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/gity‘groups fund

‘Powell reglon

-, LAKE POWELL RESEARCH PROJECT

The Lake Powell
mal;y/knbwn as Collaborative Reeearch on
Assessment of Man's/ Activities in the Lake
Powell Region) is consortium of univer-
. by the Divisioﬁ'sf Ad-
vanced Environmehtal Research and Techno-

logy in RANN (Research Applied to National

esearch Project (for-

Needs) in the National Science Foundation.

Researthers ‘the consortlum bring a
wide range of expertise in natural and so-
cial sciefices to bear on the general prob-
£ T o . .
lem of the effects and ramifications of
water rge source mana?ement in the Lake '

The yegion currently is

experiencing cdﬁvergl'g demands for waser

_ toplcs-

and_¢nergy resource de:

tiofi Yof nationally que scenic features,

expansion of rec at%gn facilities, and
egonomic growth and modernization in pre=
fiolsly isolated rural areas.

¢

L]

The Project comprises 1nterdlsc1plln-
ary studles centered on the following
(l) leve} and distribution of
income and wealth generated by resources

development; (2) institutiomal framework

- . -
- -
0

.

lopment, preserva-
A

ii

"tional Area;

o~

for environmental assessment ant planning;
(3) institutional decision-making and re- -
source allocation; (4) implications for
federal Indidn policies of accelerated -
economié/development of the Navajo Indian
Reservation; (5) impact of development on
demographic structure; (6) consumptive wa-
ter use in the Upper Colorado River Basin;
(7) prediction of future significant™:

(8)

changes in the Laké Powell ecosystem;

.

;recreatlonal carrying capac1ty and utili-
' zatlog of the Glen Canyon National Recrea-

(9) impact.of energy devel-
opment around Lake Powell; and (10) con-
sequences of variability in the lake .level

of Lake Powell.

One oE the major missions of RANN proj-
ects is to communicate research results
directly to user groups of the region, which
include government agencies, Native Ameri-

can Tribes, legislative bodies, and inter-

The Lake Powell Re-
searéhlProject Bulletins are intended to

ested civic groups.

make timely research results readily acces-

sible to user groups. The Bulletins

,supplement technical articles published by

Project membegs~in scholarly journals.

|
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Indian popuiations is traced qQver the 100-
rly 1870's to the
present. It is shguwn that the rate of
growth of the Na
creased more ra

year period from the

Ejo population has ip-

idly than has that of the
Hopi popglation. It is.suggested that
epidemic disease among the Hopis until
the 1330's accounts for the,discrepant

rates.

Since the 1930's, the Hopi birth rate
nas .declined to figures approaching the
national rate, whereas the ﬁavajo rate has
declined much more‘slowly and is still con-
siderably higher than the national figures.
In addltlon, it is shown that the age-
spec1f1c birth rate curves of the two ° .
trlbes differ srgn1f1cantly,_w1 Hopis
_terminating their childbearing at an ear-

lier .age than the 'Navajos.
' .

It a1s conq}uded that the Hopis have
experlenced an accelerated demographic
tran51t10n over the period of perhaps
a generatloq, so that they have moved
from a situation of high birth and death

rates to one '0f low birth and death

'S vii

.ERIC
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ABSTRACT . C
The growth of the Navajo and Hopi rates. The Navajos, on the other hand,

are experiencing a more prolonged tran-
sition, with birth rates remaining hlgh
while death rates (especially among in-
fants) drop rapidly.

L ad

The reason for these different tran-
sition rate&a#ars to be related to the
rapidity with which each tribe has been
precipitated into, the wage economy, and
this in turn appears to be related largely
to Federal policy as it has influenced the
acquisition or loss of land on the two‘re-
servations.

In addltlon, it 1s shown that

there are intra- trlbal as well as inter- -

tribal differences. The western end of the
Navajo Reservation appears to be at.an ear-

lier phase of the demographie transition

than does the.eastern end. Age-spegific e
birth rates as well as infant deathgggtes L

e
are higher in the west than in the east. 7

As a result of a higher rate of natural in-
crease and more limited job opportunlties,
the amount of emigration from the western
end oé the Reservation appegrs‘té/be
greater than that from theiﬁﬁggern end.
TR

4
‘i’&
b,
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/
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DEMOGRAPHIC CHANGE dominant society. It is not necessary to

: AMONG TH// point out that.the relag}onship has most
‘ . comnonly been an explaitative one with the
HOP| AN*D NA/' AJO Reservation asguming plany of the char-
INDIANS .a’cteristics of a colony. , ! o,
. .
) The process ,of modernization’commonly s
’// . has profound influences on the demographic #
i : INTRGDUCTION ) features of a society: its age and‘sex. L
, ‘ ) structure, fertility and mortality rates,
The La&i‘@bweil Researéh Project is .+ patterns of in< and out:migration, and
concerned in part with assessing the im- u}timﬁtely family §£ructure, childrearing
pact of the creation of Lake Powell and patterns, and a host of other social-
1ts attendant devélopments on the human psychological features. Many Of these X
. populations in the area. This.impact may wvariables are b%&ng expléred in field * _.,
be seen as but one example of what some studies currently under way as part of the
observers have called "modernization," ~ Lake Powell Research P;oject.' The purpose
the process by which many of the features, of the presgnt contribution is to sketch S~
* of a technologically sophisticated so- the broader demographic picture”of the =~ |
éiety penetrate the lives of people liv- Navajo and Hopi Réservatipns and the sur- s
ing until then in relative isolation. rounding Anglo-American,éommunities so the ’,
' A . " field researchgé ih thé Lake Powell area
Such a process_has been influencing ‘may be placed within éheir regional con-
Navajos, Hopis, and Bther Southwestern text. As such, }E/is concgrned both with
. Indians continuously over the past .sev- hizzgf;e : pattegds, especially over the ., ,
eral centuries, but the rate og chanqe pa 100 yearscfand with com?arisops from o
se?ms to have increased w%Fhin the pag;,/:?///one area to iybther. /
§eneration or two, since the 1930's, ~ ) ;, ot et
Different tribes have been influenced at -~ Becau$e .this paper will be concerned ‘
different rates, howéver, And even within with comgf;ing rates of relatively rare
tribes there appear to be regional dif- eVent§ ?ﬂd because large.numbers are neces-_
ferences 1n the intensity of contact with sary ig order to geduce the variance, the
the dominant society. Thus, as will be units’ of wnalysis used are large aggregates
discussed in more detail in the following ,/suc_ as counties,:subagencieé, or entire i
pages, the western end of the Navajo //C tribal populations. In such an analysis

. A N :
Reservation has until recently been rel-/, /smaller units such as land management dis-

atively more isolated from intense con- “tricts of chapters are necessarily ne- B

[4

tact with the dominant society than has, /A// glected until.a sufficient number of
the eastern end. The building of Glgn , observations are collected through field
Canyon Dam, the development of xhe/éown ’ studies.
of Page, the paving .of roads, and’ the’

* creation of strip mines have a had an Of the three parameters of most con-
important influence on th@rwe tern end of . ‘cern to demographers—-fertility, mortality, .
the Reservation and have seyxved to in- " and migration--only the first two are -
crease the intensity of cohtact between treated in détail in this report. Infor- "

' Navajos resident in the drea and the mation on migration is based on inferences )
. 1 e
/ h /‘ . ke -
ot " . -* . .
0 ‘ AR | S . )
. . d . - N ¥
ERIC ‘ , . :
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from birth and death rates. The dynamicé

of mlgrathp are the subject of. fleld in-

£

vestigatlons currently under way.
";:

% PRE-CONTACT AND

“** PRE-RESERVATION PERIODS

The pre-contact history of the an-
cestors of the Navajos and Hopis has been
discussed by Jennings (1966), Schoenwetter
and Dittert (1968), Schroeder (1968), Reed
(1954); Jett (1964), Hester (1962), and

Underh:ill (3948). It is worth noting that

':changxng r@infall patterns and other cli-

matic shifts in theé eleventh and subse-
quent centuries forced thé ancestors of
the Hopi$ and other Pueblo Indians first
to abandon many areas which had until
then been suitable for agriculture and
then to settle wheréver water and arable
land were still available. It wds into

these abandoned areas that the Navajos

_moved, especially after they had obtained

livestock from the Spanish in the six-
teenth and seventeenth centuries, with
the result that their population seems to
have increased.fairly steadily (Johnston,
19663 131f; 1962).
mated population of 4,000 around 1800,

Héster, From'an esti-
they increased to perhaps 10,0Q0 by 1860,
though these figures can be régarded only
as very inadequate -quesses.

