ... .. 62 3082 T0T3+36 494-26 6.00-30 2xpeD
Group B ... .., 46 5978 701542 424230 G.0IedS SxpeD
Mexicans ...... .. 80 &57-T8 T0.23~08 518445 7.354.64
Stoux, Pare........ 0 .. T7.30 2.50
Sioux, Half-Blood .. -4 TLED 4.71
Sallivan, 1920

Sullivan's data further demonstrate that a similar mixture of
massive-faced Indians with more delicate-faced Whites yields in
the Whiter of the offspring a type of face like that of the White

progenitors.
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Facial Index. Fucial breadth has been demonstrated to be some
what narrower than in the group as a whole in the Group D and E
males, and to be definitely so in the females of these subgroups.
The nasion-menton distance is of about the same absolute magni-
tude in the male groups D and E as in the others, but the Whiter
women have smaller values which differ significantly from the
mean for Total Yucatecans. In other words, the male Ds and Es,
in comparison to the whole group, have on the aversge narrower
faces of about the same length, but the females of similar groups
possess narrower and shorter faces.

The table for facial index bears out the conelusions that should
be drawn from the preceding statements: Group A of the males
has a smaller indicial value and Group E 4 larger one than the
Total Yuestecans' average, the differences being probably signifi-
cant. The femules exhibit no real differences in their subgroup
means,

The seriation curves (Plate 18).corroborate in part the evi-
dence from the tables. Groups A, B, and C of both sexes possess
essentinlly similar eurves. The modes of Groups D and E of the
males lie at the same higher value at which the Spanish male mode
is placed. Group E of the females also has its mode at a higher
indicial value than the others, while Group D of the women ex-
hibits a lower incidence of the smaller indices.

The relatively longer faces of the Whiter males approach toward
the average types of Spanish and Mexicans as well as the modal
type of the Spanish. The means fail to indicate such a tendency in
the Whiter subgroups of the females, but as stated above, the evi-
dence from the seriation curves supports the view that an approxi-
mation toward the White Spanish type of face is u charneteristic of
Groups D and E in both sexes.

In Sullivan's exsmple of White-Indian mixture, it is interesting
that the Whiter male progeny, in comparisan to the Pure Sioux,
have relatively higher facial indiees than do the Whiter female de-
scendants, The behavior in the Siouan and Yuestecan euses of
race mixture is very similar. Dunn snd Tozzer's women show the
trend that has been pointed out for the males of the other two ex-
amples of miscegenation. In the Hawaiian case, the reduction in
bigygomatic diameter in the females of three-quarters White Lilood
wes very great, while the average for face height was but Litle:
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TABLE 65. FACIAL INDEX

Maves
Bigmifiennoe
Group No.  MHange Mese an, V. m
Total Yueateeans .. 870  70-102 B5.50=11 465+.08 547« 00
GroupA ... ... 221 Ti-0 S5.00-10 £25414 5.04=.16 2xpeD
Geoup B . ... ... , 190 TI-100 8589«23 46210 541s.18 Noos
Group ceos M1 T0- 00 BEETIT 450s.12 5404014 1xpeD
Group D ceen B2 TE-L02 BU2TA Sl S40-30 033.42 IupeD
GroupE. . . . . 46 73- 00 BO50452 528487 6.07«44 xpeD
Spanish E T TT 73114 BOST=053 T.18=09 TOT=.4%
Barras, 1028
Andalisian Moors . 25 qar PO.TH=AT F.00=55 b0G=427
Coon, 1929
Mexicans ......... 4B - BT.62- 44 4%0= 80 50]=24
Koriaks . i 55,50
Jochelaon [erhl:l l'l}l-l-'!
Chinese = HT.00
Koganei (Martin, 1014)
Gernmna (Baden) . ... .. = 85,80
Fiseler (Martin, IﬂH]
Tnnsnn 8140
nduhwl l,ilsrtin 1nu]
Swiss (Safientall ... ; 23.50
Wettstein (Martin, 1014)
Chukcha | v BS.00
Bogorns {Mn-brn lﬂli].
Husxtecs cereq IO TE-BY 7010
Chontale .. . .. 80 70-04 TO.H)
Chols .« s .. 100 T1-81 BOLAD
Trendals .. ... .. 100 06-04 81.00
Mapas pibrasee V) GO-D5 H53.40
Teoteils ,...... .. 10 89-08 50,060
Starr, 1002
Sionx, Pure: ...... 554 05-100 §3.00 4.54 578

Sioux, Hall-Blood .. 77 74-102 B850 528 022

Huwasinos, Pure: .. 73 S ET.07=41 G518=.20 G60]1=193
Fy Hawaiian, North
Furopesn ... .. 10 7005 B620«104 480=74 5.07
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TABLE 63. (Continued)

{rromp s
Total Yiocatecams ., (04
Group A ... 15
Group B .. . 231
Group C . . am
Group D ... [
Group E.... 4
Mexicnhs ... ... 50

Smith Cell, Students 100
Stegperds of ul., 1089

Smith Coll, Students 30

Range

Ti1-101
Ti- 9
Ta-101
TI=1i)
75— 08
To— B

5= 08
Ti- 08

Wilder smd Pleifler, 1924

{Steggerds of al,, 1920)

Nohun

Hatike (Martin, 1014)

R o e v T e R e 2
Ranke {Murtin, 1914)

LT T i i gt
Boas {(Martin, 1914)

Stoox, Pure. . .... .- 1587

Sioux, Half-Blood .. 19
Sullivan, 1820

Havwniiang, Pure ... 54
{ Hawagian, § North
Fomopesn .. ..... 12
Fy Hawmimn, North
} Hawalian, { North
European ., ... ]
Dromn, Torser, 1628

Fanares

Mean
AT 12
BT = 24
S440 4 20
B4.58-.24
AT =35
B4 L= 44

BE.(0% w75
80,05 .33

B = 51

86,70

T0.20

§2.50
52.20

/510

80,50

B30

50,
.60 = OR
42017
kA2 14
51017
4.08=25
$42=11

01253
LE

440
527

v ¥ urstezuns
545,10
20«20 lxpeD
63410 None
0.03 20 1xpeD
§.59=29 Noone
520=57 Nope

605 =11
6.0V

535
am

changed- The Whiter Hawaiisn women probably have greater
amounts of White blood than either those of the Siouun or Yues-
tecan mixtures, and (which is probably more important) great
breadth of face is probably not go constant a characteristie among
Pure Hawaiians as in pure Mayas. '

Upper Facial Index. The discussions econceming bizygomatie
diameter and upper face height have prepared the reader for the
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TABLE ¢. UPPER FACIAL INDEX

145

Mares
%Tﬂd
Grzup No, Hsags Moras 3D ¥. ¥
Total Yucaternns . S50 4008 2 5272«04 S48-08 0.00s.11
Gronp A 221 4804 H6T= 15 SR2Hal) 088=20 None
Group B 190 4802 5274«.10 S.40=.12 G528 None
Girgup . 4BE  A-62 TR S45-00 6.55=08 Nowe
Group 2 52 A0-0u 22024l 428 THa58 None
Group E . 0 S50T=41 4104329 T.T3e54 Nong
Spanish -.....ien. T6 45-T2 6 65=41 5350=20 0.5]«.53
Barrss, 1025
Anidalusian Moors 285 99«43 3. H«30 043=358
Coon, 1920
Mexicans i Fl68wg]l 2 10=22 50041
Crania
Boheminns ... ......c0ninnrnnasy 51.30
Matieghn {Martin, 1914)
JAPDERE o v wwamnas cemne  SO00
ﬂﬂnc]u {Martin, lﬂ!-ﬂ
Spanis s ha .. 5550
HnrmSnm:(Hnrﬂn, mu}
Fruiirs
Total Yucatecnns .. 904 41-84  5284=00 S4-00 05512
Group A . .. 1546 43~ S280a,10 350=13 6.03«23 Nooe
Group B .., 251 4= 52.024 13 #$.29.10 0.80+.10 Nom
Gronp C_... ... .. 201 4364 529007 %.08«.12 00225 Nons
GroupD _. .. .. B 4182 5250-28 H06=20 61037 Noon
Group E. _. M 43-60  5E20s.5 S42+24 G554 1xpeD
Mexicuns ., 50 45-04 541058 444=20 $21aT]
Cramia
Hoyos Sains (Martin, 1014)

findings in the upper facial index tables, No significant differences

appenr in the means for either sex.

The female subgroups are

therefore quite like one another in both facial and upper fucial in-
dices. The extremes of the male groups differ in facial index to &
probably significant degree; in upper facial index, no difference in
the averages is apparent. The probable explanation is that the
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TABLE 45. NOSE HEIGHT
Marss
e R
e Tad
Group Mo  Hange Mean 5D, V. ¥ oretecany
Total Yueaterans . 880  47-T1 55.73=00 580=008 0.47T=/10
Group A 21 4T-68 B5851=17 37012 035=20 2xpeD
Group B 190 4763 ER55=.10 4i=14 087=328 1xpel)
Group C .. 62 4T-T 58.30=14 40010 085=17 SxpeD
Group D) .. ..... 32 4867 501235 3T4=25 033=42 1xpeD
GroupE .. - ... 46 5887 3015=32 S2i=23 545=30 QxpeD
Spamish ..._.. ... 70 4570 T4=488 300=27 9.08=40
Barmas, 1928
Cacerefios . ...... 3 .60
Aranzadi. 1804b
Andalusian Moors . 28 5420=47 3.00=.33 047=.01
Coon, 1920
Mezicans i STAG=38 3.80=127 0.72-48
Chontals ......... B0 45-50 50,50
Huaxtecs. ..... . 100 48-50 48.90
Mayaa . 10D 42-60 45.00
Trotzils .o 100 4280 4810
Trendals ey DN 40-E60 47.00
Chols .. ......... 100 41-38 4650
Starr, 1002
Siour, Pure...._._. 530 46-T0 5930 304 0.75
Siouxr, Half-Blood .. 77 4542 5400 355 d.48
Sullivan, 1920
Howaiinns, Pure T4 - 53.30=52 4.12=23 7.00=43
Fy Hawsiian, North
Europesn .. 10 40-81 53.80=03 435=00 514
Ihnn, Torzer, 1028
Fismares
Total Yucatecans . 604 43-68  55.20=.00 S5T8=07 6.54=12
{;l.'uﬂtl'lrl w4 15 45465 573 37214 00820 @xpel
Gmﬂ]lﬂ veraaee B C4T-OT 55587T=10 30011 0852=30 Nooe
Gromp'C ... ..... 201 '#3-08 55.10=20 4.18=.14 7.58=25 None
Group D ... .. 62 4560 M4AT-33 384-23 T05-48 2xpeD
Group E . ... 46 4700 S54=30 S06=22 561=30 2xpeD
Metieans _.___ ... 30 47-60 551033 E08=44

_— YV

2.70=.24
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TABLE 85, (Contimuad)

Eigai
with T
Girus No  Hege Mean B Y. Yurabetais
Smith Coll, Students 100 4258 5051« 24 380 713
Stegperda of al, 1928

Brmith Coll. Studenta 100 = 53.61
Wilder and Pleiffer. 1024
(Steggerda of al., 1028)
Sioux, Pure. ... 157 002 35.20 a5 8.35
Siouy, Hall-Bloed . . 10 46-38 5150 295 573
Sullivan, 1020

Havwaiinne, Pure . 54 4558  5L=20
4 Hawailan, § North

Buropean ....... 12 41-58 48.60
Fi Hawaiian, North

European ....... 10 #5656 5240
| Hawailan, § North

Evropean 8 41-58 3200

Dnnn, Tnﬁu'r. 1028

distance from nasion to menton is longer than that from nasion to
prosthion; that in such a greater distance, the differences in the
projective interval due to a smaller amount of prognathism are
more apt to manifest themselves than in the emaller distance from
nasion to prosthion.
THE NOSE

Nose Height. The so-called height of the nose from nasion to
subnasale is a part of the distance measured in upper face height,
which in turn forms a part of the larger measurement called ana-
tomical fuce height. In comsideration of the radiometrie tables,
subnasale, as well as prosthion, was found to be smong the parts
of the face responsible for the Indian's prognathism. The identity,
in part, of the distance measured in the doterminations of upper
face height and nasal height, and the common participation of the
two inferior points of both measurements in one or the other phe-
nomena of progonathism or orthognathism gives great reason for
supposing that the findings in the averages of one messurement
might also aptly apply to the other. Comparison of the data for
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TABLE @8, NOSE BREADTH

Mairrs
wih
Giroup No.  Hage Mran 8D ¥.

Total Yocutecans ., 830  26-50 35.05=-07 3.05=05 E.10=.18
GroupA.......... 221 2048 3TA5=.13 20200 7.72.25 lxpeD
Group B . 100 2650 STEO0-.15 3.00+.10 BE00=27 ixpeD
Growp C.. .. ... 862 27-50 378811 %.14=08 B00=20 2xpeD
Group D enens B2 8145 M088428 F08-20 510=54 4xpeD
GroupE .. ....... 40 3042 S094«9% 2814 T.93=.58 SypeD
Bpanikbh ... .. . . 8 BlI-88 S52.00 .25 508410 083550

Barms, 1928

Araneadi, 18044
Andalusinn Moors . 28 : SO 34 262a34 Ta0e00

Coon, 10240
Mexioons ... 45 ] 376535 250485 054w08
Chontals B 3247 59.00
Humxtees, . . . o o0 2544 a8, 10
Mogos ., ....... 100 3342 37.50
Teoteils ... ....... 106 2340 40.50
Trendals e 100 - 53-50 30.00
Choll e enecnnas 100.  31-i8 37.10

Starr, 1002
Sioux, Pure_ . 540 5250 30.00 522 8.07

Sjoux, Half-Blood 7 8040 .00 .04 B8
Sullivan, 1020

Hawillans, Pure ... T4 el 2222 P2AD&.15 092485
Fi Hawaiian, North
European . ... N 40-49 13.10=.52 24337 504

Dunn, Toxer, 1028

Frota s
Total Yucalocans . 094 €748  B75=08 L060+.05 H52e.15

GroupA. .. ... 134 #0438  $5.50e.14 262+10 741=28 &xpal
Group B ... . ..... 281 @747 3618 10 28800 H13«20 4xpeD
Group C.. .. 201 T -0 S14e0] 0.08=31 txpeD
Group D B2 248 WET. 20 2.95+08 80054 OxpeD
Group E ... .. M 272 BSb.20 26218 THS=55 Axpel)

—————
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TABLE 60, (Confinued)

Fab Totat
Graup N, Paspe Meani - 1§ Y. Yursterans

Mesimns ,........ 80 2740 837089 270424 8.01=T0

Smith Caoll, Student= 100 27-37 SEf«.15 180 .01
Stoggerda of al., 15929

Smith Call Students 100 s 32,18
Wilder and Pleiffer, 1024
(Steggerdn of ol., 1024)
Sloox, Pure, . ..... 15T 5248 37.40 201 T7.77
Sioux, Half-Blood .. 190 32-38 5450 22T 0.52
Bullivan, 1920

Havwalinns, Pure ... 34 3540 4080
! Hawaiian, § North

cens IR SE6-48 $5.00
F, Hawniinn, North

Fuoropesn _..... 10 3341 5,60
} Hawniisn. | North
Europesn o 6 30-35 5250

Dunn, Toxger, 1928

the two lengths demonstrates that in the ease of the Yueatecans
such nn assumption is correct. For interpretation of the findings
for nasal height, therefore, the reader is referred back to the dis-
cussion of upper face height. See also Plate 19,

Nose Breadth, The tables for breadth of the nose at the widest
expansion of the alae show for both sexes distinetly smaller means
in Groups Dand E. The serintion curves (Plate 20) demonstrate
the same tendency very nicely. Sullivan’s and Dunn and Tozzer's
material tell exactly the same story, It only needs to be added that
the subgroup differences are greater in females thun in males.

Nasal Index. The reader, after examination of the tables for
nasal height and hreadth, is fully prepared for the definite and sig-
nifieant différences that are apparent in the data for nasal index.
Again the differences between the Indisn and Whiter types of
progeny are greater in males than in females. The phenomens of
reduction of nasal breadth and lowering of the value of nasal index
in the progeny of a broad-nosed type which has mixed with a
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TABLE 67. NASAL INDEX
Maren
;n‘.[ i Tukal
isaup No. Hamge Mean B. I, Y. Y neaterxm
Total Yucatecans . . 880 4504 8455214 62800 B.TT=.10
Group A . 291 31-88 05.01=25 (12+20 D4l=30 IxpeD
Group B 190 35188 BiA5.20 0.12-21 S44=352 2xpeD
Group C L8962 4804 GL¥D= 22 0.10.15 PS0=324 Nooe
Group D 52 48-81 G20 = .66 T20=48 117077 3xpeD
Growp B | ........ i 4D-T6 013753 0.58=45 1040=78 4xpeD
Gpanish .. T9 85-72  [00.85=56 T.08-41 12.85e.00
Barras, 19258
Spanith .. 206 30-83 OLE=36 TTl=320 12.51=.42
Barras, 1823
Andalusian Moors 2. B0.04 = 8T (82«62 10.30-.08
Coon, 16020
Cocerefios ... -, 23 823002 &3] G.o2
Aranzadi, 18044
Mexwans oo £ A58 & 60 T.11=.48 10.60=.74
Athabascans (Tahltan) .60
Bnu{‘ih:tin. 1814)
.................... GA.10
Dud;uurt& { Martin, 1014)
North Fresch. o G540
Callignon Ehllﬁm, lﬂH]l
Anglo-Scot . . 65.10
Bedilos {."Ilarti.u 'IEH_'I .
Germans { Baden) 65.70
ﬁuhu-{!uh.ruu. !ﬂHj
Chols .,,......... 100 59-107 7G40
Chontals . 80 o284 77.20
Husatecs, 100 57102 7830
Trentals | 100 G102 53.50
Mayes 100 6988  77.50
Teotmls .. _...... 100 65104 E4.80
Starr, 1902
Siong, Pore ... ... 330 52-00  GA.80 7.05 10.25
Siouy, “nlf-mmd 57 &60-86 60,20 708 1023
Sullivan, 1920
Hawplians, Pure ... T4 82 04=.08] TTE443 DSR2
Fi Hawniizn, North
- 10 T0-08 BO.TowlD Rli=14 1152

Dmm.Tu:-r. 1094
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TABLE 67, (Contimmaf)

Frusies

S Total
th Total
Grruap Wi  Bamge Mesn 2D, Y. Yosulerans

Tolal Yueatecans 084  40-84 CHI1 <10 OiRs=11 DT0=18
GroupA ........ 1584 B1-70 G372=38 6104325 6.57+57 2xp=D
Group B ... . 851 @878 B3.09=24 5.528+17 B8R-2T ETxpe D

Group C. ....... 201 49-82 62.00=30 0.50=%1 10.01=34  None

GroupD ... .. 62 49-84 81 21«38 07041 110467 AxpaD
Group B ... .. 48 40-T4  OLTZ«00 05048 105574 2xpeD

Mexicans — 80 53-8 685700 530=47 BM0=T4

Smith Coll. Students 100 47-78 83.71=380 574 201
Steggerda of af., 1920

Emith Coll, Students 100 50,80
Wilder and Pleiffer, Iﬂ‘H
(Btoggerda ot al., 1020)
Athshasenos (Tabltan) ..., ... .. 62.20
Boas ( Martin. 1914)
Eskimo . : G240
Du&mh thtm. IBH}
o 11T Y e el fa gl g S 7LT0
Ranke { Martin, 1914)
Siaux, Pure. . ...... 157  52-88 05,00 700 1042

Bioux, Half-Dleod .. 19 5%-42 &7.80 GA2 D47
Sullivan, 1920

Hawaitans, Pore | 84 TO-0F 8030
1 Hawaiian, § North

European ... .. 12 T2M £0.30
Fy Hywaiian, ’\m‘l‘h

European ..., . 0 d2-76 0530
} Hawaiian, 1 ‘-m-u:

European ... ... g &L-T0 G250

Dunn, Tn;:l:r. 19!3

narrower-nosed variety of mankind, is so well known that further
comment is unnecessary. The tables and the seriation curves
(Plate 21) epitomize the situation.