During the same period, the Hopi;
population appears to have either re-
mained constant or declined. Because

they, like Navajos, were so far from the

"administrative centers in New Mexico,

census data are very .imprecise and ir-
regular, unlike data available from

L)

church records for some of the Eastern
L
Pueblos (Aberle et al., 1940). None-
tneless, it does appear that both cli-
matic changes and epidemic diseases in-
. ) 2

r
.

. troduced by Whites kept the Hopi popu-

latien from expanding at anything ap-
proaching the rate for the Navajos
in the 150 years preceding the reser-

vation period. (Colton, 1960; 106).

It is generelly agreed énat through-
out the early nineteenth century the
Navajos }Jived to the east of the Hopis.
Thus, when in 1868 they returned from 4
years of captivity at the Bosque Redoqﬁp,
it was to a reservation east of the Hopis.
During this period, the Hopis had been
allowed to remain in their villages.

®
)

EARLY RESERVATION PERIOD

The trea;&*feservation to which the.
Navajos returned in 1868 embraced ‘
3,314, 330 acres straddling the New Mexico-
Arizona houndary (Young, l961~ 255) ., In
1882 the Executive Order Hopl Reservation
was established west of the Navajos and
was of about equal size (Kelly 1968;
18-19). Since that time, howevef,'the tWO w
reservations have been dealt with differ-
entf&: the Navajo Reservation had grown
to about 14,500,000 acres by the 1930's;
the $lopi Reservation had*declined to about
631,194 acres at the same time (Thompson

and Joseph, 1947; 32).

There are several possible reasons
for the expansion of the Navajo Reser-
vat{on as opposed to the Hopi. First,
Navajos ae semi~nomadic pastoralists con~
tinued to follow their, flocks in search of
new forage, often spilling over the bound-
aries of'their original reservation. Hopis
as sedentary agriculturalists were perg '
ceived es not needing as much land to sup-

port themselves (despite .the fact they
o

\



required wood and wild game and in ad-
‘Thus,
+  the federal government "did not act to re-

dition did do some sheep herding).

strain settlement on the Executlve Order
Reservation and allowed Navajos gﬁee ac~
(Committee on Indlan‘Affairs, 1972).

.

cess

.
-

Second, it may be that the Federal
Government, coricerned about Mormon expan-
sion south from Utgh in the last decades
of the hineteenth century, used the Nava-
jos as a means of'driving a wedge into
.the chain of Mormoh colonies.. The Hopis,
having allied themselves with the Mormons
against the Navajos in the MoenkopirTuba
City area, may not have been viewed sym-
pathetically:by the government.

. o
Whatever the reason,

it is clear

that the land base of the Navajos was
expanded considerably in the period from
1868 to 1934, although it never kept pace
with the demand for land. At the same
time, and related to the land expansion, \
the davajo population increased dramati-
cally. The estimated Navajo population
1n 1868 was "10,000 to 12,000. By the

turn of the,present century the popu- .

_ﬁatlon had about doubled, and by 1971 it
. was estimated at about 130 000 (plus or
minus 10 percent)”

?

.

Johnston (1966; 152) has summarized

theé pattern of Navajo population growth

e

over the past century as follows:

"For the period from 1870 to
1900, the average annual rate
of natural increase appears to
lie somewhere between 1.5 and
2.0 percent; from 1900 to 1930
the rate appears to lie between
1.75 and 2.25 percent; for-1920 L}
to 1950 the raté& appears to lie
between 2.4 and 2.8 percent; and
for the period since 1950 it ap-

.

’

—

~greased more dramaticgdlly than the Nhvajo's
,/to over 2" percent pe
"Joseph (1947;

pears to lie between 2.4 and 3.3
percent." .

The Hopi data.are equally vague.
Tables 1 and 2 give a number of popu=-
lation estimates drawn from a variety of
sources. It is clear that, depending on
the estimate, the average annual growth
rates can vary widely ovef the same
What does seem @vident, however,
is that from 1874 to th early’lQOO's'it b
inffreaseﬂ between 0.6 and 1.4 percent per '

y

period.

ar. In the 1930's tRe rate of growth in-

year. Thompson and »
imated it to be 2.5 . e
. Since the 1940's,

i1l vary widely, the

30) e
pegpent at that ti
though estimates
average annual r
be between 2.0

e of increase appears to
d 2.5 percent,'perhaps at

times reaching Kenhard's

(1965) data -~
growth rate/;
1961 (incl
The most

3.0 percent.
m Second Mesa indicate a
£1.96 percent from 1939 to
ing off-reservation residents).

y general pattern appears to
be an increasingly rapid’rate of growth
from about 1900 to the late 1950's with a
slowing of the growth rate -beginning in
the "1960's. N

.

Desplte the vagaries of the census’ <
data, it does seem clear that in the early
reservatlon period, until about the turn L]
of the present century, the Hopi grgwth
rate lagged ‘well behind the" Navajo rate.

The rate of change increased more rapidly
.than the Navajo's in the 1930's and te-
mains high, but still appears to be less ‘:
than the Navajo rate of growth even down
to ‘the present time. Hopls themselves

have - remarked on these dlscrepant patterns,‘

attributing them to "The Navajo practlce of

polygyny and Hopi practice of the native ’
religidén" (Nagata, 1970; 225). That these :
N - 1
. #.
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t . . - , ' ‘ )
1
- L .' Table 1: ~Hopi Population lEstimat'es‘f -
- - . L. O
Year Popula tion . ' / _ Source
* ~ H
1374° .1,950 McIntire (BIA) .
1901 1,844 McIntire . (Secretary’ o}f’ the Interior) .
( - 1905 - 2,100 Dozier . (Thompson and Joseph) ‘
. ' . 1930 2,752 McIntire {Gensus) e T . [
- . 1934 2,538\“ " McIntire (BIA) : . . . ‘-
R 1940 3,444 MciIntire (Joseph)\f\) ' o 3
1950 3,528 McIntire (BIA) ‘:
1960 4,405 ozier L2 . .
1962 5,176 MeIntire - (Department of the Interior) E -
1968 6,000 " UsPhS . .
. AN
growth rates are nbt unique to.the Hopi, \ It is not immediately evident why
however, is made clear by examining com- bhe Navajo and Hopi rates should have
parably poor data from the Eastern, Pueblos¢ been so different in the pre-reserv.
Table 3 :mdlcates that over ‘the course~ and early reservation periods.
of the past 100 years population has :m-l of possibilities are suggested:
creased iff these Pueblos at low&r rates’ . more devastating epidemics among fthe N
s than has lthe Navajo pbpulation, though in: closely settled Hapis; (2) earlie
.Y general tke rate increased rather drama- riage and hi-ghpf: birth rates among the
. tically a ter World War II and t:.hen began Navajos; and \‘Q) greater off-resérvation
to declin in the 1960's. .Y migration for the Hopis. .Each possibility
. ’ D . ¢ - - ,
g . . . . o s '
A . R -, = K .
. Tabié ‘2@ Estimated Averagé Aﬁr';t.;al,‘ Table”3: Average Aennual Popplatlon
Growth Rates (Hopi) h JChange- Pueblos
. . i c (except Hopis)*
L , . R . L ¢
N Average YEa'rly Change Averagif!fgﬁgll:‘frekate N
" Inclusive¥YDates (percent) Dates , (perceng) . \
™ 874-1901 -0.23 g - .
21905 0.22 - ) 1861-19.05 9.7?
1901-1930 1.38° - 1908-1932 , 0.86 |
, 1905-1934 0.63 °
1930-1946" ‘ 2.23 1932-1942 1.19
. 1934-1940 5 ~5.00 ' . ) 8
1940-1950 ' 0,200 . . 1942-1950 . _1.64
S 2.39° ‘ 1950-1964 3.71
. * 1950-1962 “,‘3,1‘53 ) : . ) .\
- . 1.31 1964-1968 122 ' L
1962-1968 i 1.75 7 - .
1940-1968 - 2.13 ¥ p§zier, 19707 122.
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B AruiTex: provided by ERIC

fo




will be treated briefly, though it should
pe understood that only tentative sug-
gestions are offered here.