Observations on Nasal Wings. The nasal wings of each Yuea-
tecan examined were noted on the record sheet as *“compressed,”
“medium,” or “flaring.” One of the criteria for admission to
Group A was that the individual should possess medium or flaring,
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but never compressed alae, In sorting for members of Groups D
snd E, however, no stipulation was made concerning nasal wings.
Group C, it will be recalled, was the residual group which remiained
after the other four subgroups had been sorted.

TABLE 08, NASAL WINGS

Mares

Comprassa] ;diu-m Flaring b 1T

Total Yorateenns ... __... 80 207 Tk BE0
2% 8048 65.0 %

Group A o 78 144 221
0.0 35,55 75

Group B 2 1 158 199
1L0% #£2.1% TH.8 5

Group €. ...... 10 o 247 402
By 2055 gieg

Grop T oo i 8 3 21 2]
15.4% HEG 4044

GrowpE_ ... ... T 25 T4 40
1529, 5% 2047

FrniaLios

Tota]l Yoraleonmd .. ........ 32 206 350 (1]
.0 g slLis

Grotp AL s e avassgrapnrs 0 a0 111 154
0.0% 8805 61.0%

Growp By rcrerreneaeness 1 0 140 a1
DA% 0.0 .0,

Grmp i eaasvazasiiasaa 15 1 i 201
TAS 45.8% A8

G Ds ciass asewn = azas ] 34 18 i3
1455 54.8% 20.7%

Growp B. ... ... Wres T 20 9 i
15.2% 85.2% 18.6%

L S 1 24 5 i
2A% K L 1675

Examination of the percentage table for the types of nnsal wings
ghows progressively higher percentages of compressed and medium
alne in Groups C, I, and E of both sexes than in Groups A and B,
Since flaring and medium wings were, among other characiers, used
1o select the more Indian of the Yuecateeans for Groups A and B,
it is to be expected that those subgroups should have more of the
flaring variety than the others. It is evident, in the generally in-
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creasing pereentages of medium wings from Group A to Group E,

a3 well as in the relatively high proportion of compressed wings in
CGroups D and E, that these facts were so, not because the Whiter

groups were sorted through use of those characters, but because

TABLE 89. NASAL PROFILE

Uamenve Straighd Coamrm Contgmo-Coonver. Mo,

Total Yoouleonns .. .covaenan- 13 100 orT T &80
L&%w 1A% To.0% 1029
GoE A s hmnsasasmunss |1 20 174 i3 223
0.0 1851 TRT% X % -4
T Nt SR F ] 1 | 158 14 160
10% 15,65 THOw [ *.1.4
Groop T ... .. e e | 34 273 45 02
8% pa T5A% 124%
GroupD ....oiinincnaganas ] i 43 7 52
Lo LD BT % 18.5%
i e s s A rs (e dyy =T X 3 54 T 45
gEw 87% TS0m 15E%
Frasirs
Total Yosterans ... ...ov0.-s 28 118 384 149 624
0 10w 5T.65% 216
B A ycinereyrcnnsncas | B £ 25 a5 154
0.0 o 8LT % 2lAas
T A L s [ 1 144 43 231
g8  156% @ 6R8q  19.5%
GrowpC ... ... .. ...... 21 #2 108 40 201
10.5% 15.05% 55.7% 10.9%
o T 13 %1 i7 o2
6% 2009 50.07% AR
BIOND B i as s wians pn ms ] 1 g1 i 46
005 205 AETS S04
% T RS S 3 in ] 50

2005  105%  338%  S00%

certamn definite linksges occur between those characters and the
traits actually used for choosing members for the Whiter groups.
Other Observations on the Nose. A summary of the judgments
on shape of nasal profile demonstrates the presence of no findings
sufficiently significant to require much consideration. No indi-
viduals having concave noses were sccepted for membership in
Group A. It appears that such s type of nasal profile is so rare
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among the Yueatecan males that the provision was searcely neces-
sary for that sex; but among the females, concave profiles showed
a little higher incidence in general, but especially in Group C.
That type of nasal curve is not typical either for Mayn Indians or

TABLE 70. NASAL ROOT DEPRESSION

Maves
it o “+ ++ dgede Moo

Total Yueatecans ....... 20 360 303 102 & 830
g8 4000 4479 110% LN

GroupA ,...vvvvnevre-n B mnm 108 L] o 221
0hs  sEm  #8en 005 00

Group B 3 &3 BT 23 1] 1650
g5m  MS% BT% 121g  oow

Group C . . TR | 151 149 (i 5 362
805 foeT dleg 1829 145

GroipD ... ooa., crewt 3 19 24 & 0 &2
1.0 S0.55% LI 1549 0.0%

Growp B ... ... s YA 15 26 1 1] i
9 FRO0; MIR  BTR e

Fruares

Tota] Yoeatecans B 435 - 1§ 14 1] 604
129 627 BT 20% 00w

Group A ] tng 45 ] ] 154
009 ToEG; e 00w 005

Group B 2 142 &3 1 ] 9]
I8z 6L 3085 0 55 L) B 8

Group C 1 ] 2] 11 0 201
has 60lec SRAG 5.5% LIS

Group D 2 33 24 2 0 (i3
4.0 H82q AV 12% 0.0%

Group E 1 &8 17 U] [l A6
22% B00% S6.0% 005 00%

Mexicans 2 14 12 2 1] 50
67 4005 40075 8.7% 0.05%

for Spanish Whites. No definite linkage exists between that form
of eurve and other White characters, so that the residual group C
received the great majority of the individuals so characterized.

The radiometrie tables showed no definite differences in sub-
groups for amount of nasal root depression. ‘The perceniege tables
for this observed trait have no features worthy of comment, save
that Groups C and D of the males have higher frequencies of
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marked depression than any of the other groups presented for ex-
amination,

In discussion of radiometry it was pointed out that the tragion-
rhinale protrusion index was very slightly less in the DE group of
both sexes than in the others. The percentage table for height of

TABLE 71. HEIGHT OF NASAL ROOT

Maixs

= + +¥ +++ N,

Total Yooatesans ... ........ #2 520 £04 24 el
LA 8 LS 3BA% 7%

GROMP A e 12 149 57 3 221
A% GTA% 2EG 145

S e R 120 04 1 100
T0% G035 Hiw 03%

GIOND L wsan e o soE N .- 16 205 128 1% %62
[ X 11 56055 354% 38%

Group D ... =5 e 26 25 5 52
005 500 %% Hig 585

Group B ... ...... .. et | 18 23 ] L
00 4185 H0.0% BT %
Fruavnes

Total Yucateans ... ........ 108 01 a1 [0} a04
.75 po L L% 151% 0o%

5T A S - 113 18 o 154
£ WL TA 11.7% 0.0%

£l A A 5T in = L] 231
10 TSR 05% 00%

GroupC. .......coooveenn.. &7 135 20 0 201
1845 oT.2% A% 0.0

T 1 T DO 48 19 0 a2
32% TiAR 4% 0.05%

GrUpiE (e sedeiinssstvamnnas: 9 o 10 0 10

0.5% TLE% LTS 0,07

nasal root demonstrates that in the extreme “sm' or “very low "
eategory, the Indians lead in frequency, while in the “++" or
444" (high or very high) type, the Whiter subgroups have
higher pereentages. The data from radiometry and those from
subjective observations appear to be at varianee, but they prob-
sbly are not, for the following reason: messurement of the radius
from tragion to rhinale disregards the elevation of the nasal root
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and bridge from the face itself. A rough measure of the height of
the nasal root and bridge relative to the facial level can be caleu-
lated by subtracting the average radii of prozygion from those of
rhinale, For the males the results so caleulated are: A-30.7,
B-30.3, C-81.2, DE-32.0; for females they are: AB-24.2, C-26.1,

TABLE 72. BREADTH OF NASAL ROOT

Mar=s

(5] - . u B + Moo

Total Yoratecans . ...covvvaes 43 44 487 18 B8O
daw 38.05% 55.3% 1B8%

Brciip A - sassiisne s venn s 7 B4 180 4 -1
L5 L3 40.7% HIA% 18%

Gronp B.. ool = B 8BS Ti4 4 189
405 41,7 5280 0%

TTTT o PR | 128 210 3 so2
52 LI LA~ |- 14%

Grn D) s radn e raanns i 18 20 1 52
1L5% 3085 56,85 1.8%

Group B.ciiecinsnainrannsse B 17 £ 2 ia
68.5% 370% S22 487
Frumares

Total Yocateoamd . ...ovaeeeea I 251 421 11 [543
Lo 3625 60,67 1e%

B TP R e 3 35 a1 3 154
L. 35. 7% 580.1% 1.9%

g Bl S e ™ 150 1 21
DA L2 A8 85.0% 045

Gretp G aeeei i enne = -3 121 & gl
105 38.3% 2 255

(270N + KPR | 20 58 1 62
3.2 4205 B2% 1.05%

I I s = = & g VAN 1 18 &0 1 40

Lim 8195 S5 % 23%

f— ——————————

DE-25.0. These figures reconcile the seeming contradiction noted
above, The nasal roots and bridges of the Whiter subgroups are
probably on the average slightly higher from the facial levels than
in the Indian groups, but the latters’ tendency to prognathism
makes the sbsolute value of the tragion-rhinale radius slightly
greater.

The two races which mixed to produee the Yueatecans are prob-
ably not characterized either by remarkable narrowness or extra-
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ordinary breadth of the nasal rool. The subgroups representing the
deseendants from the cross appear in the percentage table for nasal-
root breadth to possess almost equal proportions in the medium to
broad categories of that trait and pmetically no extreme grada-
tions,

TABLE 78, NASAL TIP — ELEVATION OR DEPRESSION

Mares

Dt el ey Mo

Total Yocutecans ...... 468 400 1 a5 7 aTo
58.0% 3l% 12% 1085 035

Gronp Ac.caiiaiiivee 1B 85 3 20 1 21
509% 384% 1A% 2.0% 047

Groop B .o ool 19 i ] 2 i 129
SSR I34% 18% 1A% 055

GroupC ..., .conpere-- 120 104 2 i ] 361
83.1% 58I% 085 l13% L1%

Grap D,y - o= 18 28 1 .} 0 52
3o S3ER 1.05% 0% DO%R

LS N e s i12 24 3 6 1 40
Sl% E2R% 035% 13.0% TER

Femares

Total Yucatecans ....... 231 71 i 167 19 684
233 S0 g9 A% -y

Growp A ............... B0 68 1 a2 3 15%
32 5% 25 06 208% 19%

Groap B o ceniicinras BD B3 0 ] 3 231
8w 3815 nois 2£38% L3%

Gronp Caiccnciibeannes BB 75 a 49 L] #01
=8 STA% 1.0 24% A%

Gronp D iuliiciii o= W 23 u it 2 (]
smoe SIS 0% 258% S2%

Geowp B ... ... .. ... 10 17 2 15 F 46
A% 57.0% 4830 26% 480

Thmat;rpeuufanmuatbtmmidmdnnaﬁenﬁngtthnpe
of & nose. They are: (1) the shape and size of the bony support,
which includes the nasal bones and the frontal processes of the
maxillae upon which they lie, as well as the bony skeleton of the
face from which the two foregoing rise; (2) the shape and size of
the various parts of the cartilaginous support, consisting of the
septal ecartilage, the laternl cartilages, and the greater alar car-
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tilages; (3) the shape and size of the non-bony and non-eartilaginous
tissue of the nasal alae, which is principally fibrous In its structure.

It has been pointed out so far in the discussion of nnsal form:
(1) that in nasal height the Whiter females are a little shorter than
the other subgroups, and that no definite difference is demonstrated

TABLE T4, NOSTRIL SHAPE

Mares

MNarrow Owal Broad Oval Boamd Koo

Totsl Yocatecans .. ... ... 140 737 -] 8RO
1505 BtA% has

Groug Ax- ..o, ve. 28 183 L 221
127% L A o

GrouwpB. ... ... ... .... 19 179 1 190
055 00.0% 055

[ T e | 05 2 362
15.2% BARey 0.6

T e W T | 35 o 52
2055 B8 59 0.0

[0 N S AT || 28 Li] 46
bt R G005 0,05

Frusies

Total Yuentecans .. _....... 114 55 L] (1T
16.5% B85 007

Grop A.........oonnnuee. 1B 156 0 158
17 % B34 0.0

GrowpBoooviiiiiiinnis 19 212 0 291
B2 o1 Rdg 005

o R eHE R R e 42 159 (1] 201
.0 Tl % n.0%

L5 o R 18 11 0 it
205 TLO% 0.0%

GrowpE....... ...... ... 1T 29 0 46
37.0% B30 0.0%

in the male groups; (2) that the Whiter groups in comparison to
the more Indian of the progeny have on the avernge in both sexes
alightly higher roots and bridges. These two statements sum up
the principal differences between subgroups that are due to differ-
ences in shape and relative size of the bony support.

When the point pronasale was considered under radiometric
measurements, it was found that the salient from subnasale of the
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geptal cartilage, with ite superimposed greater alar cartilage, was
progressively greater in both sexes from the A and B and AB
groups through C to the DEs. That such shortening of the salient
in the Indians is caused in part by stronger inferior and weaker
anterior projection of the medial wings of the greater alar cartilnges

TABLE 75. FRONTAL VISIBILITY OF NOSTRILS

Mavres
oy .= + +m +++ K

Total Yueatesnns ....... @ 124 =43 40 & i)
LO% (1M 30EE SHO% TH%

Group & - i iaiianis ] 24 Bl w2 14 1§
pow  108¢ s12% Aldn 68T

Group B ..o ool 24 &0 ™ i ieg
0.5% 1815, &02% 3T 855

GroupC . oo ieyiae s 5 54 134 158 81 a62
14% 0% 3705 1% 8569

Grotp D ey e 1 10 2] 18 2 2
L% 102% 4047w 8% 2 35W

Group E . S ETI= T 2 10 19 14 | (14
435 RLYS 4185 S04 22

Femaies

Total Yorstecsns .. 5 107 300 57 45 (1Y
0T 154 4329 SpEs .57

Group A 2 20 7a 46 is 154
LA 1306 474A% 0% B4

GrupB ____ .. ... 0O 33 7 84 15 281
DO 148% 420% S72% 059

Group C 0 51 81 1 1t 201
00% 1547 M03S  STAG B.5%

Grop D ... [t} 1 30 e 2 ]
00 17T7% 454% MIS g

Group B oo iiiviaes 3 1% 10 1o 2 45
ass 201%- 4139 RLEG 4.3%

is suggested in the percentage table for amount of depression or
elevation of the nasal &ip. Over fifty per cent of the male Groups A
and B have greatly depressed tips, while only twenty-six per eent
of Group E is so characterized. A similar trend of milder degree is
noted in the females, who have a greater proportion of elevated
tips than do the males. The frequency values for moderately ele-
vated tips are larger in the femsle Groyp E than in any of the
others,
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Bince the Whiter groups of both sexes have longer septal zsalienta
than the Indisn co-descendants, and more compressed nasal wings,
the nostril shape should differ considerably between them. The
percentage table for that subjective observation bears out this
opinion: the Whiter groups of both sexes, in comparison to the

TABLE 76. LATERAL VISIBILITY OF NOSTRILS

Maras
L #im + 4+ +++ HNa
Total Yocaterans . 2 &0 %38 282 T8 o]
025 Ll 8845 A%dG B.0%
Group A ...ovvvninunn. 0 14 B0 107 0 21
0.0% 635 362%n  4B4% 2.0
Group B .. ivnniees L] 21 T4 B85 19 104
0.0t 108 3TR% 4RTH 65
Gronp G i 2 51 138 161 a2 B
0.55% 805 AT.0% 5% BR%
Gronp D ... oo il D T 24 18 -] 52
00% 1889 4005 3465 5.8%
L2200 B — ¥ 23 18 3 40
0.0% 1652 S005F AT B5%
Fruares
Total Yuentecans . 1 = 8 276 47 6o
flg 1049 420% 308 8% )
Group A .. 1 15 71 &3 15 154
0.0 887 400% 3447 8%
Groop B ... .. .. 0 &0 4 102 15 £31
LLE L BT #0.T% MI% 8.5
Group C . e 0 2 81 B 13 01
Do 1005 4085 4284 a5
Group D .. . ] 8 29 23 2
005 1209 A88%  80.1% -5 58
Growp® . .. ... ..... 1 T & 13 2

2 152% 5bom  2/sn 48%

hg

mare Indian groups, have greater proportions of nostrils of narrow
oval shape.

A depressed nasal tip gives the observer a poorer view of the
nostrils anteriorly than if the tip is elevated, providing in each case
that alar fare is equal However, depressed tips are often highly
correlated with great alar flare, in which case the latter factor’s
presence in marked degree is more potent for marked frontal and
lateral nasal visibility than the factor of depression of the nasal
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tip. The tables for these two chserved traits indicate that the
Indian’s nostrils are more easily visible both from the front and
from the side than are those of the Whiter progeny of the raeial
Cross.

THE EAR

Ear Length and Ear Breadth. The table for ear length of males
clearly indieates smaller diameters as characteristic of the more
Indian of the Yucatecan population. For females, the evidence
shows & similar trend, although not so marked. Indeed, for the
latter, the différences sre not certainly signifieant, For small-
statured people, the ear lengths are appropriately amall.

TABLE 77. EAR LENGTH

Mares
p—— ==
with Total

Groap Na, Range Aean 4 o Y Yurslersas
Total Yueatecans .. 708 50-T8 BL60=.10 $04=07 6.00=12
Group A -... .. 163 50-60 B0N6=.10 5350+.138 59822 SxpeD
GroupB .. ... . 138 51-71 5099=41 388=)5 648=25 SxpeD
Group C.... .. .. 308 52-73 @01.04=.15 3.03=.11 GAT=18 SxpcD
Group D ... .. 38 54080 OIS4=Af 4.15+32 381=38 lxpeD
GroopE_...... .. 37 5078 6L30=35 49438 Bla=065 1xpeD

i S m S5l-72 Bl 85«90 3.90=21 @0.43=.35
Barras, 1928

Fruaies

Totnl Yucatesans .. 613 45372 TR w12 4.285=00 F48=15

Group A .... ..... 180 4772 5ist=20 425=18 7.30-31 Nane
Group B8 ... .. 18 4871  STERaid 44 TH=23 bxpeD
Group C,...... .. 100 4567 572023 482-.10 7.55=28 2xpel)
GrowpD ......... 4 4-68  S8.56=00 bBi=.50 522=1 2xpal
Granp B ...l 81 BE-08 G7d%=48 8.57=51 0.23=55 Noue

Smith Coll, Students 100 51-63 SR 8725 8.4 6.35
Steggerda o ol., 1020

R EN e B e o oo e 61.50
Bons (Martin, 1914)
Ty e T 63,060
Duckworth (Martin, 1914)
Germans ......., Y I 5000

Sebwaibe (Martin, 1914)
;—:f—ﬂ
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As for breadth of ear, only one significant difference appears.
The exception is that of the female Group B, in which case the ears
are on the average broader than those of the group as a whole: on
the other hand, there is a possibility that the mean of the Group A
females is less. Indicated by only probably significant differences,

TABLE 78. EAR BREADTH

Marrs
T
Gpoupy No,  Iange Mean 1 1 8 ¥- Yueaiecans
Total Yueuleeans _ 706 2541  3150=00 25804 B.01«.14
GroupA.... . .. 165 206-88 351.30=15 245=00 751-20 2xpeD
Giroup 1i 158 #0-38 S133=15 24=08 T78=30 2xpeD
Gromp s08 2541 A108-10 25707 All=22 1xpeD
Group 1 28 P0-30 2 S208.30 275=21 BSTaMf 1xpeD
Group E 87 27-41 S230=81 ¥TS=4 B50.BT FxpeD
Spanish .. . T 2542 Sklle2d 30010 ROI=d8
Barma, 1928
FuoaLei
Total Yuostecans .. 545 22-90  S0.04=07 2585=05 §.50=18
Gronp A ... ..., 196 2257 2070=16 £71=1% Al4=30 2xpeD
Group B . 184 23498 S044=12 24200 T.98-28 sxpeld
Group C oo 100 2455 #0K0e J4 250=10 A68=38 1xpeDd
GrempD ... ... 42 2-30 B021e2) E2H0=2]| 0.27=.65 None
Group E L. Bl 2638 #Tied6 £.13=08 TI6=61 1xpeD

Smitth Coll. Students 100 2740  S338<17 230 .52
Steggerds of al, 1020

Eskimn T — a0
Duckworth (Martin, 1914)

the males show a tendency for broader ears in the Whiter sub-
gToups.

Auricular Index. The conelusions drawn for sizo of ear are some-
what indefinite. For males it would appear that the Whiter Yuea-
tecans have ahaolutely longer ears and u tendenoy toward propor-
tionstely broader ones, But the mean indices of the diameters of
the males show no significant variation from that of the whole
group. For females, the same condition seems to obtain, except.
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TABLE 79. AURICULAR INDEX
Mares
"Nk Tetal
Giroug No.  Runge Aean ED. Y. Yocateoams
Total Yueateesna 08 M-85 S228=10 £15=07 T 14
Goop A ... ...... 165 40-04 8281 =23 4.850=.16 B.93+31 Nons
Group B .. 158 4868 S28Te22 402-00 TET=30 Nomo
Group €. .. 308 4985 5210..10 £30-.11 BOS~22 lkpeD
Group D . 38 4502 52.00e41 8785420 T.i84.56 Noon
Group E . 3T 4560 S265=95 302=23 FTiedd IxpeD
Spanish .......... 79 #1-88 5542-88 404=20 B0l
Barrss, 1088
Spanish .. . 206 41-T8 5b42a30 65021 11T4=30
Barms, :Ili.“.!
Amerionn Indinns . 56,00
x.mruuun IIJIH:J
Colorado Indiana ... ...._.... 50,00
Rivet (Martim, 1014)
Pruckworth (Martin, 1014)
Germans { Hamburg) - 5400
Elmll (Murtin, ‘.EI'H:I
i = &G40
Fuml.uII [Hmin HI‘MJ
Ealimucks _ &7.70
Kurnbmr lertul. WH}
Negroes e 4120
Tnpinnnd (Martin, 1014)
Fratatice
Total Yocnlomns . . 542 80-05 S22 18 4LMHe00 BOR&DS
Group A . ,........ 126 3085 SLE3=20 475-20 PIB~30 1xpsD
Groap B .......... 184 30-04 S270-%1 #.10=.15 7E85+28 2ZxpeD
GrovpC.......... 100 41-65 523120 45i=.08 B25=.35 Nonoo
Groop D .. . ... 42 33462 SL45=A7 43231 BTH=05 lxpeD
Grogp E... ... 81 4502 5208« 48 S5.84«84 75003 Nobe
Smith Coll. Students 100 4466  H6.51=30 4328 7.51
Steggenda of al,, 1820
Caloendo Indinns . e Ll 4 59.50
Rivet (Martin, 191{}
Eskimn &7 40

Duckiworth (Mastin, 1018)

———————  —  — — — — —  ———— ———— —
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that the greater average breadth of Group B is responsible for a
larger mean index, which is not certainly significant.

Ear Protrusion. Group A of the males and Groups A, B, and C
of the females show higher frequencies of small amount of ear pro-
trusion than do the remaining groups. The male groups, however,

TABLE s0. EAR PROTRUSION

Marrs

] o + . = +++ B

Total Yocatecans ....... 0 ki T4 04 38 HRO
D05 g0 287 HHBE 3.7%

Groop'A s lieie o 30 85 i1 ) 241
00 1785  S4Ew 4lew TR

Group B ... .ie--aoe- 0 7T BR -] & 108
0.0% BAc HO% 4507 259,

GroupC ..ccvaan. (1] 20 166 102 14 a6z
007 55% 4507 #Im 9%

Group D .. [ 1 19 27 5 =
0.0% Lewm 36w SLeW  96%

Groop B .. 0 L 16 25 A 16
005 3% $B% A% 6.5

Frusves

Total Yueatecans .. 1 125 55 120 1 [0
01w 183% 627% 1si% 015

Group A ... 0 84 102 18 1 154
00% 2147 o2 1L0% 05%

Gooup B ..., 1 +h 143 41 0 251
04% 100% O028% 178% 00%

Group © ...... 0 80 118 4% ] 201
00% 1804% ‘587w f18% 0.0%

Geoup ¥ ... 1] 8 55 19 0 o
00% 128% 059 I0E% 0w

GAPE ceeeccrimmznras T 3 85 7 a 48
0.0% 87w THAR 15E% 0.0%5%

differ only slightly in percentages of marked protrusion, and the
female Indian groups, as well as the Whiter ones, disagree among
themselves as to proportion of great protrusion, The verdict must
be that no great difference in subgroups can be pointed out in re-
spect to protrusion of the external ear.
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Roll of Helix. Group D of the males has a comparatively low
proportion of slightly rolled helices, and Groups D and E a com-
paratively high percentage of greatly rolled ones. Among the fe-
male groups no definite variation is found.

TABLE 81. ROLL OF HELIX

Mares

] ¥m - T +++  Na

Total Yocatecans 1 274 481 124 (1} 280
s shlw  MI% Wiw D05

Group A 0 a3 1E7 9 ] 231
oo 204% S5 Rl 005

Group B L] 65 113 21 0 109
00%. SETH AT 15T R Lo

Group C (1] 121 100 | ] 562
00= 849 SERg IR LIF) 58

GrowpD ... 1 10 an 1 0 52
19% 192q ST fleg 00%

Group E L1 13 2] 12 0 48
00% 2BI% 4565% 1% 0.0%

Fruslrs

Motal Yuenteonny .. ..... 0 156 BT 152 0 gtk
00% TIHK L% RNIG L L

Gromp A i insisbennsas 0 42 g1 51 ] 154
00% FTAq  Rag Ml LX) 1~

GroupB . . . . L] 48 128 i (1] 231
nos RTS8 WA 00%

L0 L] 45 (§ 1] 3 0 201
0.0 Tlaewm OTEG  RELiW 0.0%

o) 1 RN S 15 34 13 0 02
G0 22 HEG 2109 0,049%

Growp B .............. O B o7 11 o 40
00% 1T4% 88T% BEes  00%

Attachment of Ear Lobes. In both séxes, a definite difference in
percentage incidence of attached and free lobes is noted, While
three-quarters of each of the more Indian subgroups have attached
lobes, the incidence of this variation is less in the Whiter. On the
other hand, only approximately one-quarter of each of the Groups



166

TABLE s2. EAR LORES

MAYA-SPANISH CROSSES IN YUCATAN

Moarew

Abtached Free Na.

Total Yocatecans .. .. , B35 245 BEO
Te2n 2750

Group A ... .. 169 52 231
70.5% 2455

Group B .. 150 40 08
T34% SHo%

Growp C. .. .. 258 104 a2
Ti5% 287 %

Geonp T} eiicaiansailiemssnienn = 54 15 L
65a% H.e%

Group E .. ; ST 24 22 kL
GReT 47 8%

Fruares

Total Yuoateenns ... .ovcrvsirroeonann o 521 173 054
T51% 24.0%

Group A . e LA mrr e n e e 4 154
T 8% 2l

rath B it e el e 152 49 231
78.8% 2180

Group C ... ... A Yo e A T a7 201
T8 2349

Group D) ..o iinearnee e, BB 21 oz
Gl.8% nie

EOp B oeiaissn remyry vy massninnss C 19 IY
S8.T% 413%

A, B, and C possess the free variety, but the percentage for the
Groups D) is grester in each sex, and that for the Groups E i= up-
wards of one-half.

CERTAIN SUBJECTIVELY OBSERVED TRAITS

Several physical traits which were not capable of measurement
and which were observed subjectively have been discussed in ap-
proprinte parts of thisstudy. A few other characteristics of this
kind could not be fitted into any other portion of the discussion,
and 50 will be treated separately.

The Hair and Beard. The typical form of head hair of American
Indians and Mongoloids is straight. Exceptions to this general rule
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are o rare that straight head hair was chosen as one of the traits
to be used in sorting the progeny of the Yucatecan racial cross
into subgroups. Possession of the character was required only in.
the eases of Groups A and B, When Groups C, D, and E were de-
fined mo stipulstion was made in regard to forin of the hair.,

TABLE 85, HAIR FORM

Macss
_ = —
Biraight Low wave Dep waves Curly Frizaly Mo
Total Yuontecans ,..... ., 0356 e as L] 1 870
TREe  1DO% 387 43% 01
Gronp A ...oiiooioa.. B 0 0 0 0 221
1000 0.0 LILiL-4 0.0% 0%
GroupB .. ... .. 172 18 T 4 1] 190
BoA o 5% 0= N0
Group C......ccccoo. .. 208 119 10 = | 381
562% 83.0% £.4% 6.1% 0.3%
GoapD .o onna s - 10 18 o & i 52
245 S05%m 118w 1549 0.0%
Grp B e i e 21 17 kS i 0 468
8.5 368% 8.7% BT 0.0
Feumares
Tolal Yoratecany .. ..... 3138 160 13 1 4 B0
T3.8% 23.0% 10 0.6% 08w
Group'A J..... . 54 0 0 [1] U] 154
1000 55 Do 00 0.0 0.0
Groop B ve.... 208 {1 s ] i 231
0.1 % B2 13% 0,05, 045
GroupC ... ........... 12 70 [ 2 2 201
G5T% HS% 307 0% 1.0
Gromp ) .. sesennasns o | 35 2 1 1 B2
370% LH6OW 332% 1.6% 1695
Grop Bt i 16 7 ¢ 1 ] L
MHEg 8% [ %.1.4 LA 0.0z
.7 R | in 1 [ 0 50

G3.4% 833% 39% e 0o

Examination of the tables for hair form demonstrates that there
is » high degree of association between other White traits and that
of wavy hair. Curly hair, even in the Whiter groups, is rare, and
espeeially o in the females. The incidence of the latter variation
in the male Total Yueatecans is greater, however, than in the Hali-
Blood Sioux, as is the percentage for curly hair. The female Mexi-
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cans resident in Yucatan show a percentage distribution in hair
form which compares well with that found for the Group C women.
Coneerning mixture of Chinese with Hawsiians, Dunn states:
“The genetic relationship between the straight Mongolaid type of
hair and the wavy European type has not been established, al-

TABLE g4, HAIR TEXTURE

Marrs

—— —

Conrsa Medjum Fina Ko,

Total Yoeatecans ..... -::. 501 T 0 870
Ll% 80% D0

Groop A, ., ...o.o0oo.ooo. 221 0 0 271
{1 R X D05

Group B, oo vonenn, 105 i 0 109
a0 20T 0.05%

Group €. .. eueeen BE0 41 0 261
BE.A % 1A% 0.0%

Group D ......... s 3] S| 0 &2
5065 1047 0.0

Groop B, . e e 16 30 0 i1
SLAT 6329 Li (L 8

Fruatie

Total Yucateeans ... ....... 572 120 2 o4
B82S 1T2% 0.3%

Group A, cee 154 1] 0 154
1000 9% 0.0% 0.0%

Group i .. 1] & i 21
978 1% 005

Group e & & et VLS a0 o 201
8215 17.0% 0.0%

Groupld .. . .. ..., 19 42 1 (i
0.7 % 677G 1.0

Group E. .. -] 1] 1 46
ITAG B4 LB

Moxicana ... ... ! = I 13 o %0
S0.7% 43.8% 007

though the evidence of Bean and of other observers makes it ap-
pear probable that the Mongoloid type behaves as a dominant
trait In inheritance. Our evidence partislly corroborates this
assumption in that the majority of the hybrids (60 per cent) had
struight hair of the Mongoloid type."

A similar phenomenon seems to characterize the mixed Yuea-
tecans, not only in hair form but also in hair texture. The propor-
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tions of the mixing groups in the various cases of mixture cited are
probably in no two cases the same, but the general trend is similar
in each group of progeny. It appears to the author that what is
needed in the study of inheritanes of hair form and texture is not
a greater accumulation of subjective data but objective studies
based on actual messurements.

The male Maya's comparative lack of facial hair was another of
the sorting eriteris used. 'The less heavily bearded Indians and the
more heavily bearded Whiter offspring of the eross were concen-

TABLE 85, BEARD (AND MOUSTACHE)

Mares
o i + ++. F++  No.
Total Yurabersns . . ....... &8 535 1858 a5 w20
385 [ 2854 AT T.0
Group A . cee. 18 178 25 0 221
8.1% 0.3 1155 0ow
Gromp G .. ... ' . 2D 164 0 4 188
10.6% TR % 0,05 Rlw
Group C : aaa  Ht 157 100 88 159
LA LA 552 2B BT
T e AN = 1 1) 12 4
0.0% LE o755 S0.0%

Group B 1] 1 26 11 58
) i noe L X5 084 SR 0=

trated by the sorting method st either end of the gradation of racial
subgroups. The table is therefore a biased one and deserves no
further comment.

Pigmentation. Pigmentation has always been the most popular
of all the differential racial criterin, So obvious a group of char-
acters are comprised that any extended study of a race is incomplete
without mention of them. Yet in many cases too much stress has
been laid npon this group of traits. Such a situstion was avoided
in this study by use of these differential eriteria in combination
with otlier truly racial characteristics.

The most striking feature in the tables for hair color is the differ-
enee manifested in the two sexes. The so-called dominanee of
black over all other colors of hair is much more marked in the male
group #8 # whole than in the female. As one compores the sexes
subgroup by subgroup, one notes that the frequency of lighter hair
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TABLE g6. HAIR COLOR

AMares
Black Brows g { o g
Total Yueatesmns ;.. ... ... TH B2 [ ] 5
T B39 07%
Group A i siie-iadaizis: 21 0 0n 221
10005 0.0 0.0
Group B,.._ . . .. ... .. 1M 5 ] 108
e 2aw 0.0 %
GroupC............ .. 514 an 1 281
BT.0% 127% U5 14
T T Tl a [/ 59
TR 58 oo
Gromp B et e 1B 264 & 46
328 585 10.es
Marss ann Fouanes
Dare Light Torgs
Black Brown  Heown  Brown  Brown  Yellow Moo
Huwaiisns, Pure - glEs S8 O8% 00w 13w O00% 1M
1 Hawniian, § North
Buropean .... .. .. @774 200% 004 00% 824 00% 81
Fi Hawaiian, North
Buopan ... ..... #b% #20% 0% 00% 385% 00% 25
i Hawaiian, § Norik
Eufopenn ... ..... 83% 2785 4% 1074 005 S55% A7
Dunn, Tozzer, 1928
Marus
Sioox, Pure ., ... BiEm 4% 00 009 004 006 541
Sioux, Half-Blood .... S44% 14349 00% 00% 000 15% v
Sullivan, 1920
Fraaes
[hark Bromn  Bed- Yullaw-
Black Bromn  and Brown Brown Na,
Total Yucateeans ... ... 500 17 15 T 1 604
T21% U5 o 1.05% 015
Group A ., 154 i (| fh 1] 154
100% a0 005 00w 00E
Group I 00 0 - il (1] 21
mrS B bocg 005 DA%
Geroup C {17 =4 L] b | 201
32% d38% 0o £5% 05%
GroupD .. .. .. ... .. 27 o) [} 1} 0 2
857 4689 0.7 0% 0075
Growp B 3 sh L + [ '
05% 7I0% 188w 48w 00%
Mexicans 18 5] 0 1 0 30
goh%g 367 0.0% %% nos
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in the subgroups B to E is much greater in the women than in the
men. In the later discussion of variability it will be shown that in
many measurable characters the females vary less than do the
males of the same groups. There is not a great difference in hair
color of the parental types in this case of mixture, but it cannot be

TABLE 87. GHAYNESS

Mares
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gaid concerning this trait that the females are less variable than
the males. “Dominance” of black hair sppears to affect the men
more than the women.

In grayness of hair there is less sexusl difference. The differences
that occur are found at the Whiter extreme of the subgroup grada-
tion rather than in the more Indian groups. Graying of hair with
age hus always been conceded 1o be a characteristic of the lighter
races 88 opposed to the deeply pigmented varieties of mankind.
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TABLE gd. EYE COLOR
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On the other hand, the hair of blonds does not gray readily. It may
be that the higher percentage of grayness in the members of Group
D as compared to those of Group E may in part be due to the rela-
tive hlondness of the latter group.

In eye calor, unlike hair color, the females appear to be more
homogeneous than the males. While 89 per cent of the females of
the group as # whole are classifiable in the darker shades of black
and dark brown, only 81 per eent of the males are 8o characterized.
Also, seven per cent of the total males have green-brown or blue-
brown eyes, but only three per cent of the females possess these eye
eolors. The Group A females are more uniformly black-eved than
the Group A members of the other sex. The women of Group E
appear to be more strongly affected by the dominance of dark eye
colors over light than the men, who show fairly equal proportions
of the pure brown snd the mixed varieties.

No great amount of lightness of eye color was introduced into the
Yucatecan eross by the Spanish, but that which was brought in is
without doubt linked with certain of the White traits which the
‘author used for segregation of the Whiter subgroups. The Men-
delian recessive character of lighter eve colors has been commented
upon by many writers. Dunn remarks in connection with the oe-
eurrence of lighter colors of hair and eyes in Hawaiinn-White
erosses that “they are apparently behaving in this as in other
erosses as reccssives, although it iz evident that dominanes is not
complete in respect to them.'” The lighter eolors of certain Yuea-
teeans are alen best explained on the basis of their recessiveness.
Segregation of pure blue eyes is & very rare phenomenon in Yuea-
tan. The infrequeney of blue eyes is due to their seurcity in the
parent Spanish-White type, as well as to the disproportionate num-
ber of Indians to Whites in the racial eross. The table on relative
homogeneity of the iris is to be considered as an integral part of and
supplemental to the table for eye color. Raying of the iris was seen
in most of the cazes of mixed eye color as well as in some of the
light browna. Comparatively few of the irises were zoned and prae-
tically all of these were found in members of Group E. Had the
author desired =0 to refine his method as to consider separately the
light-brown irises which were homogeneous and those which were
rayed, roned, or speckled, the results might have been interesting,
This is suggested by the fact that the finer nuances of shade in eye
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pigmentation have been shown to possess definite differential link-
ages with certain other anthropometric traits. Reference to Table 2
demonstrates this point. That table compares the various grades
of ceriain observed traits according to their linkages with mensur-
able characters. 1t is demonstrated that while the men with lighter

TAHLE #p. IRIS

Marss

Homogenmoan Hared Lomet Na.

Total Yucatecans .......... B55 21§ L] ER
ThAS 2o 0.7

Gromp Al .. i e cueaaeas 100 24 I #2]
$8.7% 100s 0.4

Growp B ... 178 25 1 1990
R0.07, 12.0% 0,55
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T 10,47 Lo
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8LAT 197 [ F-1:4

Growp A, ... 148 6 0 164
Bo.1 5 9% 0%

GroupB.........cnnine... ET4 17 ] 231
9205 Tohex 0.0%:

oy B e ey £ ] 44 ] 201
7015 209 0.0

BeoapiD G aerisraeniivee s 0 11 0o il
2.0 18,04 0,05

T AR SR SR 10 BT £ L)
250, 00,05 iAn

blue-brown irises have significantly longer heads than those of the
group of males as a whole, individusls having green-brown eyea
(or any darker shade) differ insignificantly from the total group.
Table 90 refers to skin color as observed on the inner surfnce of
the arms of the subjects. In skin color, as in eye color, the females
vary less than the males. In the more Indian subgroups they are
mueh more uniformly dark, oo tint lighter than Von Luschan's
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No. 19 appearing in the female Group A. Against this, one finds
a considerable number of Group A men who are lighter than
No. 19. Even the Whiter femules have grester frequencies of the
darker shades of skin color than the males of similar groups.