°

Epidemics . N

- in {908 Hrdlicka noted that "The
living Navaho family is generally moder-
ate i1n size, but the tribe i} increasing
in numbers. The living Hopi family is

.The

tribe seems to be slightly increasing in

also usually of moderate size..

_numbers, although it has suffered much
(Hrdlicka, 1908; 42f). .
Severe epidemics ;f smallpox were}hoted
among the Hopis in the 1850's and 1860's
{before the reservation period) and in
the 1890's (McIntire, 1970; Bradfield,
1971; Thompson and Joseph, 1947; 29).
No mention Of, a smallpox epidemic of

from epidemics"

equal severity is found among the Navajos ¢
at the same time.
affected both tribes in 1918,
or not the death rates differed is

7 Influenza evidently .-
but whether

' _unknown.

It appears likely that the Hopi
would have been more subject to epidemic =
diseases simply by virtue of living in
(Colton, 1936,
BY the same token, endemic dis-

more ‘cappact -settlements
1960).
eases such as infectious diarrhea may

v

nave been more prevalent also (Rubg *aﬂ“‘
1969; Laserso§Q¢$T§65)

llIn

oys, ir'l‘ particular,

stein et al.,
Titiev noted that i
the 1930's yo

raibi,

d o ate to upinate orn the ter-
\\§§1dln t, ‘ t t h
rag fore their h . They were
warn nly not to wet and thus weaken the

wélls. I@ £ defecation, members

3

_ “, . .
SN t"‘?%). : :

both sexes used to resort to the outskirts
of the pueblo and trusted to cultural
blindness to preserve their modesty Thgse
conditions no longer prevail® (Titiev

1972; 335f)%

A -

Natalityg;nd Infant Mortality

[
~

-
It is possible that expansion of the™

Navajo land base led to a staple social

structure, increasing wealth, earlier mar-
riages, and a higher birth rate than among
the
Hopi land base was contracting as 4 re-

the Hopis. As we have pointed out,
sult of both the moveq?nt of 1ncrea51ng
numbers of -Navajos onto the Execut1Ve
Order . Reservatlon and the erosion of much
* Indeed, Bradfield (1971) has
the fissioning of Oraibi ,in

farmland.

directly to the process of =
erosion w 1ch in a very shorb period de-

stroyed about 800 acres of farmland be- -

longing to members of high status clans’-

I

e

The author is unaware of any data for

. - v

the Navajos and Hopis comparable to

Hrdlicka's (1931) for the Sioux from the
period 1897-1908 or Aberle's (1931) from
the Eastern Pueblos that woulld allow - '
' fic birth rates »

-

construction of ag

for each trgpe\to' childbearing be-
q@nsid\ér among the :
of anthropological accounts 1

that for both tribes sexual exposur

7>

early, that contraceptive techniques were

‘known but not often used, and that there-

fore childbéaring also began early (Bailey,
1950; Whiting, 1939,.35; Sigmmons, 1942;

145, 282).
to agree that breast feéding in each tribe

In addition, all authors tend «°

N

N
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the rates were eqdally high for the Hoplé
the for at least thef first several decades
period of post-partum infertility and of the early reservation period.
thu§7ch11d -spdcing was llkely to hav

been 31m11ar. p

N

v

.

Table 4 also indicates that the in-

\
AN

-~

fant death rate, even in the better days

Available d;:;\concernin birth f the New Deal, was appallingly high,
N New L

“ rates among the Hopis come from esti- - being about 160 per 1,000 live births in
b mates provided ip the annuai.reports of 193 Data proviéed by Thompson (1950; s
the Keams Canyon Hospital for the '1920's 61) r 1942 are within the same range:
\\‘ \aqg 193:‘i (BIA, 1920-1935). As Table 4 a crudd birth rate of 40 per 1,000 and > T
- 1ndicq; » the crude birth rate duraing an infan¥ mortality rate,of 180 per 1,000
\Ehiﬁ_ggrlod was between 40 and 50 per live birth .,iData from the'Navajoé in /
1,000, the same as has been estimated for the mid-1940's indicate an infant death ‘
" the Navajos (Johnston, 1966; "169)" and rate of about\the same magnitude )
nastern Pueblos (Aberle, 1932) at about . (Johnston, 1966y 173). By coméarison, the
< the same time. Unfortunately,.infor- national figures\for 1942 were a crude

matlon is not avallable for the perlod ) birth rate of 19.

per, 1,00Q,and an in-
before 1920, but it seems reasonab%e that fant mortality rate™Nof 40 per 1,000 live

/

<

N b T
Table 4: Keams Canyon Kospital Annual Reports (Hopis)
N
~

»' No. Deaths of Children
Under Under - - No. Births Estikated No.
Age 3 Age 1 ° In-Hospital i

21 ND "L ND'

. L ND 76
ND . - 109
ND ) ‘ 90
"ND . ND
ND 108
- T ND ’ ) Ll .ND N
ND . . 108 4

- 87 :
: 61 :
ND-
13 83 or 121
17 75
21 To123
37 . Y ND

O W =

3

o % 11 : o *

*No data available. °©

' . .
Aruntoxt provided by Eric . . .
f . f H
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bitths.
deé;h rates cannot be obtained for either

Unfortunately, accurate infant

. tribe for earlier periods. There is

every reason to suspect that they were
considerably .higher,” but 1t is still un-
§nown whether or "how the two tribes may

nave differed in this respect.

N

Migration

¢

A thmrd factor to be considere\ in
lation to the discrepant growth rates of
the two tribes 1s migration. As a result
of a limited land base, erosion, and in-
creasing dissension within villaggs, pro-
portionately more Hopis than Navajos may
have migrated off-reservation in the early
. Indeed, the
o expansion ?f g?e Navajo Reservation and the
N spréad of Navajus to new lands might have
) \1\3~ equivalent of off-
reservation mlgratiéh‘ln those tribes where

years of the present century.

been the function

the land basg eirther r@malned constant or
If off-r
dents did not return home, Eh y and their

was contracted. ervation resi-

children, would have- stood a good chance of

Unfdftunately, there is no information
that wépld éllow certain inference of a
higher fate of out-migration for the Hopis
than the Navajos Hrdlicka (1908; 6) in-
dicated that in 1903, 350 of 2, 2fb Hopis
{about }5.8 percent) lived off-reservation.
éot until the post-World War II'period
do estimates surpass that figure Data
from 1935 %ndicated that of 2,634 Hopis,
only 102 3.4 percent). were living

(i.e

.«

off-reservatién (cited by McIntire:\
1970),

Affairs (BIA) gives essentially the same

~
.,
An estimate by the Bureau of Indian

figure, 4 percent (Thompson and Joseph,
1947; 31). Kennard's (1965) data from
Second Mesa in 1939 showed 5.5 percent
living off-reservation.

Estimates for the Navajos during the
same time period, while probably 'very inac-
1936, 9.9 percernt;
1940, 18.9 percent (Johnston, f966; 124).
These data are difficult to interpret due

curate, were.as follows:

to chaﬂglng reservation boundaries, resi-
dence of many people in the chécﬁé?board
area Bn the eastern end, #nde;- :
enumeration of less populous areas, and
problems related to counting migrant
workers as pefmanént off-reservation
residents. Despite these difficulties,
however, "the figures-dd seem to show
that,  at the very least, the rate of

" migration for Hopis in thg first three to

four decades of the current_céhtury‘ap—
] R
pears to have been no greater than 1t was

for the Navajos and ﬁay have been’less.
N
o

. L
0f the various possible explanations
of the discrepant growthirates for the

two tribes during the first five or six .
decades of the reservaggbn period, it

‘would appear that a hlghgr death rate

amQPg the Hopis is the t significant.
As éqggested above, there is no evidence

that ﬁopis.had a significantly lower

" birth rate atfthis time or that they

migrated off-reservation with, greater

frequeﬁcy than did the Navajos. 1In, the

. present study4 good indicators of sigs - o

nificantly higher death rates among
Hopis have not been found, but a variety
of sources cited previously all mention

@ : »

Nerd

.\'




in the/1930's.
specifically, Thompson and Joseph

Speaklng of the Hop s
£1947;
31f) /suggest that this upturn i3 due to

the /Indian New Deal. As a resul galth

.
fagrlities at Keams Canyon Hospital were
ifproved, nurses and other health work:>s\\

ere stationed on various parfs of the

currlculum, and /conservation®

measu:es wexg Undertaxen . No doubt many

of these sarie eatu;es were introduced to

the havajo Rese atloq as well as-to other

Indian reservation . The vastness of the
1d have diluted

mpared with the

Navajo Res&rvation w

their i1mpact somewhat

influepde likely to have “een felt on the
ei{opi Reservation. :

.

in population was due to a declin
tal;ty, especially amopg‘infants,u
continuing high birth rate (Titiev,
Dennis, 1965; Johnston, 19667//Le

been called,thé\first phase
graphic transitio

‘“? more advantage of these new op-
nities than did Navajos. Government
QE the late I930's indicated Hopl

ome was $163 (Hack, 1942; 16)

aﬁ;t

’ptf'ln eacﬁ

derived from wages seem3\to have bee9
the same (apptoximately 30 rc
case. The hy er Hopl income{s inter-
of greater in-

with the

preted to be ‘& reflectlo

volvement xn the/jaggzeconoer
) . o

ff ‘\\\ . . .