Table 2 shows the men with skin color lighter thun Von Lus-
chan's No. 17 to be characterized by taller stature, longer heads,
less prominent cheek bones, and lower cephalic indices, The differ-
ences in stature and head length were only probably significant for
Von Luschan's No. 16, but undoubtedly so for the shades of No,
14 and lighter. For this reason the arbitrary division betwesn
lighter and darker skin colors was set between Noz 14 and 15.

That there is inheritance of skin color is demonstrated in the
table and is a fact generally accepted. It might be thought that
the greater exposure to the sun in the ease of hacienda employes
and of milpa farmers, many of whom are Indians, constitutes an
argument against the purely hereditary origin of the darker skins
of the more Indian part of the population. SBuch a factor is eertainly
operative. But it is also to be considered that more members of the
Indian subgroups may engage in these cceupations beeanse they
are constitutionally better fitted to withstand the direct pxposure
to the sun’s rays than members of the lighter subgroups. The au-
thor reealls meeting with an albino Indian, who; except for his pig-
mentation, differed little from the generality of purer Indians en-
countered. The albino stated that his condition prevented him
from doing any great amount of work in the sun. The parallel be-
tween this case and that of the Whiter Yueatecan is obwvious. Tt
al=o may be urged that the sverage woman of rural Yucatan spends
more of her time in places sheltered from the sun than does the
average man and should therefore show lighter skin color; but the
fact is (as the table shows) that the females average a little darker
in skin color than the males,

Certain observers have maintained that the presence of freckling
is an indication of raee mixture. This theory is substantiated by
dsta which are again found in Table 2. There it is noted that the
freckled members of the racial eross tend to have greater stature,
longer heads, and cephalic indices of smaller value. The peculiar
manifestation which the author has distinguished by the term
“masa freekling”” behaves in the same manner in its linkages as
does the ahsence of freckling. Itz identifieation with the more com-
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monly observed phenomenon is therefore questionable and its sig-
nificance must be considered as not yet determined.

Freckling is more commaon in Yucatecan wouen than in men,
and Mexiean women resident in Yucatan appear to have it more
frequently than any subgroup of the Yueatecan females. This

TABLE 951. FRECELES
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peculinr variety of pigmentation can only be seen on fairly light
gkins, It is therefore approprinte that the Groups E, whose mem-
bers were selected for lighter pigmentation, should show higher
frequencies of marked freckling than the other groups.

Eye-Folds. The more Indian groups of the Yueatecans were re-
quired to manifest any type of eye-fold execpt the external; it was
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stipulated for the Whiter that they should have given proportions
of certain traits, among which were listed either external folds or
no folds at all. It should be noted that in the ease of either set of
groups, the absence of a fold was permitted. The sorting method
hus of course biased the distribution of the trait in the various sub-

TABLE #2. EYE-FOLDS
Mares
u . Epemuibiz N -
id T FamT fk o TF TR TTT Ne
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groups. Even so, it is interesting that epicanthic folds are a little
more cormmon in females than in males in the group as s whole, as
well as in the various subgroups, while the converse is true for in-
cidence of external eye-folds. That the internal eye-fold was a
prevalent character in the ancient days of the Mayas is indicated
by its frequent oceurrence in representations of the face in the
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ancient art. The incidence of it has probably been matenially re-
duced by race mixture, but it is by no means in danger of disap-
pearing. If 8 homogeneous Yueateean type i ever formed, it s to
be expected that the epicanthic eye-fold will be one of its fairly
constant characteristics.

BLOOD GROUPING

Blood serum and corpuseles were collected for the purpose of
study of blood groups from people of four localities of Yuecstan.
These are: from the native workmen at the ruins of Chichen Itza;
from the inhabitants of Haclenda Sacapuc; from the inhabitants of
Hacienda Canicab; and from patients in the Hospital ('Horan, a
general hospital in the city of Merida. Samples were also taken
from the insane patients of the Hospital Ayala of Merida, and are
included in the series deseribed in Moss and Kennedy's artiele of
1929, but exciuded from the Total Yueatecans group of either sex
here diseussed. This exclusion was considered necessary for the
reason that inmates of the Hospital Ayals were not subjects for
any other of the data heretofore presented in this study. A con-
siderable number of children gave specimens. They salso are repre-
sented in Moss and Kennedy's study, but not here.

The sera and corpuscles were not typed on the spot, but pre-
served and forwarded for examinstion to Dr.W. L. Moss in Boston.
The method of preservation has been described in Moss and Ken-
nedy’s paper (1920) as follows: “Blood for serum was eollected in
sterile Wright's tubes, and after congulation the serum was taken
up in sterile eapillsry tubes and the ends sealed. Blood for cor-
puscles was taken in a preserving fuid recommended by Rous and
Turner. ‘This preserving fluld consists of a mixture of two parts of
isotonic sodium eitrate solution (3.8 per cent in water) and five
parts of isotonic dextrose solution (5.4 per cent in water). The two
isotonic solutions were sterilized separately, mixed in the above
proportions and introduced into U-shaped tubes, all with asceptic
precautions."

The total number of 738 specimens eollected had the biood-group
distribution indicated in Table 93. The percentage for Group IV
in the larger population which ineludes children, insane, and a few
non-Yucatecans is somewhat less (76.6) than that of either the
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TABLE 84, BLOOD GROLPS
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-
L Ty L e e
male or the female group of Total Yueatecans (82-83 per cent).
‘This may be attributed to the fact that a considersble number of
the inmates of the insané institution were Whites or near-Whites.
Even so, the percentage of Blood Group IV is higher than that
found in any European population. The larger proportion of the
remainder belong to Group I1, the characteristic European blood
group.
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Group IT is also the second in incidence in the Total Yucatecan
population of either sex. Group I occurs very infrequently and
not s single case appears in the table for femsles. Following the
work of Coca and Deibert (1923) and that of Snyder (1926), one is
led to look for a high pereentage of Group 1V in any North Ameri-
can Indian population, even in one that is not particularly pure,
The Mayas are perhaps best described nas Central Americans,
Even in their racially mixed state they are seen to possess a high
percentage of Blood Group IV,

These data on blood grouping of the Yucatecan population pre-
sent an opportunity to test the trustworthiness of the method of
racial subgroup sorting advocated in this study. Snyder, az well
as Heinbecker and Pauli (see Table 83), present evidence based
on genealogies and general observation that racially pure North
Ameriean Indians and Eskimos tend toward uniform possession of
Blood Group IV. They show n negative correlation to exist be-
tween amount of White blood in s mixed White-Indian or White-
Eskimo group and the percentage of Group IV, and a positive
correlation between amount of White blood and percentage of
Group IT. Group I11 also increases with mixture, but its proportion.
of the total is small. Exaetly the same phenomena are observed in
the Yueateean subgroups of both sexes. The frequencies sre tabu-
lnted separately for the sexes in order that the sorting for each sex
might stand on its own merits, Although the trend in either case
is that which Snyder and Heinbecker have demonstrated, the sub-
group D of the females shows less difference from Group C than s
noted in the case of the males.

Two points deserve special comment. The first is that through-
out the foreguing discussion of other traits of the sorted subgroups,
it has been emphasized that Groups D and E are not pure Whites,
but only the nearest approximation to Whites that eould be segre-
gated from the group of Yueatecans as a whole, Comparison of the
frequencies of Blood Groups 11 and TV in the subgroups D and E
with those found in the various American White snd European
populations shows that the percentages approach each other but
are not identical.

The seeond point is that Mexieans resident in Yucatan have been
demonstrated in this study to be as White as the Whitest Yuca-
tecan subgroups in certain characters. The blood group data are
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in harmany with this finding, as is shown in a comparison of the
frequeney of Blood Group IV in the male subgroup P and the
author’s Mexicans. According to the eriterion of blood grouping,
Kelly's Northern Mexicans have more White blood than either
Bnyder's or the author's Mexican groups:

It may be coneluded that the blood group findings agree well
with those reluting to other physical traits of the sorted subgroups
of the Yueatecans. These are among the most important of the
data presented in justification of the racial subgroup sorting method
advocated in this study.

S0CIAL PHENOMENA
DcoupaTion

As a routine part of the somatological examination, each indi-
vidunl was questioned as to his oceupation. The table on which
this discussion is based shows the numbers and percentages of the
racial subgroups engaged in certain kinds of work. The biological
factors determining these groups obviously have not conditioned
the oeccupationnl distribution. The fact that some of these indi-
viduals are earrying on one kind of work, and some another, im-
plies that eeriain psychologioal and social forees, elass distinetions,
and aptitudes have come into play. Among the hacienda and vil-
lage Yueatecans, there are no great distinetions in mode of life be-
tween one person and another. Yet no visitor in Yueatan can
doubt that those who ure in business, those who work in trades and
in skilled labor, or can afford to go into politics, have on the whaole
(and surely in times of economie stress) a richer and more abundant
diet for themselves and their families than do the farmers of the
milpas or small cornfields, and to somewhat less extent, the labor-
ers on the haciendas. This i3 not to say that whatever differences
have been found between the various subgroups are directly due
to such favoring or unfavoring environmental infiuences for growth
and nutrition. Rather should one say that in this case such influ-
ences are useful in fostering and perpetuating inborn differences,

Examination of the table indicates that Groups A, B, and C have
fifty per cent or more of their members as haciends lsborers, while
the proportion of such laborers in Groups D and E falls below that
ratio. Yucatan is s greal henequen-raising country, and all the
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‘haciendu Inborers mentioned work on such plantstions. As may
be seen from the proportion of the Total Yueatecans so engaged,
more than half of the total population here considered do such
work. It is easy to understand, in view of the social factors con-
cerned, why the Whiter groups nre not 20 well represented in the

TABLE 94, QCCUPATION
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hacienda populations. Group A is slightly less well represented
than Groups B and C. If that difference is significant, an explans-
tion would be that the members of Group A tend to preserve to
some extent their economic independence through independent
farming of their own foodstuffs.

Thus through direet examination of the proportion of subgroups
acting as independent farmers, it s noted that the highest ratio
belongs to Group A; also that the proportion declines alphabeti-
eally with a value for Group E of only 17.9 per cent ns compared
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with 46.2 per cent for Group A. Thirty-six per cent of the group
as & whole are farmers by ocenpation, o that there is o rather clean-
cut tendeney between the values for Groups A and B on the one
hand and those for Groups C, D, and E on the ather.

The category “temporarily acting as archaeological laborers”
refers to those employed as common laborers ut the ruins of Chichen
Tiza. Each individus! so classified is also counted under the head
of one of the other eategories. Most of the labor for the work at the
ruins i recruited from the near-by villages, and the great majority
of thess men sre ordinarily farmers. It is interesting (and after
knowing the men, expected) that Group A is the best represented
subgroup seen among the laborers at Chichen Itza. It is worth
noting that when corn-planting time comes, one man after another
absents himself fram the work at the ruins ar is represented by a
substitute while the necessary work of the season Is done on the
milpas.

In trades, in business, as foremen, and ns sehool teachers,
Groups D and E apparently lead the more Indian types. About
one=quarter of Groups I and E are in business or work at trudes;
only one-eighth of Groups A, B, and C ure =0 employed, while
Groups A and B alone show only six per cent. Municipal officers
were not found smong the Group A men but there seems to be a
greater tendency toward equal distribution of the village publio
offices than is seen in trades or eommierce,

BIRTHFLACE

A question on birthplace was also a part of the routine of the
physical examination. The tables show the percentage distribution
of subgroups for bhirthplace in Mdérida {the capital), in towns; in
villages, and on haciendas,

Over ninety per cent of Groups D and I were born in towns or
villages, as opposed to haciendas, and about eighty-five per cent
of the female Groups D and E are similarly characterized. The
Whiter types have four times the proportion born in Mérida than
i« noted for the more Indian groups, In the town and village hirths
there are aleo proportionstely more of Groups D and E than of the
others, but the disproportion is in neither case as great as is seen
for birthplace in Mérids. Considering only those born in towns or
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villages (excepting Mérida) the percentages for the male subgroups
alphubetically are: 80, 77, 60, 49, and 44. For peroentages of those
born on hneiendas the trend s quite the opposite; Tt iz well to
keep in mind that the births which are being discussed oceurred
in the great majority of enses from twenty to sixty years ngo and
that the conditions correlated with the findings made are past, not
preseni ones.

TABLE 25. BIRTHPLACE
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The percentage distribution with reference to birthplace for the
various female subgroups parallels in general that for the males
but the subgroup differences are less marked.

Comparison of the tables for oceupation and birthplace indicates
that the pereentage of Group A born on haciendas is but little more
than the percentage of Group A who now work as haciend:s labor-
ers. For all other subgroups, similar comparisons show that at
gome time during the growth of individuals now adults, there has
oeceurred a movement from the towns to the haciendas. The num-
ber of men living in the small towns (where they were examined)
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may be summed up roughly for each subgroup by adding the re-
spective percentages for farmers, business men, milrond employes,
and those working at trades. These summed pereentuges are al-
phabetieally for the subgroups: 48, 42, 40, 58, and 49, It is plain
that these men of Groups D and E, and to a less extent those of
Group C, were not born on haciendas, so that they must have been
born in towns of the size of that in which they were found living, or
in larger ones.

In summary it may be said that of the men and women of the
more Indian subgroups now living in villages and on haciendss, the
great majority were village- or haciende-born, while in the ease of
the Whiter groups, most of them were born in villages or larger
towns. It is to be expected that greater numbers of pure Whites
live or have lived in the comparatively larger centers of population
and that such loenlities tend to foster production of the racially
mixed part of the population exemplified in Groups D) and E.

Binmoriace Compasend witd REsiDENCE

Through comparison of the data for cccupation with those for
birthplace, evidenoe was brought forward to indicate that many of
the male members of the Whiter subgroups and also of Group C
have moved from their birthplaces in the towns to the haciendas.
An opportunity is now presented to look into this situation more
directly. Table 96 chows that of the male members of Group A
living on haciendas, eighty per cent of them were born there. For
the remaining subgroups, progressively smuller proportions were
born where they now live and progressively increasing percentages
had their birthplaces in the towns. Comparatively few individuals
of any group had their origing in the larger towns or in Mérida,
although eleven per eent of Group C and fifteen per cent of Group D
cluimed such birthplace, Why Group E of the hacienda dwellers
possesses members born for the most part in the smaller towns, and
horn not at all in the Iarger ones, is obsoure.

The percentages of small-town dwellers of Groups A and B who
were born on haciendas is somewhut greater than the percentagea
for the remaining subgroups, More than ane-quarter of the Indian
inhabitants of villages and small towns were hacienda-born, ss
compared with one-twelfth and less for Groups C, D, and E. Until
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only & few years ago, it is said, a large part of the Indian population
of the State of Yueatan lived as laborers on the henequen planta-
tions. Now, a8 a result of political and social changes, not all of the
haciendas which were once cultivated are in operation. It seems
certain that at some time in the growth to adulthood of the
Yueatecans under considerntion, those who are members of

TABLE 66, BIRTHPLACE COMPARED WITH RESIDENUE
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Groups D and E moved from the towns to the haciendas, and the
Group C Yucatecans imitated them to some extent. On the other
hand, individuals of Groups A and B evidently exeeuted a smaller
retrograde movement from the haeiendss to the smaller towns.
This may be understood when it is considered that certain of the
mare Indian Yueatecans, as well as other peoples, prefer the more
independent, hut (especially in times of drought and poor crops)
mare preearious life of the milpa farmer to that of the better-housed
and better-fed haciends worker.

Three-quarters of the membens of Groups (), D, and E living in
small towns were born there. For Group C town dwellers it is
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ghown that of the remaining one-quarter, s few more recruits came
from larger towns than from haciendas, while Groups D and E re-
ceived their other quarter of population from the larger centers,
and in the ease of Group E, in part from Mérida.

Considering these facts in cannection with the data for ocoupa-
tion, it is notable that most of the Group A and Group B populs-
tion of the small towns are engaged in milfpa farming and that cer-
tain individuals of these groups have left the haciendas to engage
in such work. But the individuals of Groups C, D), and E, if they
continue to live in town, or have come from larger centers, fail to
tiake up that kind of occupation us frequently as do the Indians,
and prefer trades and business. Otherwize they leave the town to
do hacienda Inbor.

MainpiaGE

In this study an attempt has been made to classify into racial
subgroups the racially mixed men and women of rural Yueatan.
These individuals are the progeny of mixed marriages which have
occurred in both the remote and also the recent past. It will be in-
teresting to investigate the marriages which have taken pluce he-
tween these racially mixed individuals who form the busis of this
study, with special reference to the relative numbers of such alli-
ances formed between individual members of the various sub-
ETOUpE.

There are five subgroups of each sex. Therefore a man of Group A
has five possible subgroup choices or chanoes in seleotion of a mate,
Sinee there are five male subgroups, there are twenty-five possible
marriage combinations with reference to mcial subgroups. (In the
following diseussion the particular marital combinations will be
designated by use of such symbols as AA, which signifies that a
man of Group A has married 2 woman of the same subgroup, or
AE, which means that a Group A man is the hushund of a Group E
woman. )

Table 97 (I) considers marriages which have oecurred in the com-
bined Jocalés of haciendas and villages of rural Yucatan. The giet
of the table is that fewer BD and BE alliances are found than are
expected by chanee, but more CD, DD, DE, and EE unions have
been made than the laws of chance predict. It is noteworthy that,
statistically speaking, Group A men marry as many (but no more)
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TABLE 97, MARRIAGE
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TABLE 07, (Continued)
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Group D and E women as expected; that although the CD mar-
ringes exceed the anticipated probability, the CE rate is not in ex-
eess; that while more Group E men take Group E women as mates
than the laws of chance foretell, they espouse only the expected
rate of the women of Group D and the other subgroups. All other
marriages than those so far discussed oceur no more nor less fre-
quently than the expected rate shows,

In discussing occupation, residenee, and birthplace, certain dif-
ferentinl preferenices were indieated for the Whitor and the mors
Indian types of the general rural populstion. For this reason, the
material of Table 97 (I) was divided into the two tables 97 (II)
and 97 (IT1) — ong for residents of hneiendas, the other for resi-
dents of villages. Tt is realized that some of the marriages of the
haeiends men may have been contracted in towns and that mar-
riages of village men may have oceurred on haciendss. There is no
woy to avoid this situation; the tables must be considered as they
stand.

On haciendas, AD, BE, and DA unions fall short of the predie-
tion. On the other band, BC, CD, DI, and DE marriages exceed
the chanee rates. In the villages, only the TR allisnces are fower
than expected, and EE marriages in excess.

Tt is interesting that in each of the three tables Group A and B
men are not found to procure more mates of any subgroup, not even
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of their own, than the laws of chance allow, with the one exception
of the BC marriages of the haciendas. Group C males of the haci-
endas marry an excess of Group D females, and the DD and DE
unions of the haciendns surpass chance predictions, In the villages,
only the Group E men exercise u preference in mating, and then
for wives of the same subgroup.

Tt would appear that on haciendas there exists a tendency toward
preferential mating which shows iteelf in & desire on the part of the
men to secure brides with as many White traits as themselves or
maore, In the latter case of such unions as BC, UD, and DE vari-
eties, the children of such Whiter women will, on the average, tend
to possess more Indian traits than their mothers. Thug, in the case
of each variety of marriage, the racial status guo is not markedly
disturbed.

The difference between the actual and the expected frequencies
for AD and BE marriages is to be explained by the fact that the
D and E women are taken in excess by the C and D men, leaving
fewer for the males of the more Indian subgroups. It seems prob-
able that life on the haciendas is somewhat patriarchal in nature,
that there is some degree of respect shown for White blood, and
that elass distinetions tend to be fostered.