Navajos remaining moge involved in a sub-
| sistenée economy.

N e

v

Tt 'is difficult to dtermine whether '
differing cultural values between the two
tribes gccount for some of the\differencé
It
appears 1i koly that some such dif ference
may have been 1mpgr€ant What seenxX clear,
lhowever, is that the, expansion .0f the

in 1nvolvement in the cash econoqy .

Navajo Reservation and the cohtraction e
the Hopi Regervation Qould have had the
effect of‘fotcing proportionately more
Hopis into wage work no matter what their
The growth
of the Navajo Reservation served to pro
mote pastoralism and allowep Navaigs/tgy

use wage work as a supplement to ‘more

original values may have been.

traditional act1v1t1es (Shepardson and
1964, 1970).
ple does not seem to have held for the

Hammond, The same princi-

4

Hopis. .
‘ ’ ¢ .
It .is llkely that educational dlf- ..
ferences between the two tribes was an U;w

1nterven1ng varlable between contractlon
v of the land base and involvement in wage
work, but good comparatlve data are avall-
Cér—

'nly it is true that s1mpiy by virtue

aole only«for the post-war perlod.

-
~

ta concerning Mmerican Indians

have improved considerably. Information
from a number of sources is available.
The types of data and their 11m1tat10ns
are outlined in. the Appendlx.

e ! i

\\ .
A A



A
by

“To l}é’ﬁ/

Resultsﬁfrdm Published Data:

" Davis (1968; 138) h
following thesais:

ast success lF controlrlng

\\\ mg;tallty, families tended to use’ every...
}»//' demographic means poss1blewtqwm9x1mlze

|~ - their new opportunities and to avoid rel-

. \\\\atlve loss of status." 1t is-suggested
36 this report that the Hopis, having
been prec1p1tated more rapidly into

the wage economy, were more likely

than the Navajos to have reduced their
rate of population growth as a means of
preserving.their new economic gains. Al- )
though the data presented are reasonably
accurate, it must be emoha51zed that the
antrepretation is at this p01nt speculaw

tive and should be “sggarded as a hypothe-

,sis.1n§need‘of further
One demographic responsé used'to max—'
) imize ney ogportunlbfes is mlgratlon- It
. has been preélously stased that an 1n—
i . creaséd rate of Hopi out-migratiom in the
early reservatlon pquod could not be doc-

¢ ,umented. There does seem to be ev1dence

‘ for such an increase i1n the post-war b

s r perlod ~however. Nagata (1970; 226) esti-
mates that in the late 1950 s and ‘early
1960 s about 25 percent of the Hopis and

13 percen@ of the' Vavajos lived off their
respective reservations. ‘Kennard's (1965)
‘data for Secqnd Mesa indicate 26 percent he
livaing off—reservatlon in l96la Kuank et
al. (1971) presented 51m11ar data gathered

%

J; a dlfﬁerent mariner.
Clearly, better education provides
somewhat better access to a wider varlety
.. of employment opportunltles, and there is
LA ev1dénce also that the Hopls in the post-
+ Ty, way” perlod have attained hlgher levels of N

education than have  the Navajos. 'Among
Hopis aged 25 and abqve 1in f§§8, the medlan

" years later (i.e.,

number of years of education for reserv

tion residents is about 10.5 (BIA, 1969
44). For Navajos aged 14 and above in/

! .
medians are elevated above what the

' have been had the data been available for ,

those Navajos aged 25 and above. ,@ight

in 1968), this/cohort
of Navajos would still have been’likely to
have had a lower median than the Hopis

. questioned in 1968.

: /
Higher economic status and educa . //
" tional levels also have been related fto

.
e tg
that is,“limitation

another important demographic respo
new opportunities: :
In general, birth rates
among . Canadian lndians (Romaniuk and 7
Piche,'l§72), amerjcan Indians, and’ /
Alaska Natives (USPHS 1971) have f 1-
lowed a curve s1mllar to that o/'t e rest

of family. size.

of the populafion 1n North Ame Jc . |
Though blrth ra,teéi are still’ ‘muc higher
than in ‘the general populatloh they have
"been decllnlng ch51derably 7ert111ty
of Canadlan Indxans has declined from
46.1 per l 000 in 1960 to 36 @ ,per 1,000
in 1969.
Natlves the dec%she has be¢n somewhat
f;om 42.5/per 1,000 1n
1968. The dif-~
of somewhat - -4

less dramatic:
“1960 to 38:5 pe 47,000 1
ferences among areaspar

/

greater magnitude, however.

.

For example, fgrtility in the

Albuquerque Area® yhich includes Southern
Uteg and charll}
as well as the

39.1 per 1,000/to 34.8 while the Navajo

Area (which ipfcludes the Hopis) went from

and Mescalero Apaches
Sstern Pueblos, went from

' 46.6 to 39.7 over the same period. Al-

\

though thege rates are still about twlce
the natiopal flgures (23.3 to 17.5), they

seem to Aindicate the beginning of a -

Tt ‘

For American Indigns and Alaskaﬂ
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7 east than elsewhere ©On the Reservation.

[MC

\prhward trend which may have consider-

able significance in years to come.

\)

At the same time, of course, the
population 1is continuing to grow at a
- rapid rate due to the decline in infant

In 1955 the infant death rate
live barths) in the Navajo
1n 1967 1t was 38.7. The
corresponding figures for the Albdguerque
., %rea were 86.8 and 37.1.
figures in the géneral popqlatioh were

26.4 and 22.4.

mortalltx.
{per 1,000
Area was 87.8;

Comparable

|
+

EL: purposes Jf this study, however,
these figures gaq\only;glve indications of
g;o;s changes. Because the Navajo Area
data group Navajos and Hopis, and because
the former tribe 1s so much larger than
the latter, the figures are representative
of tné savajos-dnd do not show any inter-
tgapal distainctions.
aaégvdo not demonstrate any areal differ-

In addition, these

encés bn erther the.davajo or Hopi

Reservatloys. )
N ' v v *
. S
s Ve
. That such areal distinctions 'do exist,
on the wavajo Resefvation at least, is

clear fron data publlshed previously.
‘Johnston {1966; 130) “has shown that thé

2\

, ' population at theweastern end of the Wav-

ajo Reservation 'has grown much more
rapidly in the 22 years betheen 1935 Snd
}937 then 1t has elsewhere. Thls is
ﬁt probably due to migration to sources of
wage work which are more plentiful in the

Chlnle, for example, which had a crude
bzrth rate of 48.4 'per 1,000 in 1957
(MpDermoxt et al., 1972), grew by only 33 -

H

L0

i9

‘in their analysis of the 1960 U.S. Census

g

percent .during the'period 1935-1957. This
pattern of intra-reservation migration
would be likely to.have the effect of at-
tracting young, relatively more accultur- K
ated people to sources of wage work. ’
Indeed, Hillary and Essene (1963) found

that the census county division which
includes Fort Defiance and Wipdok Rock,

the headquarters of the Tribe as well as el
various federal agencies, had a fertility {

ratio of 803, which is lower than that‘of
any other part of the Reservation.

Unfortunately, the census county divi-
sion that includes the Hopi Reservation
also includes-latge areas of the Navajo as
well S0 that it is impossible to make any
inter-tribal comparisons. However, using -
data from BIA's 1968 census of the Hopi N
Reservation, some rough comparisons can
The fertility“ratio of the Hopi

which

be made.
Reservatlon in 1968 was about 600,

~-ls Wlthln the range of many Anglo commu-

ltles in the surrounding states. Fer-

E@tillty,ratlos for a number of other lo-

cations follow:
headquarters for both the BIA and the ’
577;
whigh is the Tribal headquarters, 641;
504; the
three Second Mesa villages, 748; Polacca, -
457; the three Rirst Mesa villages, 687;
555.
sma;l numbers iﬁ each village} even . R

Keams Canyon, which is a

Indian Health Service, New Oraibi

the three Third Mesa villages,

and Moenkopi, Given the rather
clustering them by mesa, it is probably
not appropriate to rgad too much into
these differences. What ig iAmportant,
howedér, is to note the fact that all
area§ are lower than the lowest NavajoQ
area u Thus, though it was not possible,

T

uslng the Pubxlc Health Service data on
birth,rates by Area,
tweeh the Navajos and Hopis, it appears

to dlstlngu1§h be-

.
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from-these data./crude though they are,

'Nwafthag there are in fact differences in
fertility between the two tribes.

@ -

@

'
§
h

<,
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It should be emphasxzed however,
that these data apply only to the reser-
vation populations. As yet there are no
comparable data. available for off-

What data, do

exist come from an attempt to enumerate

reservation residents.

completely all Hopi residents of three
Arlzona border towns (Holbrook, Winslow,
and Flagstaff) in the summer of 1971.
Théxﬁotal nﬁmber of individuals located
was fgf?“ﬁﬁich is probably 95 percent

of the Hopis living in those towns and
abo&g\one-ﬁalf or one-third of the
total number estimated to be. living off-

reservation.

Of these 761 individuals, 128 were 5
years of age or younger and 159 were women
between 15 and 44. Thus the fertility

+ ratio of this é;oup was 805, some;hat
haigher thdn the ratio found on the Hopi .
Reservation in the BIA's 1968 census.

Tnese results contrast with the pattern

(Uhlmann, 1972), and it

\seems clear from these data that the fer-

tlllty experlence of off-reservation

- 1n domestic work

famllles 1§ considerably different than
<hat ‘of ‘reservation families,—-

Using the fertility ratio, it 1s pos-
sible to calculate the approximate crude

L

s
LN :
Py

?{, \‘. » I

riL

described among Papago urban migrants where .
the women tend to be unmarried and involve&..meant

birth rate for the 5 years preceding the
155, note 6).
Using this method with Hopi Reservation

census (Johnston, 1966;

data and assuming an infant mortality
rate of 40 per 1,000 live births,
age--yearly crude birth rate over the 5

the aver-
yéars ehding in 1968 is calculated to be ,”
’ N
about 25 per 1,000.
group interviewed off-reservation had a

(In contrast, the

rate of between 30 and 35 per 1%00
Even allowlng for selective mléiatlon 05

the
iﬁhte does not appear llkely to have been
giabove 30 per 1,000, which ls still low

a?g\.
}

’ 'i' ,g
Results from Unpublished Data: .1970 to

1971 .

.
Even asSuming considerable errors,

compared to the

We have so far beeﬂzable to show
that the Hopis have experienced a rapid
demographic transition since the 1930's,
analogous to the experience 6f the
Japanese, whereas the_ Navajos have ex-

*peritnced a more delayed transition
characterlstlc of most developing na-
(Omran, 1971) .
that within the space of a.geggr-
the Hopis have moved from a situ-
in which they had both highjbirth
and death tates to one in which both

;tions By this it is K

ation
ation

~

rates were lowered very'dramatically.

The result has been that thé Hopis never
& seem to have experiénced a rapid'rate of

populatlon growth over a prolonged perlod
The Navajos, on tﬂb other, hand
fhave experlenoed¢

oftmm

ﬂramatac drop in death’

rate while the bir th rate ‘has’ dggllped

only very élowly.. The result has been a

-

- R . [}
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continuing rapid increase in population,
a situation which is characteristic of

most developing nations. -/

v

In this section data are pregsented
from the Indian Health Service (IHS) in-
patient and contract tapes which confirm
the different birth rates reported for ‘
the Hopis and Navajos and which allow
construction of age-specific birth’ pate
curves for each tribe.

f?e shapés of'age—specific birsh -

rate curves have been categorized into
" three types (U;ited Nations, 1965; De-
1972): (1) the brgad peak type

said to be characteristic of developing
nations in which birth-rates in the 20 _
24 and 25 to 29 age groups differ very
Aiittle, are higher than the rates in

Jong,

groups above and below thosé ages, and °
decline in the older age groups. as a re-
sult of menopause; (2) the early peék
type, with births reachlng their hlghest
point in the 20 to 24 age group, and (3)
"~ the late peak t&pe, with births reaching
thelr hlghest point in the 25 to 29 age
Types 2 and 3 are said to be
charagteristic of developed nations.
Although virtually all societies have
peaks in the twenties age group, the
point emphasized here is that so-called
developing nations have a bro;der pat-
:tern than do developed nations. Figure 1
Colombia
and

illustrates all three types:
. represents 1l; the United States 2;

12

R . ‘ g . ¢ s
2 + ; - . .-
" , - \‘ .

. . .

Japan 3 (calculated from data
68) .

in Keyfitz’
and Fleiger,

Since the Hopis appéar to resemble

the Japanese in the rapidity with which
théy have undergene the demographic
transition, there would be some reason to
expect thag'the age-specific birth rate
curves would have been’similar in the two
societiés. Figure 2 shows the cufyes for .
both Navajos and Hopis, and it is clear
that Hopis follow the early peak type

of pattern, and that Navajos are not
readily categorized, appearing to be
gransitional between the broad peak of
type 1 and the early peak of type 2.

These data suggest that although the
Navajos_have é high growth rate, there is
some reason fo believe‘thatﬁ@he rate is

%}kely to begin declining if births to

o -
q@ﬁer women continue to decrease as they

seem to have within recent years.

_ Because the number of Hopi births is
so small, age-specific rates are likely to
be unstablé. The analysis is therefore
presented "in a somewhat\different fofm in
Table 5.

of Navajo populatlon and the ndmber of Nav-

USLng several different estimates

ajo births, and applying them to the Hopi
population, expected frequencies of Hopi
births have been computed and the chi-
square values have been calculated to test
the hypothesis that the age distribution of
births does not differ between the" two

tribes. In each case the differences are
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Figure 1: Age-Specific Birth Rates in Selected Nations

significant, and it is clear that Hopi @ﬁé/éa erns within tribes are not '
. rom place to place, however. As
children at younger ages than do Navajo . Figu 3 indicates, 'the Tuba City sub-

ncy has generally higher age-specific

women do bear a greater proportion of their .constan

women. That this pattern is not a result, a
e 4

of Navajo women deferring childbeariqg, birth rates than the other areas. A chi-

until their late twentie#$ or thirtiés is square analysis was performed by fitting

demonstrated by a review of IHS out- an additive model in’ the loglt scale The

patient tapes which reveal/;ﬁat ut 50 chi-square goodness-of*iit tes; o? 28 de-
- percent of the primiéravidas j¢{ each ) grées of freedom was 77, 5, whiﬁh is signif-
tribe are between 20,aﬁa f o icant at less than 0.001 " (C, ‘L. Odoroff,
- A .
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100
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- oNAVAJO ({LOWEST)
"aHOP) o . T

—T —
15-19  20-24

10-14

.- .. Figure 2:
K Rates,

personal communication). his is a re-
flection of inconsisteént/differences be-
agencies. fgr example,
that the rate for women aged 40 to ‘44" in

It is striking,

'S »Tuba Clty drops below the rate for women
in Chlnle (Figure 4 shows the locatlég
of the dlfferent subagenc1es and
countles )
!
The western end of the Navajo "Reser-
\VQE}oﬁ has‘Seen less intimately in con-
tact with the dominant society, is less

industrial, and has fewer centers of wage

-

Hopi and Navajo Reservatlon Age-Specific Birth -
971 1972 Average

— <
work than \n_are found elsewhere (Harman et

/f969)

‘ In addition, as the figures

: tween age 3poups of wo Iﬁ'aiEEEEEHE'EGE://'ln Table 6 1nd1cate, the infant mortality

rate on the western end is higher than it
is.e;sewhere. Thus, it would appear that
the higher birth rate in the Tuba City
subagency\is reiated in large pa}t to a,
higher infant death rate on the westery
end of the Reservation. , —  ~

The effect of a lowered infant mor-
talityqrate(is similar in directién
though not in magnitude to an elevated

birth rate. It thus appears that the

14 .

23




e - . /

'ERI

Table 5:.