In the villages the situation is not at all the same. With the ex-
ception of the preference of Group E males for Group E females,
the marrisges occur between members of the various racial sub-
groups st the same rates of frequency that chance predicts. There
is no more desire on the part of the men to choose Whiter than
to choose more Indian wives. They marry at mndom. An indi-
vidual's Whiteness (used in the raeial sense), so far as marriage is
concerned, is not held at so high a premium in the villages as on
the haciendss: If such a tendency is not transient or lemporary
(and it probably is not), the villages are generally more efficient
“meliing pots” than sre haciendas, It will be recalled that the
great majority of the haciends dwellers of Groups D and E were
town-born and that more than half of all the Yueateesns of
Groups C, D, and E named smaller or larger towns as their places
of birth. If social elass distinctions between Whiter and more
Indian Yucstecans are less marked in towns than on haciendas,
the towns should give origin to mare mixed Yuecstecans than do

the haciendas.
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Clussification of Yueatecans by subgroups was made upon the
basis of several characters, not by use of ane. Although an indi-
vidual of Group I possesses more White and fewer Indian tralts
than one of Group B, it does not necessarily follow that the former
has lighter-colored skin than the latter. Sinee skin ecolor is one of
the more obvious of human physical trits, it will be interesting to
check the conclusions just drawn from dats on marrisge as related
to racial subgroups by examining tables relating marriage to skin
color.

Table 08 (T) gives such data for Yucateeans of both haciendas
and villages. Rather definite preferences are seen to be in effect.
The darker men marry more dark and fewer light women, the
medium, fewer dark and more women of medium eolor, and the
light, fewer dark and more light women than expected, But these
findings refer to both villages and hueiendas, and differences be-
tween these two places of residence in respect to marrisge have just
been pointed out.

On the hagiendas, excesses over the chance rates occur in the
dark-dark, the medium-medium, and the light-light unions. Alli-
‘amees between light men and dark women are evidently discouraged
ar not desired. This appears to substuntiate the general thesis de-
veloped above— that on the haciendas socinl class distinctions
based on racial differences tend to be fostered. In the villages, on
the other hand, the only positive preference in mating demonstrated
in Table 08 (I11) is that of light-skinned men for light-skinned
women, This bias in ehaice of a mate is evidently accomplished by
the light men refraining from marrisges with medium-colored
women smd taking more than their ehance share of light anes; this
in turn deprives the medium-colared men of their chance share of
light-colored wives. The relations of marriage to skin color or of
marriage to subgroup status of the participants are seen to be sub-
stantinlly the same. In either case, on haciendas and in villages,
the light-skinned men or the men with more White traits show
definite preference for similar women, The chief difference be-
tween marriage according to subgroup and marrisge according to
skin color is that while darker males of the haclendas prefer darker
females, men with the most Indian troits do not marry their ex-
pected frequency of females so churacterized. But both approaches
to the question of who marries whom in racially mixed Yueatan
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TABLE 05, MARRIAGE AS HELATED TO SKIN COLOH
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point out that the haciendss tend to preserve the existing racial
types or at most foster desires to marry slightly lighter or Whiter
women, The villages, in contrast, permit many marriages between
individuals of differing types and differing skin colors,

Herskovits (1928) has studied this same phenomenon of prefer-
ential mating among American Negroes, He siates {pp. 62-66):
“That there is sslective mating, T have not the slightest doubt. . ..
=it not true that the great majority of men want 1o marTy Wwomen
who will bring them prestige? . . . And why should it be any differ-
ent with Negroes? Why should not skin color offer the invidious
clement necessary to confer distinetion on an individual? T believe
that this is exactly the state of affairs. . . . In the process of social
selection of light women by dark men, we see the mechanism for the
consolidation of the type which has been formed by the American
Negro. What happens to the light men? They probably ‘pass’
over into the White group. . . . And what happens to the dark
women? T must confess that T do not know. It may be that they
become the wives in second marringes. . . . Then there is another
consideration, that this varisbility of eolor is not fixed and that
the term ‘lighter woman' is also varisble. A woman who is
lighter than a very dark man may hersell be dark indeed, while it
is mot easy for a very light man to find a wife lighter than himself.
But, on the whole, this selective process is going on actively, and if
it continues it will tend to stabilize the Negro type more and more
firmly. Of course, it will make this type somewhat more Negroid
than it is at present, since the offspring of the women will be darker
than they, and the females (we may disregard the males in this
consideration) will again be selected by men darker than them-
selves. But the type cannot revert to the African, because of
White and American Indian blood that it contains.”

The existence of strong prejudice in the United States againat
Negro-White marriage is well known. The relative lack of such
objection to Indisn-White unions in the United Ststes has been
remarked by Castle (1926). Herskovits believes that the fact that
lighter American Negro women are made to bear darker children
than themaelves tends to stabilize the American Negro type. His
low variability values for the American Negro appear Lo point
toward relative stabilization. So far as marriage is concerned, it
seems that the two eases of the American Negro and of the Yues-
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teean are not strietly parallel. Tt is probable that the factor con-
ditioning marriage between Negro slaves on the Southern planta-
tions of the United States were in some ways analogous to the
affective factors on the haciendas of Yueatan., Class distinetions
were fostered in either case. In a rough way, ont may compare
marriages among the village Yucatecans with those of the Ameri-
can Negroes of today. But in such comparisons, one musf proceed
with eare. The ecolor-bar which has always existed in the United
States ngainst the Negro has never been so effective against inter-
marriage with Indians; neither has it been a strong deterrent in
AMexico. This situation permits in the towns of Yueatun the oecur-
rence of many marringes between racially quite different individunls
as well as racially similar ones. Widely varying types of progeny
result and the family variability is surely high. The preceding dis-
cussion of plysical measurements shows that statistically signifi-
cant segregations have oceurred for the generations now adults,
and will probably continue to occur until the reservoirs of rather
pure Maya Indians and pure or rather pure Whites are exhausted
or cease to contribute to the mixture of the races; for no effective
color-bar interferes with such procedure. The lack of such reser-
voirs in the case of the American Negro may help to explain his
tendency toward formation of a stabilized type. In his melting
pot, the Ameriean Negro is “stewing in his own juice."

It may be concluded that if conditions remuin for some time 18
they now are, the haciendas will remain the habitat of the purest
Maya Indians of rural Yueatan, that more of the progeny of race
mixture will be found in the villages and towns, and that formation
of & homogeneous Yucatecan type may have begun but as yet has
not progressed far,

Try Fauiny: Its Size asp CoNsTITUTION

To the author's wife fell the chief responsibility of condueting a-
questionnaire concerning the families of the villages and haciendas
of Yucatan. Considering the delicucy of some of the questions
asked, it was felt that an American woman was better fitted than
an American man for such work. The plan of work eonsisted in
house-to-house visits of the investigator, who was alwaye accon-
panied by s Yueatecan of high standing in the community under
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observation. The assistant, prompted by the investigator, put the
questions either in Spanish or in the Mayan tongue as the occasion
demanded. Knowledge of Maya is necessary for such work be-
eause it is the only language understood by a consideruble number
of rural Yucstecans, especially women, Mothers of the fumilles
were in ull cases the persons queried. In each village and hacienda,
thet native assistant was chosen not only for his knowledge of lan-
gunges, but also beeause of his purticular knowledge of the com-
munity. The assistant was able 1o verify many of the recorded
answors from his own familiarity with the family in question.

The striet aeenracy of data colleeted by means of questionnnires
is never certain. Yet the method is often the only available tool of
the investigator. The greatest pains were taken in collecting the
materinl about to be presented. Obviously questionable eases were
thrown out of the series. Of u total of 329 families surveyed, ma-
terial from 305 of them are presented in Table 9 for examination
and diseussion.

In the preparation of the raw daia for Table 99 it was considered
that the families should first be distributed into like groups on the
basis of two criteria; i. e. (1) aceording to number of ehildren born
{ineluding stillborn), and (2) according to the number of years of
the marriage duration. The detailed findings are shown in Part I
of the table. These minutim are given here not with the idea of
using them as a busis for discussion as much as for the purpose of
presenting data which will be available to other workers in the
same general field.

Part IT of Table 80 eonsiders first the Andings for the families
sorted aocording to years married, regardless of mumber of ehil-
dren. The number of cases ineach group is fairly well distributed,
except for a preponderance of unions which had endured twenty or
mare vears: the latter circumstance is due in great part to answers
of older widows, The percentage and sex-ratio portion of Part IT
epitomizes the raw figures and averages per fnmily first shown. The
average number of children born per family (including stillborn)
drops from about eight in the oldest marringes to one in the young-
eat. The avernge numbers of living children born in these two ex-
treme groups are respectively approximately seven and one. In
proportion to the average number of living ehildren born, the alli-
ances of fifteen or more years' duration kept alive until the time of
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the questionnaire about sixty per eent of them; the ten to fourteen
group, about sixty-five per cent, and sll younger marriages, over
seventy-five per eent. It is of course unfair to compare these fam-
ilies in Lhis fashion, for the offspring of the older fumilies, having
lived more years, have exposed themselves to more of the various
vicissitiudes of life, The *dead after birth"" column of the table is
of course the complement of the “living”" eoluman.

A great many maore births are designated as stillborn in the older
marriages thun in the younger, It is possible that stillborn births
inslude a cortain number of misearringes and abortions. Consider-
ing the general reticence regarding the whole subject of expulsion
of both the younger and the more mature products of conception,
it is remarkable that any questionnaire should reveal in any section
of & population that for every six living births, one stillbirth oceurs.
Thirteen per cent of all hirths in marrisges of twenty or more
years' duration are stillbirthe. Woodbury { 1925) bases the follow-
ing remarks upon data from eight cities of the United States:
“When the stillbirths in 1he age group (of mothers) *'40 and over™
were analyzed, it was found that the rate for ages 40 to 44 was
only 5.1 per cent and that for ages 45 and older (based on very few
cases) was more than three times as high (15.4 per cent). The low-
est proportion of stillbirths was found in the group of births to
mothers who were 20 to 24 years of age.” Since there is a high cor-
relation between age of the mather and long duration of marrisge,
the proportion of thirteen per cent above mentioned does nol seein
us exorbitantly high as at first sight.

The drop in the stillbirth rate in the younger marriages may
possibly be attributed to better prenatal care of the prospective
mother in the earlier years of her marringe, to her better health at
that time as compared to that of later years, and to the probability
that her hare of the family food is greater when there are fewer
mouths to Teed.

At this time it is appropriate to look into the subject of age of
mothers 4t birth of first child. Table 100 is based upon answers
returned in the questionnaire and refers to age at birth of first child
rogardless of whether it was living or dead. It ia impossible to pro-
vide information regarding age at birth of first living child. From
{he data presented, two important conclusions result. They are;
(1) Women with a greater number of White characteristies tend to
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begin their childbearing at a little later age than those possessing
more Indian traits. (2) For 269 Yuecateenn women of the villages
and haciendas, the sverage age for birth of the first child is about
gixteen vears, It has often been stated that the girls of warm
climstes begin menstruation st an earlier age than those of cooler
climates, Physicians of Yueatan, in answer to a question upon this
point, ngreed that the age of beginning of the function averaged in
their experience from eleven to twelve years, They alio stated that
there appeared to be no differcnce in age of onsel between the
racially purer and the more mixed girls of the population. An
average of twelve years for inception of the menmstrual eyele was

TABLE 100, AGE OF MOTHER AT BIRTH OF FIRST CHILD

X-14 1%1d 17-18 18X

Ko,
Group A .. ..., o l=2GaE -0 =005 1-t6% 38
GroupE . .....00 10-159% AT=08.9 % W25 238 Lo
GroupC,,.......,, B2-2TRE 0% 152280 —an0 70
Groups Dand E... 2 80% 15-31.T%% B-2T 0 f oy 1 8-1-4 =0
Total Yuentecnns . #2115 10580257  48-290% 18- 577% 200

Avernge age ot birth of first child for 260 Yuenteean women = 150 years.

given by the superintendent of a girls' sehool; which school had
among its students various degrees of White-Indian racial mixture.
The time of sexual maturity among Yueateean women is without
doubt early. The strict accurney of the mean of sixteen years for
age st birth of first child is not certuin, but it is safe to assume that
many first children are born before the mother reaches the age of
twenty years.

If younger marringes mean at the same time younger mothers,
the lower stillbirth rate in Yueateean marriages of short duration is
at variance with the findings for cities of the United States of both
Woodbury (1925) and Rochesier (1923). The former (quoted
above) found that “the stillbirth rates varied with the age of the
mother, being relatively high for the babies both of mothers under
20 and of those 40 years of age and over. For the infants of mothers
who were under 18 the rate was 5.2 per cent; only slightly less than
that (5.0 per cent) for those of mothers who were 40 and over.”
Rochester, after a study of conditions in Baltimore for the year
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1015, found that ** premature birthswere most prevalent among the
youngest mothers. . . . Stillbirths, on the other liand, were most
prevalent among the oldest mothers, slthough the stillbirth rate
among mothers under 20 was also sbove the average, This (latter)
variation was true for native and foreign-born white mothers; it
did not appear among the colored mothers, but the colored groups
were too small to afford basis for any deductions.”

W hy should the stillbirth rate for young colored mothers and for
Yucatecan marriages of short duration (which probably means
young mothers) be relatively lower than among young White
mothers of Baltimore? Woodbury writes that eolored mothers of
all ages show the extremely high rate of eight per cent in the years
1011 to 1616, which is probably due to the great prevalence of
syphilis samong them. It is understandable how syphilis might be
moare eomman in older than in very voung colored women, but that
does not yet explain why a relatively higher rate should prevail
among very young White women than in the same age group of
American Negroes and Yueatecans. The following hypotheses are
put forward in partial explanation: (1) There is apt to be more
{rankness in answering questions relating to stillbirth among older
than smong vounger Yueatecan women; (2) the heads of White
children are relatively large and therefore liable to greater birth
trauma: (3) the pelves of the harder-working young Negroes and
Yueatecans may be relatively larger and conducive to easier labor
than those of the younger White women.

A comparison of the sex ratios in the various groups of marringes
segregated according to duration, shows that the 20+ group has
the lowest stillbirth ratio. (The 1 to 4 group is not considered be-
esuse of the small number of children involved.) It is generally
stated that the larger heads of boys cause grester birth trauma
than is seen in the ease of girl babies. It iz consistent then to ex-
peet that the larger birth canals of women who have borne severil
children should differentiate less between the sexes than those of
younger women. Conversely, it is fitting that the sex ratio of the
living born should be greater in older Yucatecan marriages than in
younger; but the ratio for the 1 to 4 group does not agree with this
tendency, being highest of all. However, the small number of chil-
dren of this group probably does not warrant computation of the
proportion in this case. Further detailed discussion would not
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geem to be justified, considering thal Schultz (1921) has pointed
out that sex ratio varies greatly with age of the fetus, n factor which
is not controlled in the data here presented.

The material is now to be considered from the viewpoint of num-
ber of children born, regardless of number of years of duration of
the marringe. In the families in which ten or more chiliren were
barn, the stillbirth rate renches the extraordinary value of twenty-
two per eent of all children born.  As previously shown, however,
the rate for mothers over the age of forty-five years in ceriain
gities of the United States is about fifteen per cent, in comparisan
to thirteen per cent in Yucatecan women who were married over
twenty years. By no means all of the mothers married twenty
years bare ten children in that time, and it is logieal to assume that
those who did had poorer health nnd cared less well for them-
selves and their prospective children than those who had fewer
pregnancies. The rate drops sharply to nine stillbirths in the group
which bore five to nine children, while that which had one to four
ghows & rate of five,

But the most interesting feature of the stillbirth statisties con-
cernis the sex mtio, The sex ratio of the *“1 to 4 children born™
group is highest of all at 250; that of the 5 to 9" group Is 159,
while the * 10+ " group has a value of only 124. Stated in another
way, the male and femnale ratios of stillborn to total born in the
same three groups are: 6.1 and 8.5, 10.0 and 7.6, and 21.7 and 22.2.
That stillborn children are more apt to be males than females is
well known. These figures just given are explainable in the follow-
ing fashion, Male babies with large heads, passing through the
birth canals of mothers who have borne few or no children, are
more liable to injury than female babies with smaller heads. As
the birth eanals become better adapted to their function, there is
less danger to the larger-headed boys, until, after ten or more: chil-
dren are born, the chanees of Injury beecme equal in the two sexes.
Meanwhile, for ressons before mentioned, the factors for good
nutrition and care of the intrauterine child become less and less
effective, and the rate for both sexes rises. '

The explanation for the greater stillbirth rate of males go far
brought forward in this discussion has been based on injury cecur-
ring in the process of labor, Schultz (1918) quotes Dutton as ex-
pressing the opinion that at the time of birth the bones of the male
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skull are as s rule more firmly ossified than those of the female; and
also that with the advance of civilization, the pelvie development
in women is not proportionate to the cephalie development which
is taking place In infants. Ladame is quoted as saying that those
children dying during Isbor amounted to 36.4 per cent of all the
stillborn in Switzerland in 1000. Schultz cites the following hy-
potheses explanatory of the greater mortality of males due to other
causes than that of labor itself:

(1) Carvallo and Auerbach believe the male fetus to be less
resistant.

(2) Rauber expluins that the larger fetuses of males make
greater demands upon the mother than females.

(3) Lillie offers the suggestion that the greater mortality among
male fetuses is a result of disturbanee of the equilibrium that pro-
teets the male from the sex-hormones of the mother.

There is no way of knowing how many of the Yueatecan children
in question died before birth and how many during birth. Unfor-
tunately no worth while dats on prematurity are available. That
deliveries are not always easy among the Yueatecan women, the
author can be certain, for he was ealled upon for pesistance in the
ease of o woman who was bearing her ninth child. Labor lasted
several hours and for four after his arrival, after which time a large
living baby was born. i

If the 305 families are considered without regard to number of
children born or the time of duration of the marriage, it iz found
that an average of five children are born to each family. The sex
ratio of children born {including stillborn) is 127. The sex ratio of
the living-born among the Yucatecans is 125. For European coun-
tries Schultz gives the avernge as 106 or 106. The ratio in Japan
for more than s million births iz about the same as that of Europe.
Excepting Japan, Schultz states, “Concerning countries outside
of Europe, there is little information.” The figure given above
{125) is based on 1280 children — too small a number to give very
definite conclusions. Discussion of the sex ratio of the living-born
will again be taken up when the statistics for the State of Yucatan

The stillbirth percentage of total births for the 305 families is
11.7, and for every 100 living births, 13.2 stillbirths ocour. The
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Negroes of Florida in 1925 had almost as high a rate as that quoted
for Yueatecans, a percentage of 12.1. The comparable figure in the
United States registration area for 1918 was 3.6, Of this large pro-
portion of stillbirths in the Yuesteean families, many were boys,
for the sex ratio is 145. Schultz’ table, from Morgan, shows Euro-
pean ratios which vary from 125 to 135. It would appear that
among the Yuestecan families of both villages and haciendas, the
stillbirth rate and the stillbirth sex ratio are both higher than com-
monly seen amang peoples of wholly European origin.

The sex ratio of the living children will next be discussed. It is
slightly higher than that for the living-born, and has a value of 129.
Conversely the ratio for children dend after birth is a little lower.
In the more detailed diseussion of the mortality rate for infants
and children of the whole state of Yucatan, an opportunity will
be afforded 1o compare the sex ratios just stated with ratios based
upon eonsidernbly larger numbers. At this time, however, one may
ecompare the ratios of children dead after birth in the five groups of
families elussified on the basis of duration of marriage. The chil-
dren of these groupe are necessarily of various ages, and the age
means of the groups of children rise, of course, with doration of the
marriage. The trend of the sex ratios from the families of the “1 to
4" group through the others up to the “20+" group is from 167
through 97 to 126, This geems to indicate that at some time after
the first years of life, and before sdulthood, the risk of life to boys
as compared with the risk to girls, becomes for & time relatively
lese than in the earlier and Intor years of growth. This suggestion
can be tested in the light of other statisties to be presented.