Expected Hopi Reservdtion Births o >

/ . - (average for 1971 to 1972) /7 <

- ) . .

No. Observed )

Age Group Hopi Births A
10-19 .- 20 15.6
! 0-24 a8 29.1
2549 ' 22 17.0
30-34 .9 13.8
35-39 6 9.7
40-54 5 L - 7.2
{Chi-sqdare’ . 23.38
]'d-f ) 5
p-value ' 0.001

?

i

A = basedion high Navajo populatlon estimate; B'= based on, low Nava]o populatlon

_No. Expected Hopi Births

‘ B c D
19.1 17.8 21.8
37.6 33.0 °© 42.7

‘208 19.0 23.6
16.9 15.7 19.2
11.9 10.9. 13.3
8.9 8.1 10.0

- 1
16.60 18.82 18. 40
5, 5 5

0.01 0.01 0.01 -

. estlmate EF = based on high estimate plus 400 ,additional blrths, D = based on low

.estimate Elus 406¢ad§1tlonal blrtps.
7 :

. “

!

“ 5

. o
SRR

[o"

lower birtﬁ,rate qp the eastern end of
the Nava]oﬁ?eservation is offset to some
slight deg%ée'by t@e lower infant death
rates. The net effect reservation-wide
would then seem to be intrinsic rates of
natural increase that are more nearly
similar ;hdn the'age-gpecific biréh
rates alone would have squesyed.

Thé)i:gh the data inc;ude Eformation

. on some Navajo women who give off-

reservation addresses, such 1nformatlon

has not been utilized because so little
,‘ is known of the offtréservation popu- ;
lation concerning numbers, length of
stay, and area ofbotigin. In addition,
it is known that there are Navajo com-
munities of significant Size in cities
ou;éide the area covered by thé.records,
such a§ Denver, Dallas, Los Ahgeles, and
‘Chlcago. It is possgible to say’ that,
counting the deliveries recorded w1th1n

the service area of "Navajo country,"”

R A v 7ext Provided by ERIC N \
3

‘between 28 and 34- ‘per 1,000.

-
( f

which would” include off-reservat@%n bordef
towns and nearby cities ‘as well as the
reservation itself, éad'é%timating about
400 births, per year lost to the record
system, tlie crude birth rate appears to be
That is,
there are approxlmately 4,000 blrths ,per
year in this population and the qate de-
It should
be pointed oﬁf, however,gﬁhat'eveq 3§mper_

pends on the dengminaébr used.

1,000 represents a decline .from estimates

of rates of several }ears-ago.

1 . -

The problems of dealing with differ- -

.ences wijthin the Hopi populétion are

equally formidable, Information on dif-

ferences between villages has not been .
provided in this report because the rumbers
are small enough and the time period cov- '
ered so short that the rates discovered are
likely Fo'be very unstable. aFor such an
analysis, a longer time period would be

desirable and that will be the subject of
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future investigations. The éverage nqmbér;

- of on-reservation births for each of the
" -years of this study was 7106. With a

populatiod of between 5,000 and 5,500, the
crude birth rateé is in the range of 19.3
to 21.2 per 1,000. '

oo ’
"It has been observed thaé the off-
reservation Hopi population appears to have

‘a~higher birth rate than the on-reservation

population. 'This rate was calculaté& from
a 1971 census of all the Hopi residents
of the border ‘towns of Holbrook, Winslow,

16

v

and Flagstaff, Arizona. The data, from the
IHS yield an average of 55 births per year
to off-feservation Hopi women. If it is

. assumed that bédtween 25 and 33 percent
" of the Hopiks™ live off-reservation, then _
' between 1,600 and 2,500 Hopis live off

their reservation and the crude birth

rate is between 22 and 34 per 1,000,
Moreovers, if it is assumed that (a)

the age distribution of the women enumer-

ated in the 1971 survey of border towns &s

fepresentativé of the age distribution of

o

s

e
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Table 6: Average Anpual Indian Infant Death Rates Per Thousand Live Births:-
\
‘ County /
Years Apache - Coconino Navajo * Mckinlex
1950-1954 100.0 134.6 136.0 120.0
1955-1959 62.0 59.2 79.7 74.0
. 1960-1964 48.5 62.0 0.0 49.0
1965-1968 40.5 58.7 52.0 35.3
. ' . e

all Hopyi women living off*téservation,

and (b)the total of off-reservation resi-

dents is, three times.the number of border
/ town:fésiﬁents (i.e.}.total off is 2,283,

possfbiy'an.over-estimate), then an age-
_spécific-birth rate patt is obtained

as shown if@?igure'q. Z?::aring it to
~the reservatlon pattern displayed in the

same flgure, it is noted that the differ-
(e ence 1n crude. birth rates seems to be ac-

-
’

counted ‘for by continuing birthg to off-
- reservatlon Hopl women in their early

e v

*tnlrtles. . -
.

It has not been possible‘to account
"for the higher barth rate off reservatlon.
A lower'rate would have been expected.
The higher rate may be ‘due to: under-

the number of, off-, ﬁ.e‘t

.

1

u -
estimation
a more fertzle populatlon. This remalns

future, although based on our census of

border town res1dents, it appears that
the higher birth rate is a real finding
and ‘one that needs to be explained.,

A N

Finally, with an average of “about
160 bifths per year in a total population
of. 6,500 to 7,500 on- and off-reservation,
. the Hopa crude-bln;h rate 1s between 21.3
and 24.6 per 1,000, still lower than the
lowest limits calculated for the Navajos.
. Q .

‘ reservatlon nesldents or to mlgratlon of -

. . a topic to be investigated further in the .

Qountz pata-

The preceding fse utilized
data sprovided pri ar'i Y the IHS and
BIA 1n published and unpupllshed form.j'
Thiis sectbon draws on county data pro-]
“vided by "the U« S. Census and the USPHS
Offlce o&,ygtal Statlstxés. The 1Lm1ta-
tlons of these,data have been emphas;zed

under-ehumeratlon of

in the Appendlx.'
Indlans, under reglstratlon of blrths N
and dEaths, and”’ fallune to dlstlngulsh
betweEn members of dlfﬁerent trlbes and
residents on- and off-reservatlon.
theless, the data are valuable becauser
they allow us to compare each countp

in 1960 and 1970 and by cerEadtifg, for :

net levels of migration for Whltes and non-

Whikes (more than 95 perdbnt of whom are
indians) 1958). Figure 4 shows
_the overlap between counties and. sub-

(Barclay,

agencies on the Hopi and Navajo Reserva-
tions; Table 7 shows the populations of
each county in 1960 and 1970; and Table 8
shows the vital rates and mlgratlon patr

tern in the five:.counties. .

T
There are a number of striking- fea--
for both

crude hirﬁh

. tures revealed in Table 8:
Whites and non-Whites, the

.

None- .

.:~rates of na&ural 1ncrease, to estlmate the :

rate is dropping, though at different{rates

in different counties; crude death rates

” Lt .
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‘have tended to change very little over the
1960-1970 decade, and‘mlgratlon patterns

~d1ffer radlCally from ‘one county and rac1al

group to another." T J

In every county But Sen Juan, the non-
White -crude birth rate, though declining,
remains considerably higher than the White

rate. In San Juan County, the noanhlte.

ate was lower in ‘196§ than the White rate. .

More generally, it appears to be the cake
that the three Arizona counties had a
larger net loss of Indians due to migratien

°
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®
(between 19 and 28 percent) than did the ,
New Mexico counties. Indeed, San Juan
Counby hdd a net loss of only 4 percent of |

its ‘Indian re51dents. Conversely,sthe

,three Ar'zoﬁzwegﬁntles lost a smaller
proportlon 5" their White populatlons,
nty evén galnlng 6 percent due

to 1n-migratlon.

SUMMARY: AND DISCUSSION

The results of this study suggest
that the Hopis and the Navajos present

8
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two very different patterns‘of‘aemographie society both through educational institu-
transition. The Hopis appear to have . tions and wage work. In this they con-
made a &ery rapid transition from a_ trast markedly with the Navajos, who man-
situation in which they had both high : ifest a delayed type of transition'which
\Ablrthaand_death_xatesbto one _in which . __ islmore‘characteristic _of most developing
‘they have lowered both rath dramatlcally.r natlons (Omran, 1971). .‘ ‘ .Y e
In addition, the perlod “of chlldbearlng P N~ fi~&t,,:;§3i"‘}*‘7
is ‘concentrated in the early twenties ° . It is'sugéestéd in this reéert’that
age group. ' - " the delayed pattern is the result of the
’ ' ~— '\'expan51on of the Nava:o land base and the
The cause of this accelerated tran- ' persistence of many features of tradi-
sition appears to lie in the contraction ‘_txonal asto, ) ife. Indeed, it appears.
-of the Hopi land-base and their resulting Fthat wage work for ma Navajos has con-
increased involvement in the dominant . tinued to' be primarily a eupplement to the

> v ~ B

. ' o 19 t
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mable 7% .Bgulation of San_Juan and

i

&ore tr;dirional subsistence economy.

However, such changes are not occurring
at the same rate throughout “the Navajo
ervation. ' '

Fertilidy

It is typical of the delayquaemo-
c tran51tlon that bi
ter de%th rates have de-

clined, thus, l d;ng to an exp1051ve growth
in pogpulation unt the birth rate declines
and equilibrium is r tored. The Navajos

nave manifested this pastern over the past

a crude birth

several generations. Fro

raﬁe;somewhere between 40 anX 50 pér 1,000,_1

Apache, Coconlno, an§ McKr

ferences.
Countieé all have birth rates of nearly

per 1,000 or above. Navajo 'County has.a’

» rate of 34 per 1,000, which mﬁy be ac- &
counted fqr in par{ by the fact that about

\

N .29

"

-

Y o -~

R

McKinley Couﬁties, New Mexico,

. anq\Navajo, Apache, and Coconino Counties, Arizona
- ' ¢ Noh-Indians .
. with Spanish Surnames
. e . g
Total Percentage Percéentage Percentage of
County Population A Indian of Total Non-Indians )
San Juan ’ . 3 £ ) ,
1960 L Y 6.8 . 9.3,
1970 359 -—- * )
. A - Al
McKainley: 5
1960 - 56.7 ‘q*
1970 43, 208 614
Navajo . \\\‘ 3
1960 . 37,994 N 50.9 - O
CI970 - 47,715 48.3 4 >
\‘\,
Apache - >
1960 3307438 T 74.8
N 1970 32,298 * 74.3 o
Coconino ’
1960 41,857 27.9
- 1970 48,326 24.8

20 percent of the Indians iIving there\are

Hopis. San Juan County has a birth rate

in the mid-twenties.\

.

In addltlon, the age-specific birth
te curves indicate that the western end
of the Navajo Reservation has a pattern
muég more 51m11ar\\\\what is found in a
nation such as Colombla than do

t thls

other parts of the
1s ot due to many women delaylng child="

bearing until their thirties is indicated:
by a review of prenatal élinic records
which showed that appraximately half of all

. Navajo and Hopi primigrévidas in 1970 and

1971 were in the 20- to 24-yegr-old age

group.

o "

'3

- T o

. These dlfferences~would seem to indi- .

cate that the western end, of the resefva-
ion is still conSLderably01ess 1nfluenceq/



Table 8: Vatal Rates and Migration in Five Southwestern Counties

W

1960-1968

Crude Barth Rates Crude Death Rates Migration** N
County 1950+ 1960 1968 1950 1960 . 1968 (Number) (Percent)
~— ~ n
San Juan e . . ' .
Indian 31 40.0  26.7 15.9 6.9 - 5.8 - 802 - 4.0
White 2.5 - 34.1 . 1.5 -12,429 -27.0
McKinley - )
Indian 32.4 45.6 - 3,614 -11.8
I °  wWnite 33.6 31.2 - 2728§\ -12.5
Apache . ’ . , .
Indian 30.0 51.0 49.0 11.1 8.8 8.5 ‘- 9,784 -28.6
White 27.0 34.0 26.5 ° 5.2 9.5 3.1 - - .655 - 7.8
wavajo ‘ . . '
Indian 33.4 43.1 ° 340 12.5 8.2 6.4 - 5,283 .=19.3
wihlte 28.9 32.2 22.4 7.6 5.7 6.3 F 1,307 + 5.9
Coconino ) -
Indian ‘42.5 41.0 44.0 11.1 6.9 6.8 - 4,506 . =25.0 .
wnite 27.% 31.4 20.3 4.9 , 6.4 5.4 - 1,036 - 2.9 -

. - -~
. .
- .oy
« Y. .

- Tx Underﬂreglstratlon of barths for Indians in 1950 probably mdkes these

~ /
figures of doubtful value for the most part. - \

** - gignifies loss of population; + signifies gain of population.

~
. y . . -
end of the reservation. It would also sug- supporting. . Clearly, there is‘boupd to .
gest that family planning programs, may have be a significant change in marriage roles
@most success with older, multiparous women as arresult. This 'same pattern may be
among the Navajos and with you%ger women ! developing aﬁong Navajos in the San’Juan
among the tiop1s. Only‘after_the age- County area though the data are not pre-

speciflc birth rates in the older age

cise enough to document that as yet. «
D groups decllne.ls,yt l:kely that younger '’

-

women with fewer children w-ll become re- . Second; it is also olear that the
ceptive to family planning. more children born and surviviné to
) ‘,~\ adulthood, the more likély is there to be
- The implications of different levels ! competition within the famrly unlt and
o of fert: lity for family structure are , .among families for scarce resources. ‘As
' also 1mnortant. First, it is-obvious *f; a result, patterns.of cooperation will
\\\ that 1f women contlnue bearing chlldren . likely continue to change and increas-‘,

: *'into their late thlrtles and early * i in§1y be confined .to the residende unit,

, forties, most marrlages will not be with- or even the nuclear familx rather than
out some chlldren to radse untll the extending to 1nc1ude several different .
marital partners are in thelﬁ late " residence units. ”’jqr . : o
fortles or early flftles. Contrast this ) ‘

- to the emergent Hopl pattern' where most | Third, changing fertility patterns
women will be in their early fortles when- . have an important influence on.the age
the last child s\capap%e of being, self- struoture of a population; A population

) 21 - L - o
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with high fertilaity is a.young popula-
tion whereas the reverse is. true of a
u?hus,

the Hopi pop-

population of low fertility.
within another generation,
ulation ought to have‘a significantly
larger proportion of elderly members.
This is nogvlikely to be the case with
most segments of the Navajo population
except perhaps those-people living in* the
San Juan County ared. Such a changing
age structure will influence both the
disease patterns found in the two tribes *

{wrth the Hopis likely to manifest a higher

proportlon of chronic” and degeneratlve dis-

As
the Hop1 population ages and as many young

eases) and the problem of dependency.
people move away, the residual reservation
population is‘llkely % find itself without
the day-to-day supports that are character-
1stic of societies organized‘afoupd the
extended family.. It is in this setting
that a vadriety of government social service
agencies may assume increasing importance.
Unlike the Nauajo population, where de-~
pendency tends to be found in the younger.
age grougs, those agencies serving the Hopi
may well find that they are being faced
with a somdé¥hat different set of problems
in an older population,.. - . .

.

Mortality

Table 6 shows the average annual
Indi1an infant death rates for the flve .
counties from 1950 to the end- of the .
1960's"

dropped'dramatlcally in each county;

It is clear that the rate has

_There
is also some evidence .that jt has no <
changed dramaticayly in Cocoqino ounty
since the late 1950's, unlike fhe ?ates in
ble that this

deviant pattern is the result of‘poorer

L. ..
the’ other four. It is pos

-living conditions whlch, beyond a certain

ieVél, cannot be compensated for by good

.

acute medlcal care as is now prov1ded by

IHS. As part1al confirmation, Table 9

22

shows the proportions of‘Indian children

' o die within the
It is noted that i
each county but Coconlno the proportion
0-54 through
The significance of this change

under orfe year of age
flrst 28 days “of llfe.

tends to increase from 1
1965-68.
is that those deaths occurring within the
flrst 28 days are llkely to be due to some
type of congenltal anomaly ot b1rth defect
rather than to environmental conditions.
White infants in these same counties die
almost entirely within the first 28 days,
for example. Thus, there is some indi-
catlon that in Coconind County the
' environmental condltlons are more hazard-
" ous to.the health of Indian infants than-*
are the conditions in other counties.