THE FAMILY: MODIFYING FACTORS OF ITS
SIZE AND CONSTITUTION

The population among whom the bulk of the family statistics
were collected live within or near to the town of Dazitas, near the
ruins of Chichen Ttza. Dzitas is the reporting center for vital sta-
tisties of & subdepartment of the same name, which isa part of the
lsrger department of the state of Yocatan called Espita. Since the
population of the subdepartment of Dzitas is not large, vital sta-
tistics based upon a single year are almost worthless, Therefore
there are presented in Table 101 a summary of the mortality
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statisties for that subdepartment for the twenty years from 1907
to 1026 inelusive, The choice of those years has the advantage of
being the period in which many of the children of the 305 families
were born and were growing to maturity or died.

The stillbirth mate per hundred live births is somewhat lesa than
is found in the averages from the questionnaire, but yel exceeds
the general average for the United States. It is in the mortality of
children during the first year of life that a strikingly high rate ap-

TABLE 101 DEATHS FROM ALL CAUSES DURING THE 20 YEARS
1007-1026 IN THE SUB-DEPARTMENT OF DZITAS, DEPART-
MENT OF ESPITA, STATE OF YUCATAN® (CENSUS S1B-
DEPARTMENT OF DZITAS, 1010, 2003;: 1921, 27043)

DEITASR
[ Number of Feecentugn ol Dheathig poer 100
Age | dusih fotal dest be Tiwe Ertlea 2
| v [mato| st | 7 Iwsr] 3 | ¢ |usrw
Billborn . . coeed o212 | 65| BA| 8| &1 &1 48
5. B &57 | 10D g | 201 | 224 | 188 | 17.1 | 178
| - P | B8 17.0 | 20,1 | 186 | 135 | 162 | 149
&-i0..... — g 134 7.0 5.1 6.0 5.5 1 48
11-20. Liilm 118 i} a3 BB b | b Tl 57
g1-X | L ) 1] 405 | 508 | 402 | 322 | 820 | 320
Tolsl Drites deaths |

for 20 years . .. 1504 | 98 1 .. | T4 | 805 | BOD

i Prom seenrds of Registon Ciril, Dabiss, Yoeatun, Mexisa,
* Total fve birthe fn subidepastosnt Daitas in 00 yous wees 1004,

pears. Twenty-three per cent of all desths in the tweniy-year
period occurred in the first year of life and only a slightly smaller
proportion in the second to fifth vears of life. From the ages of six
to twenty the mortality is comparatively less, which may be due in
part to the possession of high resistance against disease in the chil-
dren and adolescents who successfully passed through the trying
first five years, The sex ratios of children dead at the various ages
are most interesting. From the datu on the families sorted accord-
ing to duration of marriage, it was guessed that at some time in the
middle years of growth of Yucateesn children, the sex ratios for the
dead after birth were lower than formerly. Table 101 shows the
girls of the 2 to 5 and the 11 to 20 groups to have been in greater
danger of death than the boys.
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Further investigation of the deaths between the ages of eleven
and twenty shows that of the 113 deaths in twenty years 71 were
of girls and 42 of boys. Malaria accounted for & considerable num-
ber, in the propartion of fourteen males to twenty-four females;
the female disproportion was greater in the years past seventeen,
Five males died of diarrhoes in comparison o fifteen females; the
deaths were fairly equully distributed through the age groups. To
respiratory diseases, including terminal pneumonis of measles and
influenza, cighteen girls suceumbed, and only eight boys. Several
of these girls were over seventeen years of age. Six femuales died
in childbirth, two at the age of sixteen, two at eighteen and two
at twenty. These deaths formed s proportion of about eight per
cent of the toial 11 to 20 mortality of females. Other causes were
responsible for the deaths of fifteen boys and eight girls. There
seems to be no doubt that sdolescent girls have lower resistance
to prevalent diseases of Yucatan than boys of the same age.

In Table 102 published vital statistics for the state of Yueatan
and its departments are presented for compurison with those of
other countries, One of the first phenomena that atiracts attention
is that of birthrate for each thousand inhabitants, The birthrate
for Yueatan and its departments is seen to be sbout twice as high
as the corresponding figure for the United States Registration area
in 1017. The rate given is a little higher than those for British
Indis, Jamaica, and Japan. The figure for Chile approaches the
Yuecatecan rate most closely, The sex ratio for living births is not
much different from that for the United States in 1918, but the
proportion in the department of Espita, where many of the 305
families investigated live, iz higher than the average for the state.
The sex ratio for stillbirths in the state a= a1 whole (120) is lower
than the United States in 1918 (137), but for four of the depart-
ments is about the same or higher. The number of stillbirths for
every hundred live births in the state (4.2) is low in comparison to
the rate for the 305 families previously diseussed (11.7), but it is
interesting to observe that u rate of 7.8 is quoted for the Depart-
ment of Espita, where many of the 305 families live.

For the year 1917, the mortality at all ages for the Department
of Espita surpassed all others with a rate of 65 per thousand in-
habitunts; for the state as s whole In that yeir the rte wons 41, T
is true that un aecurate census of the state Is diffieult to obtain, vet
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the mtes for any of the departments are high even in comparison
with India, Chile, and Jamaiea., One circumstance which has a
besring on the discussion is that the years from 1910 to 1821 were
a time of revolution in Yuestan and in Mexico in general.

It has alresdy been shown that in the subdepartment of Daitas,
infant deaths play a large part in the generally high total mortality.
This fact is borne out by the high proportion (27.5 per cent) of
deaths in the first year of life as compared with deaths at all ages

TABLE 1035, STATE OF YUCATAN

Foer Nise Maostas or 10180 (Lisy Tuuer Moty Ourrtep BECATRE
or Bromxieo or Inruvesaa Eroesnc)

(OF 8449 deaths at a1l nges from all canses, 60.0 per cent were due to the Following

four grovpa of disesses)
= Preerntare of D deaths dus to;
P;u::h. The Foiee
- Malasl hadc o e | Dlisviive || o
o Yeanahiste, groage
influms
0-1. | 2] AT 14 7.7 15.0
12, 1.1 19 1.0 62 102
. [ L4 2.7 12 A ]
Total: 03, .. = &8 0.3 8.4 18.5 80.0
X . 7.8 0.9 4.9 [ 240
0-X ] 11.9 102 10.5 208 R

¢ La Higwns, 1918, Vol L Na .

in the same period. The comparative figure for the United States
regisiration area for 1917 is 16.0 per eent. Caleulating the propor-
tion of deathsin the first year for every 100 live births, the state of
Yucatan and the subdepartment of Dzitas possess rates of the
same magnitude us those of Indis and Jamaies, higher rtes than
either Japan or the United States, und lower ones than that of
Chile. That the first year is not the only dangerous time for the
children of Yuentan is demonstrated by the fact that mortality in-
the first five years of life constitutes from 43 to 57 per cent of all
deaths, while in the United States, less than one-quarter of the
total annual mortality oceurs in this period of childhood.

Table 103 indicates that, of all desths in a given period, both
those of children and adults, 61 per cent were stiributable to four
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groupa of diseases; i.e. malaria, respiratory disenses, whooping
cough (which should probably be included with the latter group),
and dinrrhoea. OF the 81 per cent, 36 per cent occurred in children
under the age of five years, and the remaining 23 per cent in chil-
dren over five and in adults. It is notable that diarrhoea takesa
greater toll among children under the age of five than does any
other disease, Furthermore, it has been shown in the Yuestecan

TABLE 104, DEATHS UNDER ONE YEAR OF AGE
PER 1000 LIVE BIRTHS

—

Yueatan, 1015 g arva Contineeial 1, 5
Cazse of denth R 1T 1née
M4P | M P | M4F| M F | M7
All cavses .. ....... peo.o.| 2OBD K
Mesales ,..... A=A LT 68| 62 0.4 05| 04 0.6
Whooping congh ... .....-| 36.0 | 313 sos| 18] Lp| 20| LA
Pueumonia, brovebo-poes-
monia, bronchitia, influenza .| 17.5 | 15.0 | 189 | 103 | 111 9.0 | 187
Diinrrhoes snd eateritis. ... .. .| 584 595 | 685 T8 3] 08 | 1.7
Tuberculosis (all formal ... - — - . o8| 06| 04 0o
Convulsionms ., .o ooenveeveroa| 187 | 160 | 143 ] 05 06| 0.4 0.8
Congenital malformations . .1 .. | .. 3 s6| d1| 51| 63
Congenital debility ... .....| 258 | 301 gld] 48| G4| 1| 04
Premature birth el Nl s .| e8| 185 150 ] 181
BIRIARI coonitersbusaneainy] 108 | 372 1B2] ... W (I
Other couses . .. e BEE et 1 T 5 A s s | 1B
o= - _§ & _ & I

e —————

i Last thres monibs asiitesd becnims of beginning of taflurnes epidene, Dais brean Lo Wipveas,
1048, Yol. [; Ne. L

publication La Higlene for 1915 ( Vol. I, p. 248) that 05 per cent
of the deaths st ull ages in 1917, due to gustro-intestinal diseases,
oceurred in the four months of July to October inclusive; that 51
per cent of deaths from a similar eause in persons over the nge of
five happened in this period; and that 73 per cent of similarly
cansed deaths in children under five took place in those months.
In Table 104, a comparison is made between eauses of infant
deathsin Yueatan and in the registration area of the United States
in 1027, It is immediately spparent that tubereulosis, congenital
malformations, and premsture births are not given as important
causes in the Yueatecan statisties. It may be that since cow’'s milk
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is almost unknown &= an infant food in Yucatan, the opportunity
for contrnetion of bovine tuberculosis in infancy is not present.
As to congenital malformations, the author saw very few during
his stay in the eountry, Many of the premature births are prob-
ably included among the stillbirths. The four groups of transmis-
sible disenses discussed above again appear ns important causes of
death. To the list are here added measles, sonvulsions, and con-
genital debility. It is easily understood why the latter is an im-
portant factor in infant mortality, for rigorous selection begins at
the moment in which & child i born. Those who are not born with
superior or at least normal physical equipment soon drop out of the
race,

It is evident from the foregoing disenssion of infant and child
mortality in Yueatan that if cotperntion on the part of the people
can be obtained by public health workers, the high death rate
among children under the age of five years will be materially re-
duced. It is at the same time highly probable that the strong and
hardy — if not necessarily robust — constitutions of adult Yues-
tecans may be attributed to the rigorous selection to which they
have been subjeeted from their earliest childbood.

VARIABILITY

Boas and Herskovits have emphasized in varlous writings a very
important point in conneetion with physical variability in human
groups. (See Boas, 1928 and Herskovits, 1926 and 1928.) It is that
low varinbility or homogeneity does not necessarily mean racial
purity. The author wishes to add to the statement the qualifiea-
tion that low variability does not necessarily mean racial purity in
the sense of purity of previously known roces or subraces, Low vari-
ability does signify that isolation and inbreeding have occurred,
and that old ruces are being perpetusated in relative purity or new
subrnces are being formed. Examples which seem to justify this
opinion are those of Fischer's Rehobother Bastaards of South
Africa and Carter's Tenoessee Mountaineers. In both cases low
variability is found; both are inbred populations. But the former
are the progeny of a racial eross between Duteh and Hottentots,
while the latter are all descendunts of one branch of the White race.

Herskovits believes that the American Negro, beeause of in-
breeding due to certain social restrictions against his marriage with
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Whites, is well into the process of formation of a new somatie type.
"Phis belief be bases on i study of the relative varisbility of that
group in ceriain measurements. As 4 test of the homogeneity of
eight groups of American Negroes, zorted according to geneslogical
information, Herskovits added the measures of varisbility for
thirty traits, Of the eight sums obtained, he found the smallest to
be not the “unmixed Negro" group, but the eluss who deseribed
themselves as having more Negro than White blood, with Indian
mixture in addition; also he discovered that ** though the unmixed
Negro elass I8 next in lowness in the sedle of the summated vari-
abilities, it is almost identical in this respect with another class
which represents large mixture.”

Table 105 quotes freely from Herskovits (1928) and shows the
gtandard deviations in various measurements of certain groups of
American Negroes, of Yueatecans considered as a group, and of
other populstions (all males), Examination of the table indicates
that the two groups — the mixed American Negro and the mixed
Yucatecan — are somewhat similar in magnitude of the variability
shown in certain messurements and indices. The general thesis
that isolation (either geographical or social) and inbreeding tend
to ereate populations of low varishility is borne out by the low
figures in cephalic index for Fischer's Bastaards, for the Tennessee
Mountaineers, and for East European Jews. It is therefore ap-
parent that before deciding as to whether the low variability of &
given group means the refinement of an old racial type or the ex-
istence of a new one; hitherto unknown, ene must investigate its
history, its customs, its physical environment, and especially its re-
lations with other peoples. Also, in evaluating variability of & meas-
wrement or index, one must take into aceount particular factors
which sffect certain body dimensions and indices and which have
10 effect on others. Breadth dimensions do not necessarily behave
like those of length, and one can be sure that differences in avail-
able food may affect an adaptive charscter such as weight and
make no change at all in eye color.

Too few characters are compared in Table 105 to justify & de-
cision on the relative variabilities of the mcially mixed American
Negroes and Yucatecans, but the table does show that certain
genealogically sorted and local subgroups of the Ameriean Negroes
have in sitting height, cephalic index, and nose breadth, lower
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TABLE 105, STANDARD DEVIATIONS IN VARIOUS

HUMAN GROUPS

(Based upon Tables from Herskorits' * The American Negro," 18¢5)

Muires
Siature Standard Devistion
Tatal Yucateeans ... ... s 54D em.
American Negroes, ﬂnwnplrlundlm: = a0
American Negroes, Herukovits . 04
Sitting Height
Total Yoeateeuns ... .. yee 344 o,
Amerionn Negroes, I}at'nnpcrrt lnd L.Wr RSl ¥
‘American Negroes, Herskovits iva BB
Of unmized Negro blood . - « A
O more Negro than ‘E'i'luitel:hod P =
[Hmmmlhtpuuﬂﬂ“ﬁlslﬁmd ......... 33
Of more White than Negro blood . . oy TN
Eajiji (West Afrden) . ooovoianiiiiiaiain, cee 304
Elol {West Afrion} . a7
Eagnro (| West Africa) . | |
Whites, Davenport und Lave . 951
Bi-iliae Diameter
b3 T S e e g e 144 em.
Ameriean Negroes, Dinvenport aned Love. .. ... . ..... 235
American Negroos, Herskovits, : 143
Cephalic Index
Total Yuoatecans 3,32 per cenl
Amerjcan Negroes, Herskovits ceeeae BAS
Americun Negroes (New York Cityl, Ilﬂﬂm*u:. 1.85
Ekoi {West Afrien) ol s 327
Esjiji (West Afrimn) | o 307
Vi (West Afriea) . .. ..., 200
White skufls, Todd ..., s TR
Ol Amerjeares, Hrdlitkn = . . e a3 R DR
Hlmﬂnhe!-lmmuimﬂndﬂ U, i -
Delawnre Indlans 8w b -
i o T e N Sy e 17T
ﬁmtm”tluunl —CITITTT T AT 2,30
E.;:Eumpunkn T e T = 209
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TABLE 105, (Qentivued)

Faoe Height Saneburd Deriation
Total Yooateoans ., . ... T irerrenssanes RESML
Amﬂmnhwmﬂmﬂmwb ! S ]
Eagoro (West Alrich) ... _ . i L ol T.52
Eliol (WEL-AHS) | isesaatiitismirannavansyons O
Vai (West Africa) . . NS e s AR N ceesa B33
ﬂ-ld.'..mtmmm.ﬂnlllﬂﬂ L e T
English Cromisale, Goring .. ....o.o ..o .00 T

Nose Breadih
Total Yuentecsns . ‘ RS S poses 00 M,
Americnn Negroes, Hgnim'h.-

Of unmiend Negro blood | DR S pe———_r
Of mnre Negro than White hloo'.‘l. e RALEa e 7
Of same amount Negro and White blood ........... 30
OF more White than Negroblood ... ......cooo.. 39

Enar Langth
Total Yuonteczns . - e e S el N
hmmhwﬂnmm e s e W=l
Bt EIV L AT wevvvyemsinssnarransnmrnnssives LK
Marquesan Talanders ..., . 0ooiaonrir i 52
O Ameteans, Hedlfm - occiiiaiiiiniaiananana 572
Boylish Criminals, GOF0E +.cveviovinmraaminiians B8

standard deviations than do the Yueatecans considered as a unit
group. In the eases of the American Negroes and the Yucatecans,
as among all populations; tendency toward formation of a type or
types is present. How successful these tendencies are depends upon
how mueh inbreeding, due to soeinl or geographical isolation, is
permitted. Among both the compared groups there are certain
loealities in which such type formations are going forward rapidly,
and others in which the sttempts are being constantly frustrated.
The designation of a group of individuals s a racial type, aceording
to the definition of race used in this paper, depends not at all upon
their common possession of adaptive characters, but rather upon
their holding in common eertain non-adaptive traits. That the
Yucateeans cannot yet be 2aid to constitute a racial type is apparent
from the fact that truly racial subgroups can with ease be selected
from the group us & whole. Certain Negroid characters mark al-
most every descendant of & White-Negro cross; blending certainly
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oeeurs, but the Negroid charaoter of certain traits generally per-
gists in some degree, This phenomenon is not =0 common in White-
Indian crosses; the Indian traits differ less from certain White ones
than do Negroid charneters. In comparison of White-Negro and
White-Indian crosses, attention should also be called to the fact
that while compuratively few new White-Negro crosses now oceur in
the United States, there are in Yueatan large reservoirs of both
fairly pure Indinns, and Whites and near-Whites, who may possibly
add to the mixed population already present. Herskovits has good
evidence that the Ameriean Negro is in the process of forming a
new mcial type. Eventually the Yuecatecans may obtain greater
homogeneity in non-adaptive traite than they now possess as a
group. But before diseussion of the variability of the Yucatecans
as a group can be coneluded, comparisons should be made with the
messures of variability of Spanish groups representative of those
with whom the Mayn Indians mixed and with those of other groups
who are also the progeny of White-Indian erosses,

An explanstion of the symbolism used is necessary before
Table 106 ¢an be properly read. The eoefficient of variation of a
measurement or index represents the porcentage relation existing
between the standard deviation of a series and its mean. Sinee it
is a proportion, and not an absolute number of millimeters or index
units as s the standard deviation, it i& eapable of being directly
compared with any other coeffieient of variation. The coefficient
of variation of a given measurement with its probable error is gen-
ernlly stated in the form: 8.00=.10. This expression means that
the chanees are even that the constant’s value lies somewhere be-
tween 2.00 and 3.10. It has been assumed in Table 106 that two
coeflicients may be of the same general magnitude when the value
of one of them lies within the range of plus or minus three times the
probable error of the other. For example, a coefficient of 3.20 lies
within the range of 3.00 =30 or from 2.70 to 3.30. In Table 106
coefficients of variation of various groups have been compared with
those of the Total Yueatecans or Yueatecans considered as a group.
Such n similar value for the coefficiont as just given is designated in
the tablo by the letter 8, meaning similar. If a given coefficient has
a value lower or legs than that of the minimum of the range, it is
shown in the table by a letter 1, signifying less variability than is
found in the Total Yueatecans. If, on the other hand, a given value
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TABLE 106. COMPARISON OF COEFFICIENTS OF VARIATION OF
CERTAIN GROUPS AND SUBGROUPS WITH THOSE OF THE
UNIT GROUP OF TOTAL YUCATECANS

Learmsp
L E‘ﬁﬁmu of varintion lower than those of Total Yucatecans varigbility i
:-C?#hci:nh of varation nmilar to these of Tolal Yueateeans; varishility b
similar.
o= Coolficients of variation greater than those of Total Yucateeans: variability is

greater.
Papr L Dimensions of Body Length
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TABLE 106, (Continued)

Panr 11, Erpressions of Beeadth and Bulk of the Body
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U. 5 Army
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Gromps ..oy iomms A B C D E s Meors Pow Hall\Blood 100
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TABLE 104. (Continted)

Pary YIII, Odher Indices

Spmnish  Andahisian
Bl i ik sl ai A 1] C ] E i i Sloory
Thoracie .. .. ... et s I & “ I L -
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is greater than the maximum of the range, the symbol o is used,
showing that the variability of the given group for the measurement
or index in question is greater than that of the Total Yucatecans.

Part I of Tuble 106 shows that the Andalusian Moors of Coon
have three out of four length dimensions of the body which are less
variable than those of the Total Yuestecans, These people are of
Spanish deseent and live in Moroeco, Because of the latier fact,
they probably intermarry and live together in the same restricted
physieal environment; which facts would secount for their low
varability in certain greater hody lengths. Mexican males as
well as females, resident in Yueatan, tend to vary more than the
Yueatecans. The pure Sioux appear to be more homogeneous in
certain length mensurements than the Indian-White mixture of
Southern Mexico, while the mixed Sioux tend (o be more varisble,
and never less,

In lengths of the head and face, the inbred Andalusian Moors
are again seen to be relatively homogencous;, while Barras' Spunish
sumple (probably not an inbred group) is on the other hand com-
paratively heterogeneous. The male Mexieans are loss and the
female Mexicans more variable than Yueatecans of the respective
gexes. The pure and mixed Siouan groups of the male sex are alike
in exhibiting in three-fourths of the eases coefficients similar to
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those possessed by male Yueateeans, while those of the two Siouan
female groups are less.

The Andalusian Moors, who previously have shown low vari-
ability, in dimensions of body breadth show high copfficients. In
biseromial diameter high values ure found in the male and female
pure Sioux and in the female hali-breeds.

Baras’ Spanigh are almost uniformly high in variability of
breadth of head and faee, and the variability of the Moors in this
respeet can only be described as extreme. The Mexicans, both
males and females, resemble the Spanish in their frequently high
coefficients of variation. Tt should be remarked, however, that the
coefficients for nose breadth of the Moors and of the female Mexi-
cans, and those for head breadth of the Spunish males, are defi-
nitely lower than the cnes found in the Maya-Spanish progeny.
The pure and mized Sioux males have variahilities in head breadth
and nose breadth of the same magnitude as the Yueatecans, o8 do
the pure Sioux women, while the half-breed females possess lower
coefficients.

Relative sitting height is the best ropresentative of the length-
length indices shown. Except in the case of the Andahisinn Moors,
the Yuesteeuns have lower variability than any of the other groups
of either sex. In relative span, three out of four Siousn coetficients
are not excessive.

A résumé of the foregoing discussion is that, in body lengths, the
Andalusian Moors, an inbred Spanish group, and the pure Bioux,
represeniative of unmixed Indinns, are less variable than the Yues-
tepans. In lengths of the head and face the Moors and the pure
Sious tend to exhibit less variability. The Mexicuns, who repre-
sent various mixtures of Spanish-White and Indian vary more than
their southern neighbors in this respeet, while the ulf-Blood Sioux
vary eonsiderably more in the body lengths, if less in the emaller
lengths of head and face. The Moors and the pure Sioux, who were
homogeneous in lengths, show much more variability in body
breadths. Breadihs of head and face are better stabilized among
the Yutatecans than are lengths of the same parts, but even =0,
Spanish head breadth, the Moors’ face breadth and nose breadth,
the pure Siouan females’ nose breadth, and the Tali-Blood Siouan
females' bead, face, and nose breadthe all represent 4 lower order
of variability.
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In view of the conelusions of the résumé, it is not surprising that
relative shoulder breadth should be more variable in four out of
five of these groups than in Yueateeans. In cephalie and facial in-
dices the Moors, having slightly variable component dimensions,
have also small indicial variabilities. The Sloux males fail to ex-
hibit the expected low cocfficients; but the females do, In general,
it may be said that length-breadth proportions, espeeially of the
head and face, have greater or smaller coefficients of wurintion in
the groups cited, not hecause of the direct action of eertain heredi-
tary or environmental factors, but beeause of the aetion of those
factors on the component dimensions themselves, If both length
and breadth of bead are stabilized as in the case of the Andalusisn
Moars, predietion of the variability of cephalic index may be made
with some certainty. Evidently, neither the pure Sioux nor the
Yucatecans have sufficiently stabilized head length or breadth or
both to be assured of low variability of the resulting index.

1f the Yuecatecans are not too stable in their length-breadth pro-
portions, they do not vacillate to any great extent in the breadth-
breadth indices. The coefficients are less among the Yucatecans in
all breadth-breadth indices except for one ease in the male groups.
The Mexican and Sioux Half-Blood women have between them
three lower coefficients than the Yueatecans while the Yueatecan
femiles possess three higher ones than the others,

One may assume from the diseussion that while the Yucateeans
as a group are not excessively variable in their physical character-
isties, they are less homogencous in dimensions of length than in
those of breadth. Consequently, measures of varistion in the
breadth-breadth indices are less variable than those ealeulated be-
tween breadths and lengths.

The Yueatecans as a single group have been compared with vari-
ous others. They were sorted, as shown in the earlier part of this
gtudy, into subgroupa which were to represent various grades of
mixture between Spanish Whites and Mays Indians. In compari-
son with the Yueatecan group as a whole, are these subgroups more
or less variable? A continued examination of ‘Table 106 will answer
this query.

In length dimensions of the body, Groups A and B of both sexes
are more homogeneous than the group as a whole. Groups D and E
of the males are less so, but the female Group D possesses 45 many
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low eoefficients as do the female Groups A and B. The smaller
length dimensions of the head and face are least variable in the
Group A males and in the Group B females. The female groups
D and E have more low coefficients than has Group A, while the
male Groups D and E have on the whole slightly higher variability
than the others.

Body breadihs vary most among the males in Groups B and C,
but ameng the females most in Groups D and E. The latter obser-
vation may not be entirely justified, for data are lacking for bi-iline
dinmeter in both groups and for chest breadth in Group E. Chest
girth and body weight vary more in Groups D and E of both sexes
than i any of the others,

Varisbility in breadths of the head and face appear to increase
with the Whiteness of the subgroups in the males, Among the
females, Groups C and D exhibit higher coefficients than do
Groups A and B but Group E possesses as many low values as do
the two Indian subgroups. In bizygomstic dinmeter, it may be re-
marked, Groups A and B of both sexes are les= variable than the
others. Inhead height, E varies most among the male and D among
female subgroups, while Group B of both sexes varies least of all.

The Whiter subgroups are slightly less homogeneous in length-
length indices than the others among the males, but the female
groups A and D vary less than the others of their sex. Length-breadth
indices are without doubt less varisble among the more Indian
groups of the male sex than among the Whiter. Tuking all length-
breadth indices into account, the more Indian subgroups of both
gexes are more homogeneous than the others. Tt should be noted,
however, that the coefficient for cephalic index of the male Group D
is lower than that of any other, and that the female Group D's
values for facial and upper facial indices, and Group E'sfor cephalic
and suriculor indices, are lower than those for the group as awhole.

The eoefficients of variation in breadth-breadth indices are most
interesting. Among the male subgroups, Groups D and E vary less
than any of the others, while among the females, Groups A and E
share honors far the grestest number of high coefficients. In
cephalo-facial and zygo-frontal indices, however, the two female
Indian groups are homogeneous, while in fronto-gonial and zygo-
gonisl indices, the female Groups D and E are less variable than
the others.
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In relative chest girth and index of build, as well a5 in weight, the
male Groups D and [ are most variable. The same is true for the
females, except that in index of build the women of Group E are as
homogencous ax are those of Groups A and B. In length-height
snd breadth-height indices of the head, the only notable feature is
that the Group E males vary more than other male subgroups.

In the foregoing discussion miuch has been said about Groups A,
B, D, and E, but little about Group C. When the Yueateean group
as g whole was sorted into subgroups, Groups A and B were first
selected, then Groups D and E. The residual subgroup — Group C
— remained.  Throughout Table 106 Group C is noted to possess
varinbility of the same order as, or higher than, the variability of the
unselected group of Total Yueateenns. If Group C represents those
individuals who tend toward neither the White nor the Indian
types, and who partake in some degree of the characteristics of
both, it seems reasonable to assume that the existence of this sub-
group signifies that a Yuecatecan type, different from its parental
races, is in the process of ereation. Unlike Herskovits’ American
Negroes, Group € has not yet been permitted to atiain any great
degree of homogeneity, because new crosses are continunlly being
made between fairly pure Indians and fairly White Yucateecans.
Especially iz this true in the villages, as opposed to the haciendas
of the country, as was shown in the discussion of marriage. Among
all peoples, certain environmental and hereditary factors are al-
ways at work which tend to place the stamp of uniformity upon all
members of the group. This is true in Yucatan as elsewhere. But
in that eountry, up to the present time, the centrifugnl almost
balanee the centripedal forees, and the naseent state of equilibrium
is upset again and sgain.

One of the very interesting features of this tendenoy toward for-
mation of a new Yucatecan type is the difference between the sexes.
OF the male Total Yucateenns, Group C forma about forty per cent;
of the female group as & whole, Group C constitutes only about
thirty per cent. The females, it appears, tend to be segregated into
the Whiter or more Indian types to a greater extent than do the
males, who blend more in their non-adaptive characteristics.

If one type can not be formed from a population, then two or
more types must be existent. The most Indian subgroups of the
Yueatecan population have been defined sz Groups A and B; the
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Whitest — Groups D and E. In males, low varisbility in body
Jengths is confined to Groups A and B, but in females, Groups A, B,
and D are so charscterized. In cephalie and facial lengths, & similar
phenomenon is observed, for the greatest homogeneity seen among
male subgroups is that of Group A, and Groups D and E are rels-
tively variable, while the female types B, D,and E share several low
coefficients. The body breadths of the men exhibit, like the females
of the two former cases, low variability at either end of the Indian-
White scale, and the females run true to form in cephalie and facial
breadths in the possession of low coefficients by Groups A and B,
as well as by Group E. In these smaller breadths, however, the
males are relatively homogeneous only in the subgroups A and B,
and quite variable in Groups D and E.

1f & table were made, based upon the statements of the preceding
paragraph, it would show that while both the Whiter and the more
Indinn subgroups of the females tend toward a lower grade of vari-
shility than the Yucatecan group es a whole, only the Indian miale
types accurately can be so deseribed. Tt should be noted, however,
that the heterogeneity of the Whiter males is more marked in
breadthis of the head and face than in the lengths, This difference
in relative variabilities between lengths and breadths of the male
Groups D and E as well as the generally higher variabilities of
these two subgroups results in the heterogeneity found in their
length-breadth indices. The Whiter females, being more homo-
geneous than the males in length and breadth of the face and
head, are also more homogeneous than the males in indices ealeu-
lated from these dimensions. But if the Whiter males are varisble
in certain other respects, it must be admitted that in breadth-
breadth indices they vary but little. In the case of the male Group
E it i a peculiar fact, but true, that although in absolute breadths
the members differ greatly one from the other, the proportions be-
tween those breadths in individuals are strikingly uniform. The
opposite condition prevails in Group B, but in Group A the vari-
ability is neither particularly high nor particularly low. [n the
females, the extreme groups which were only mildly variable in
ahsolute hreadths exhibit in the relations of breadths to breadths a
tendeney toward greater varistion than isseen in the Whiter males.

Out of the foregoing involved discussion of relative variability in
Yucatecan types emerges one point of considerable interest 1o
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students of race mixture, It is that the females of the Yucatecan
progeny, when sorted into subtypes, by means of non-adaptive
traits, appear to be less variable within those groups than are the
males of corresponding groups. The ane exception to this general-
ization lies in the proportional relation existing between breadths
of the head or face. In expressions of size, the males are as a rule
the more variable. Also, in the Yucatecan group as @ whole, rels-
tively fewer women than men are found who can not be dassified
as being more Indian than White or more White than [ndian.
These pronouncements bring to mind the famous controversy
onee carried on by Karl Pesrson and Havelock Ellis concerning
the relative variability of men and women. The data presented
here agree with Ellis's conelusion that males are the more variable
of the two sexes. The fact iz all the more interesting because it
relates to conditions in 4 mixture between two quite different races
of mankind.

One last comment deserves consideration. 1t is that selective
mating of like with like on the haciendss of Yueatan, plus the lower
variability of the female sex, tends to create a very homogeneous
st of mothers in each of the various types and so works toward
perpetuation of those types. The probability is that the haciendas
of Yuestan have slways performed that very function. But if se-
lective mating disappears on haciendas, or the purer Indians leave
the haciendas for the villages, the random matings which are prac-
ticed there will soon remove the greatest obstacle to formation of a
hamogeneous Yucatecan type and the Maya Indian of Yueatsn
will become as extinet as the Tasmanian.

CONCLUSION

The data presented in this study bave been considered mainly
from the viewpoint of the student of race. The term “race" is
sometimes loosely interpreted ns referring (o national, habitat,
linguistic, or religious groups of muankind, so that it has been neces-
sary to etate the definition of the term ns it is here used. The defi-
nition adopted is that of Hooton (1926). He gives the following
interpretation; **A race is a grest division of mankind, the mem-
bers of which, though individually varying, are characterized as a
group by a certain combination of morphological and metrical
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features, principally non-adaptive, which have been derived from
their common descent.”

Races, both primary and secondary, have arisen because of in-
breeding in Isolated human groups. The isolstion is sometimes
geographicul, sometimes social. Improved facilities for travel and
changed idens regarding social status have modified the tendencies
towsard isolation of certain human groups sgain and again through-
out history. The last few hundred years have seen more and more
examples of mixture between widely differing racial groupe.

Diraper (1924) spoke for many students of similar belief when he
wrote:

It may well be that the conception of race as we have so far held it is no
longer tenable on sccount of the almost universal admixture which modern
means of transportation have brought about. The ncressing facilities for
migratory movements during the list bundred yesrs have forever shattered
the biologit isolation of the sub-species of man.

If the social barriers against intermarriage of quite racially different
individuals were completely broken down, and if random mating
were the rule, the biological entities known as races or subraces
might well fear for their continued existence assuch. However, the
most common ocourrence is the participstion in a racial mixture of
only parts of the whole groups involved, so that through dispropor-
tion in numbers of one racial group over the other, or through
prejudice against intermixture, reservoirs of the pure races remain
outside the mixture. Such reservoirs work toward the continuance
of existence of the pure or nearly pure races, end against the for-
mation of & new secondary race. Inbreeding in isolation is neces-
gary for the formation of such & new composite subrace. Since the
reservoirs of pure stocks and frequent lack of random mating work
against the formation of a homogeneous new raeial type of com-
posite character, it follows that not one new type bitt several are
ereated. This is due to the fact that the racial characteristies of
one or the other mixing groups are not inherited on the “all or
none” prineiple but independently, with “linkage” existing be-
tween certain of them.

In the case of Yueatecan riee mixture, Spanish-White and Maya-
Indisn reservoirs of 4 fair degree of purity exist; random mating is
not & universal phenomenon. Cursory obeervation of the rural
Yueatecan population shows that the mixed progeny are not homo-
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geneous in racial type, but that they vary greatly in possession of
White and Indian non-adaptive traits. Using non-adaptive White
and Indian traits ns eriteria, advantage was taken of this state of
afinire by sorting the racially mixed progeny into groups which
approximate in greater and less degree to ench of the parent groups
of the mixture. Each individual of the cross is said to possess a
definite racial status. An individual is 8 member of a pure raeisl
group because he possesses certain non-adaptive traits derived
from common deseent of the group’s members. Why is not a prod-
duet of race mixture classifiable through use of a sorting mothod
such as that suggested nbove? If it can be proven that subgroups
of such progeny of race mixture differ significuntly (in the statisti-
¢al sense) from the group of mixed progeny as a whole in severnl
jmportant respects, the assumption that the subgroups are meinl
in eharacter will be justified, and the hopelessness of such a view as
Draper’s is unwarranted.

Table 107 epitomizes the statistieal significance or insignificance
of differences which exiat between the means of the male and fe-
male Total Yucateeans and the various male and female subgroups.
The reader should be reminded that signifieance of mean differ-
ences depends to great extent upon smallness of standard devia-
tiona af the subgroups, and henee upon their relative homogeneity.

In body lengths, both males and females show many mesns that
differ significantly from those of the group as a whole. It appears
that trunk lengths tend to differ significantly more frequently than
extromity lengths. The smaller lengihs of the head and face ex-
hibit the same trends seen in the greater lengths. Head length fol-
lows the lead of the body lengths closely, but the heights of the face
differ significantly from those of the Totsl Yucatecans less fre-
quently. Tt will be recalled that the subgroups differ greatly among
themselves in respect to prognathism. If the facial contour lines
are thus different from one another in the various subgroups, pro-
jective distances between face height or its parts are really not
comparable.

Body breadth and depth dismeters of the males, like body
lengths, differ significantly from the total groups in Groups A, C,
und 5. Expression of significance of differences is hindered here, 58
in the females, by small numbers in the Groups D and E. Body
weight averages differ significantly in the extreme groups A and E.
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TABLE 107, COMPARISON OF MEANS OF CERTAIN GROUPS
AND SUBGROUPS WITH THOSE OF THE UNIT GROUT
OF TOTAL YUCATECANS

——
—_—
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TABLE 107, [Comtinuei)
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TABLE 107. (Continud)
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TABLE 107, (Confinmed)
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The real difierences in body breadths and bulk among the femnle
subgroups are fewer than among the male. The two bony breadths
— bi-iline and bi-serominl — differ insignificantly in all subgroups,
but chest breadth and depth, both of which measure thickness of
bony-covered viscera, show significant variation in averages in
Groups Band D. Weight is significantly less in Group B and prob-
ably greater in Group E.
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In head breadth, neither male nor female subgroups really vary
from the general average of the whole group. In head helght and in
bigonial dinmeter, the same tendency is manifested. [n minimum
breadih of the forchead, probably significant difierences indicate
the presence of a trend toward smaller breadths in the more Indian
groups and lirger ones in the Whiter. The male aversges in face
breadth show 4 tendeney in the apposite direction, which tendency
is more clearly depicted in the seriation curves for the male bi-
gygomatie diameter. Subgroup differences in female fnee breadth
are even more evident than in males. But the only mean differ-
ences that are consistently significant throughout the subgroups
in breadths of face are those of breadth of nose. It is interesting
and suggestive to compare this inding with that of the significant
differences which were found in femeale chest breadth and depth.

The following hypothesis is suggested by the above findings: that
the progeny of mixture between stocks which differ in lengths and
breadths tend to segregate toward the extremes of the parent body
lengths and soft-part breadths, but that dominance or relative
dominanee of the greater bony breadihs occurs.

Relations of lengths to lengths show no significant change, ex-
gept in the proportion of lengths of the upper and lower extremities.
The proportionately longer arms of the Indians and relatively
shorter ones of the Whiter subgroups differ to a significant degree
among the female groups. Of the male length-breadth indices,
cephalic and nasal really differ from those of the Total Yucatecans,
while facial index varies to only & probably signifieant degree in the
extreme subgroups. Among the female groups, the three of six
lengt h-breadth indices which differ significant ly are relstive shoulder
breadth, cephalic, and nasal. Differential inheritance of breadths is
found among the males, as manifested in breadth-breadth indices,
in certainly two, and probably five of six cases. The femsale sub-
groups differ significantly in two-thirds of the breadth-breadth
indices. In thoracie index, a real difference occurs in the female
Group A. In relative chest girth, Group A probably varies from
the whole group and Groups D and E eertainly do. Index of build
is significantly greater in Group E of both sexes. Length-height
index of the head is dissimilar in various groups of both sexes,
while breadth-height index differs significuntly only in the males.

The proportions of significant and probably significant subgroup
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differences to the total number of measurements and indices con-
gidered are summarized in the appended table.

Groups A, D, and E, the extreme subgroups, vary mare con-
sistently than the others from the averages of the total groups. In
the discussion of variability, it was pointed out that the females of
the Yueatecan progeny, when sorted into subtypes, appear to be
less variable within those groups than are the males of the corre-
sponding groups. It was also found that there are fewer Yucatecan
women than men who ean not be classified as being more Indian
than White or more White than Indian. Consistent with these

_———___—__——————=
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generalizations is the fact that the females of Group C have fewer
significant and probably significant differences from the Total
Yueatecans' average than the males. Compensation for this is
found to some extent in the tendency toward expression of more
miean differences in the female Groups B, D, and E than in their
male counterparts.

Certainly the numbers of statistieally significant differences be-
tween means of the sorted subgroups and those of the Total Yuea-
tecans are too great to be ealled mere chanee varistions, That the
subgroups are racially dissimilar is also shown by the differences
in many non-mensurable traits, in blood-group nffinities, in facial
profile, and in certain social respeets such as occupation, hirthplace,
and preferentinl mating.

This atudy has demonstrated the practicability of a method for
resolving a racially mixed and heterogeneous population into ragial
subtypes. It is hoped that the results of the application of the
method used in this study will help to do away with ill-defined
ideas concerning the nature of raee and will assist in making the
study of race of practical utility in prosecution of the problems
confronting mankind.
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TEETH

Denture Measurements. To Br. Dr. Rafael Cervera L. of Mé-
rida, Yucatan, the author is indebted for invaluable assistance
in procuring denture reproductions of Yucatecans. On returning
to the United States, the casts were turned over to Dr, Adelbert
Fernald of Boston, Mass,, who further prepared the reproduections
for study and made the measurements here presented. Those an
the Eskimo and Pecos Indians are kindly lent by Dr, Fernald. The
denture measurements on American Whites were obtained by the
suthor from reproductions belonging to Dr. 0. W. Brandhorst of
8t. Louis. The dentures are for the most part those of dental
students carefully selected for normality.

Dr. Fernald chose the following list of messurements of dentures
as particularly significant: (The items refer to either upper or lower
dentures, except in the ease of palate height.)

Breadth at M 1 and st M 2: transverse distance betwoen buocal grooves of
the molars in goestion.

Intercaning breadth: transvers distance betwean cutting edges of candnes.

Palaie height: distance from wvauolt to dental ceclussl surfaces hetwoen the
second premolar and firet pormanemt molar.

Ingisor-M 1 and Incieor-M 2 lngihs: antero-posterior distance from labial
surfnce of central incisors to toansverse ling connecting buceal grooves of
the molars in question.

Canine-M 1 and Cunine-M 2 lengthe: antero-posterior distance from trans-
werse line eonpecting cutting edges of eanines to transverss ling connecting
bueeal grooves of the malars in question,

Incisor-Canine lengih: antero-posterior distanco from labinl surface of the
central ineisars to & transverse line eonnecting the eutting edges of the
caninms.

The table compares the means of these measurements in Yuoes-
tecans, American Whites, Eskimos; and in Pecos Indians. For only
the two former peoples are the numbers of cases involved suffi-
ciently large to justify use of statistical constants. 1t is noteworthy
that the Yueatecan males exceed or are similar to the American
White males in all messurements of the upper denture exeept in
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DENTURE MEASUREMENTS
Mares

F—-——____—____——_'

Upper
Breadth at M 1

Breautls at M 2
Inktercanine breadth
Palate height
[ocisee, M 1 length
Ineisar, M 2 length
Canine, M 1 length
Canine, M £ leagtl
Inetsor, Canine
Jengih
Lower

Breadth at 311
Breadih at M2

Intercunine breadth

Incisor, M 1 fenigth

Amrrioan Whites
¥ ocnlerans { Hrundluet)
Mean (16) 5T44' (57) 55.88
5D 2,76 .48
V. 480 445
(14) 6107  (36) 6103
LTe £.53
2.08 415
(31) 604t (37) 8414
2,00 150
.00 4.08
(82) 20.16  (37) 20.02
250 218
12.85 10.47
{100 $0.25  [3T) 20.70
205 v 1.57
B3 .28
(11} 4173 (20) 40.14
2.00 2.25
T.17 5.1
(16) 21,56  (37) 2L.02
141 1.80
.54 f.01
{11) 8345 (3] 5208
2.58 178
7.50 540
(s0) B47 (37) &l
1.88 143
22.20 17.81
Mean (15) 5104 (37) 40.65
8.D. 8.57 2.44
V. .01 .01
{14) 57.14  (37) 55.92
3.08 278
.07 488
(88) vsp L  (47) 2480
2.80 1.57
10.22 551
(15) 2447  (47) 25,57
£53 .60
058 u20

Eakinwes
(Feenald)

(4) 58.0

{2) 8.5

{4) 182

(4) 20.0

{4) 218

(4) 72

(4} 51.0

(4) 205

(4) 26.5

Frenatity
(10) o038

(10) 414

(10) 18.7

(10} 32.5

(10) 24.1

(o) 87

{10) 54.2

(o) 522

{l0) 255

—e e e e —————————— e
e e ——————

| Difleraure between Yecatesuus wnd Awericas Whites statistically signifimst.
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A Whites  Eakins Pasum
Liywer Yorateras { } [¥ermali) {Fernald}
Incizor, M 2 length (14) #8570 (57) 3024
560 108
15.71 548
Canine; M T length (il 1east (57 2060 (4) 188  {10) 1B.4
1.65 137
8.51 .05
Canine, M 2 Jength (14) 3021 (87) 1.7
470 1.80
15.56 age
Ingisor, Canine (32} 344 (37) 497 (4 T8 (10} B3
bength 1.87 1.17
£5.18 29.54
Frusves
Amierioun Whites Eakimes
Upper Yonileeons {frandhont) [Permaid)
Breadih at M1 (8} on.2 (I0) 52.0 (4) 562
Breadth at M 2 (8) .8 (5) 56.8 -
Interesnine hreadth {12) a5.60  (10) 323 (4) 385
Palate height (18) 19.5 (10} 18.0 (4) 188
Incisor, M 1 length (5} sie (10} 28.0 (s) s0.2
Ineisor, M 2 length (8) 1.8 (B} 386
Canine, M 1 length (6} 258 {10) en.8 4) 32
Canine, M 2 length (T} 880 (8) 50.8 e
Incisor, Caning leugth (14) &3S (10) Bi1 (4) 70
Lower
Breadil ot M1 = (10) 47.8 (4) 510
Breadth st M2 (1) 55.0 { o) 528 s
Intercanime hrendth {13) 7.7 {10) &0 (4) 852
Incisor; M | length - (10) 24.8 (4) 24.2
Ineisor, M 2 length [10) $4.9 (») 347 ;:
Canine, M 1 length (10) 20.1 {4) 16.2
Canine, M 2 length {10) 28.9 () 501 e
Incisor, Canine length (18} 34 (10) 4.7 4) 8.0

i DHifferemes between ¥ ocatecans and Ammritas Whites slatisticaliy significant.

palate height, However, the only statistically significant differences
occur in breadth at M 1 and in intercanine breadth. The lower
denture shows uniform excess in breadths on the part of the Yuea-
teeans just usin the case of the upper, but of the breadths only the
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transverse diameter between the canines is statistically superior in
the Yucatecans. It is interesting to note that the incisor-molar and
canine-molar lengths of the lower denture are in all cases of lower
value in the Yuecatecan males; only the canine-M 1 length is sig-
nificantly lower by statistical standards. Palate height differs in-
significantly between the two groups.

The finding of broader dentures in Yueatecan males than in
American White males is not unexpected, for previously there has
been demonstrated a similar difference in breadth of face between
Yueatecans and Spanish Whites. The various lengths of the upper
and lower dentures are, however, statistically similar excepf in the
lower canine-M 1 léngth, in which ease the Whites nre superior.
It will also be reealled that head length is significantly greater in
Spanish Whites than in the Yucatecans. Iiis reasonable to assume
that some measure of positive correlation should occur between
head length and denture length. The data on profrusion indices
of facial points (Table 45) have no bearing on the actual length of
denture, for the prognathism of the Yueatecans which causes
greater protrusion in their case is the result of protrusion anteriorly
of the denture as a whole rather than a lengthening of it.

The dentures of female Yucatecans and American Whites differ
in the same wuy 48 do the males. Only in intercanine breadths of
both uppers snd lowens are the differences statistically significant,
This occurs in spite of the small number in each series, In com-
parison with the other groups, the female Eskimos have broader
dentures, but the lengths are of the same order of magnitude as
those of the Whites and the Yucatecans. The same statement holds
true for the males as well. The Pecos mules exceed the other groups
in all upper denture measurements and in the breadth dimensions
of the lower denture. The length dimensions of the lower denture of
the Pecos Indians are of approximately the same value as those of
the eompared groups. Compensation is effected in possession by
the Pecos of the lowest avernge palate beight given in the table.
This muy be due in some small degree to the great amount of wear
which the Pecos dentures so frequently show. No great difference
exists in palate heights of the Yueatecans and Whites of either sex.

Omne may summarize the preceding diseussion of denture mess
urements by stating that intercasnine breadth of the Yucatecans
is significantly greater than in American Whites in both the upper
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and lower dentures of both sexes; that breadth at M 1 Is greater
in the upper denture of the Yueateean males than in the Whites;
that canine-M 1 length is significantly smaller in the lower den-
ture of Yucateean males than in the Whites. The nmnbers on
whieh these statements are bused are small, but, in absence of more
extensive data, it may be concluded that Yueatecans have broader
dentures than American Whites and a tendeney toward shorter
ones in the lower jaw. The table also suggests that the upper den-
ture of the White males flares more at the zecond molars (in com-
parison to breadth at first molars) than in the case of the Yuea-
tecans; this phenomenon in the table may however be accidenial.

TEETH MISSING
Maves axp Fruwares

e ———l

Age Nome 1-2 (5 A Na
i18-20 . &l i & 0 [E1]
B85.0% 11.7% 4% 0.0%
71-3 . 5. 55 23 11 L] B9
g1 25.8% 1240 Do
50-30 21 2 13 3 59
LGN LA 27A% 22 0% 6.1%
40-54 . . 10 14 27 14 &
1105 s 4035 200
5=y .. . 3 4 0 18 g0
103% 138% sLo% HE7
Total 304

Dental Caries and Missing Teeth. On 304 individuals, both
males and fermales, datu are available concerning number of missing
teeth. Presumably, the great majority of these teeth are missing
beeause of dental caries, Various observers of the meat-eating
Eskimos have noted the fine condition of the teeth of these people.
More recently, it has been reported that these Eskimos who are
living elose to White settlements and who have aceess to the White
man’s food and espeeially to the canned variety, sre showing a
much higher incidence of earies than are other Eskimos of more re-
mote distriots. The Mays Indians of Yueatan have long been in
contact with the White man. Whatever may have been the con-
dition of the teoth of the pre-Columbian Mayas, it is certain that
the teeth of present-day Yueatecans do not compare with the
sound dentures of isolated Eskimos.
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Even at the age of eighteen or twenty, only eighty-five per cent
of Yuestecans have lost no teeth. With progressive sge, the num-
ber of missing teeth increases until, at the age of fifty-five or older,
more than seventy-five per cent have lost four or more, and forty-
five per cent have missing eight or more.

From the forty-five denture reproductions made by Sr. Dr. Cer-
vora L. and examined by Dr. Fernald, one may glean eertain infor-
mation coneerning the association of caries and missing teeth. In
the ease of each individual shown in the table, the number of missing
teoth were ndded to the number of teeth possessing cavities. It is

MISSING TEETH + CAVITIES

Mares axo Fouwarss

A Nune -3 - R+ N

1= AT T 2 1 I ¥
“ua 2o 14% 145

g2 ... ...... e + 4 fi 1 15
&% TG 4075 T%

I e T T T g + 5 2 13
15% slw 8% 15%

-5 - - - [ 2 '] g
o 0% 89 B

BB iciisiiinessmiwivrvie M L 2 2 4
ey 0% a0t B0

Total 45

e

assumed that the number of missing teeth represents the number
rendered functionless by caries, while the number of teeth with
cavities represents the number of teeth of impaired funetion well on
their wuy to become totally functionless. Thus the combined num-
ber of missing teeth plus teeth with cavities gives an index of the
number of teeth affected by caries at the time of examination or in
‘the past. The trond of the table is similar to that which refers only
to missing teeth, except that fewer sound teeth are found in any
age group. Instead of eighty-five per cent of sound teeth in the
18-20 age group of the preceding table, only forty-three per cent
are now found; mther than seventy-five per cent with four or
more teeth missing in the 55-X group, there are now seen one
hiundred per cent of that nge group who have four or more miss-
ing or carious teeth. The number of eases here considered is indeed
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small, et the indieation of high incidence of dental caries and the
consequent loss of teeth is eertain.

Pickerill (1012) makes the following statements concerning
dental earies:

Mummery and Miller believed that s lsrger consumption of mest explained
the difference (of groups in relative immunity to caries). This theury, although
a [actor; must per s¢ fall to the ground, sinee both Mummery’s and Patrick's
figures show that severnl ment-enting rees have a higher incidence of earies
than non-most-eating. Alo it is of the very highest significance that in
Patrick’s list the great rice-esting, almost vegetarian races of South-Eastern
Asia should show the least incidence of earies: out of 2000 teeth, only 2 per
cent were cacious. . ; . The number of individuals affected by déntal earies
{nmmong the colonials of Australin snd New Zealsnul, who est enormous quan-
tities of mest) is estimated 1o be from 90 to 05 per cent (by the Australisn snd
New Zealand Dental Associations). . . .

There are two general principles to be found running through the dietaries
of all the natarsl moes. They are— fimstly, soriety, and wecondly, sapidity.
The constant inclusion of srticles in the food which have s direct stimulating
nﬂmtmnﬂun&m:hmhhthnmmdwl:ﬁnkﬂﬁhmmﬂupnﬂ
the ruces showing a relative immunity to caries, It s common alike to dwellers
i the Arctic and Equatorial regions, it is found in meat-eating and in vegeta-
rian tribes, it is present in both low and high types of uncivilized man. Although
limiﬂyﬁfmpidmhlttnmnmmditheunummtfmqmﬂrmﬁﬂ;m
midinrmﬁm,chhﬂy[nﬁmumihurﬂu:thmmthewyﬂhnuhnhwhhh
pmduuthammtpmfmatndthnmmﬂhlﬁmﬂnwdﬂﬁu,mdmthhhnﬂ
Itﬁnkn:mjmﬁﬁadiuuﬁtﬂnxthrdnﬁnhnmnnity[muﬂinlh&m
which have been considered.

Whether or not Pickerill's thesis is generlly accepted, his theory
fits the case of the rural Yucatecans. For only a small part of each
year is a variety of foods available for consumption. The torfilla
made of corn is for many the only article of diet for considerable
periods. That the diet of rural Yueatecans is not & balanced one is
indicated by the prevalence of pellagra in the popuiation. Further-
more; fruits and berries are not easily available at all times of year.
They are rather ocensional delicacies, not constantly usnd articles
of diet. Meat is eaten, but not daily.

It appears that the physical environment works sgainst the
possibility for the inhabitants of Yucatan of Pickerill's two re-
quirements of variety and sapidity of food. Yueatan lies within
the Tropic of Cancer, but is far from typically tropical in its vege-
tation. It is & dry country for six months of the year. It may very
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well be that the climatic effect on the food supply has u great deal
to do with the high incidence of dental caries in Yueatan.

Wear of Teeth. Concerning this phenomenon, Hrdlitka (1920)
states:

A waluable indication a4 to advancing age [ furnished to us by the wear af
ihe teeth. In Whites, this esldom commences before the thirty-filth or i3
purlknd before the fiftieth year of age, and in many individuals of tha mors
eultured chisses it may remain slight up o old age; but among grain-eating,
primitive peoples, sch as Ameriean Indiins, wear may commenes oven before
the adult life has besn reached, be very marked at fifty, and reach an extremn
grde after sixty-fve.

WEARL OF TEETH

Mares avp Frsarmm

— ————
— —— — —————e———eeeee TS

Aige Mot o 4+ e s T i Mo
) T A 0 i3 ] 1
005 Bldm 17.0% 105
-0 R PR | 30 36 5 T4
1% 4055 4R.67 8.8
50 [ B = 5 i} 1 22 15 46
00% 165 4785 2o%
#-34 . 11 L = ] 3 14 42 51
{111 et 0% 263% t3.8%
[ - e 0 i ] 24 25
0.0 407 007 6.0 5
Total 250

———— — — —— e e . —

In many American-Indian groups, wear has been attributed prin-
vipally to the presence, in the ground grain used for food, of stone
fragments from the grinding stones. The use of manual stone
grinders in Yucatan is fast giving way to the use of food-choppers
and eommumity power mills, but it is probable that many of the
present generation in rural Yueatan (especially the older individu-
als) have eaten mwuch stone-ground corn. In any case, in wear of
teeth the Yuesteeans more than fulfill Hrdlicka's generalization
quoted sbove, for in the age groups of forty or older, approximately
seventy per cent exhibit marked wear of teeth.

Shovel Incisors. Hrdlicka has noted that the “ventral surface
of upper incisors may be marked by shovel-shaped coneavity with
pronounced rim, which is characteristic of the American Indian,
ocours oocasionally in other yellow-brown people, but is rare or less
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SHOVEL INCISORS
Mairs avty Fesmsvres

e . e - b, b Ka.

1520 . £ 1 5 A5 &5
38% Li% DA MO

#1-88 . 5 T 1a 45 Il ]
+.1% 4% 21.67% [ % Lo

A0-30 1 + 1l 29 45
g2 8.9% U1K 1 [ 8 1

LTIt 3 iz 15 1 5T
LE. £ 21.1% 8.8 ATAT

.5 . 3 1] 7 8 e
1565 1824 ANB% 3047

Total 251

e

frequent in other races."” The Maya Indians and Yueatecans of
mixed blood show frequent incidence of this condition, and thus
indieate their relation to other American Indian groups. Aside
from confirming this expected finding, the most interesting sug-
gestion from the table is the indication that the character in its
moderate or pronounced form tends to become less marked with
age. The regular trend of decreasing incidence of the *++" and
# 4 L " category with increasing uge does not appear to be an
accidental phenomenon.
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To two investigntors in the field of physical anthropology 1 gwe speeial
thanks for comparative material.

Sr. Profesor Francisco de las Barras de Amagon, of the Universidad
Central st Madrid, lent me unpublished somatological data on Spanish
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males. Complete metrical records of Spanish subjects am comparstively
rure. 1 wish to take this means of expressing my gratitude to the man who
has made this invalunble material svailable to me. The loaved records
eonsist of cephalic and facial messurements of seventy-nine Spanish uni-
versity students. Fifty-seven of them are cighteen years of age or older.
Twenty-two, aged seventeen, whose means do not vary significantly from
those of the older age group, were added to the former serios.  All parts of
Spain ame represmted in the nativity of the subjests, but the majority of
the young men come from that country’s western provinges.

Dr. Catleton 5. Coon of Harvard University was kind enough to supply
me with unpublished material on the Andalnsian Moors of Sheshawen, &
city of Moroeco. Dir. Coon states: “The inhabitants of Sheshawen are for
the most part deseendants of refugees from Granads who were expalled
from Spain in the time of Ferdinand and Isabells. It is likely that the
Granadan Moors liad more Arab than Berber blood in them. 1 enquired
very carcfully into genealogies and found only one of the group messtred
to have had s grandparent from outeide — in this case a Riffian. If there
hat been sny race mixture, it has been with Riffians rather than with
Jahally:l:r Arabs, sinee the Riffians come nearer to their seli-imposed social
gtandards.’”
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