It would appear that there rs some
association between hlgh b1rth rates and
high infant death rates, but what the
"nature of the relatronsh;prls it is im-

* possible to say. It mist :be remembered

that these are aggregate data; and thefé;

fore it cannot be inferred that it 1s the

very same women-who loseuéhild n in in-
fancy who are also responsikie for the
high birth rate. Thus,%hile it would
seem logical that‘f ilies . have some no-V”
tion of desired family size and that they
keep having ohiddren until they have
reached t

t size despite many deaths,
4 presently in hand only i1us-
traté the association between high’birth
and death rates in’ths~re§ion of the
western end. It is equally conceivable,
of course, that the'associatibh"éoes the
other way: the more children, the less
able is a‘faﬁily to. care for them and
titerefére the higher the death rate.

. . i - i

It should also be noted that’the '
crude death rates (all deaths per i 000
popuf\tlon) have npt changed s1gn1f1— .
cantly over the past decade (gee Table

8) This is.not Surprising and is

31, _ ‘

n
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s1m11ar to patterns found elsewhere. It

serves to emphas1ze, however, that in
the later phases of the demographlc
transltlon, 1ntr1ns1c rdtes of natural
increase are more likely to be influ-
enced by changes in fertility ‘than by
chanles in death rates. Indeed;.the
.,a_variations in the rates 'of natural in-
reasé ln the five counties are attrlbu-
table almost entirely to variable de-

5,
cllnes in the b1rth rates. l

o Y

t‘_ l G . & 1
Migration® r 4‘

de have shown that the three Arizona~

countles whlch 1nclude part of the Navaqo
: ‘and all,of the Hopi Reservatlons have a =
much larger net loss of non-Whites than <
Whltes.,
d ¥ B
Te o aﬁout Aan equlvalent loss of both groups;
& and San Juan County has a pattern of loss
that .is essentlally the reverse of *hat

McKinlev County, New Mexico, has

’ . found 1n the ‘Arizona countles (see Table
' 7) It would be a mistake, however, to as-
. sgme that those 1nd1v1duals remaining in:
each county represent .a residual popu-
;‘- latlon. Though in many instances th1s may
» ‘ he the case, it is also tr%e that there is

& rapid turnover of individuals wit?in

countles._ This has been documented for the’
. pulations of Flagstaff ;Cbconlno County)
, .and Winslow (Navajo County) where, respec-

Y. tively, 29.6 and 21.4 percent of the

\

;23

* v PN ~ .
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malnlng in each area.

" then there are likely,to be important

) . Days of Llfé‘ -
sl o, - ‘ . i ,
! - r‘ » / h -
. N i County %
7 ) . . :
2 Ygars San Juan McK{nle .4 Apache Navajo Cotoning
. —oRnsey —pacae o =RR ~o=2nIne
195J 1954 24,6 o # 310 24.0 24.0 26.0
© "1955-1959 -, 3.0 o7 .7 35.0 27.0 4Q.0
777 1960-1964 - 34.0 ' 39.0 K 33.7 . 30.0 25.0 o
%" 1965-1968 40.0 , 42.0 33.5 43.0 28.0

famllles had res1ded in each place less,
than 3 years when surveyed in 1969 (ASES,
1969 1970)$- *

Though comparable_data regarding the
reservaﬁgon populations are not available,
it does seem likely that the flgures of
"nét loss"’or "net gain" mask a great deal

e

of shlftlng about of the populatlons re-
It is entlrely pos-
sible, for example, that the development
of ‘wage work opportunities on Black Mesa
and~1n the vicinity of Page has not’ at-

- . B xtracted prlmarlly local residents from the

nelghborhood but has attracted back to the
reservation individuals who had been 1liv-

ing elsewhere, perhaps ln large cities

sucli'as Los Angeles, Denver, and Dallas.

Thus, the loss of Indian residents of
Coconino County may have béen 6, 500 over
the'decade of the 1960' s, with a replace-

ment of 2, 000 by people native to other
'Without data ‘from field studies ;

it is not possible to determlne anything

counties.
more than the net figures. !

It is‘clearly important to undex-
stand the migration process iﬁ more de-
if a.
nt proportlon'of the population

tail than these data can-provlde.
signifi
in some areas is belng‘replaced by 1n-
dividuals returning from large cities,
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. ramifications on the reservatidn.

. example, people who have‘spen% sonle years
11v1ng in c1t1es may be of a more- llberal
political persu351on than those who have
remained on-reservation. From previous

work there is some ev1dence that thls
is the' case (Kunltz and Levy, 1970) In

- addition, returnees may well have ac-

quired hew values relating to family .

organization, consumption patterns,
childrearing ractlces, and the likg,
and they will likely influence many

" people who have not mtigrated.

Fihally, 1t 1s evident that large-
nombers of Navajos have been forced to
leave the reservation. Should wage work
opportunities become available that would
attract them back,

containde to be faced with the problems of

the reservation would

population growth and competition for
scarce resources that plague it now, even
were the rate of natural 1nerease to de-
. cline signifacantly (T. Boyle, personal
commupication). Generally, however, the
population 1s growing more rapidly. than
1s the number of jobs, and 1t is likely
_that mlgratloh will continue to be‘ah
wmmportant feature of reservation.life in |
the foreseeable future. (For a soqewhat
:51m11ar analysis o§ Papago migration, see
Hackenberg- and Wilson, 1972). .

.
[y

"the generaL picture. that ﬁas emerge s
of two trlbal populatrons which have made
markedly different adaptatlons tb the B
aigcess of modernlzatlon because of the'
dlffexent impact it has had on each of

"them, The Hopis, having lost land and,
living 1n moye compact settlements, appear
~ to \havg made an accelerated,demograohic

transition_to a pattern of low fertility
+ which resemb

Q
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A FuiText provided by Eric -~
.
.

Though thé dataua;e far from ideal, .

-tion of ‘Lake i:yﬁil and its a
~w.nomic deveigp

. "end.

Created in the area, ther the demographic

that of the dominant Anglo-

D . . o® A

American society. This report suggests

what some ©of the results of such a tran-
sition might be, but clearly there will be
others such as the influence on inheritance

patterns, ceremonial life, and even, per-
haps, mythology (Kunitz and Levy, MS).

. The Navajo population has gained
siderable land over the past 100 ye
this appears to have led to the pérsistence
of a subsistence:économy supported by out- '
side agencies. Because many Navajos have
beéﬁJable to continue to live in remote and L
isolated areas, they have been somewhat re-
moved from the immediaté influence of the ‘

dominant society. The western end of the

Reservation has until very reténtly been ' e
particularly isolated, and the result has :
been, that different demographic patterns |
are manifested there than on the eastern ‘
end. Generally, thé western end shows .
higher infant mortality rates, higher crude 1
and age-specific biyth rates, and higher |
net loss of population due to migratien.
All thls suggests that the western end is
at an earlier phase of the demographic i
tran51t10n and that the resulting rapld |
rate of natural 1ncrease in" the face of
lower levels of economic development is
forc1ng the emigration of larger numbers

.

of people.

- . ‘e .

It is in this context that the crea-. '
endant eco-
n\_ﬁpay have, Some 1mpaot on
the populatlon structure of the western
What that impact is llkely to be will,
be determined’in largé measure by the bene-
fits accruing to the Navdjos as oppoéed to
some other group. If Nadajos have no

significant permanent share of the jobs

picture will probably ‘continue as it is

for quite sorle time to come.

' . .

]

-




* o

METHODS

r

/
When calculating rates, on€ needs a
numerator and a denominator. The numer—‘
ator cons1sts of those events beiﬁ@r
measured--blrths and deaths, for ex~
ample--and the dencminator congists.oWé
the pobulation in which those events. ’

occur. . -

y Numerator data_in this study come

from_two sources. Data used, in con-
structing age-specific birth rate cugves
come from the IHS Of the USPHS and are
IBM taped\reéords of all discharges from
IHS facailities for fiscal years 1971 and
1972.
available from those facilities with
which the IHS has contracts to treat ;

. Indian patients. This study used tapes
from the Phoenix 3>d Navajo Area Offices,
so the Yast major

In addition, compargble tapes .are

ty of facilities pro-
viding services to Navajos and Hopis
* were covered. )

o . . e

A There are clear limitations to
these data.
Hopi and Navajo .women deliver elsewhere.

Flrst, an unknown number of

e1ther in other hospltals where the1r ex-
-penses are pald bytthemselves or by a
th:.rd‘ party othef than' the: Government Th .
~or at.home. ~In .such cases, these de-
Mliveries. would escabe the recdrdkeeping
system used. for this .report. Second,
‘trisal affiliation and other character-
istics may e recérded 1naccurately."
,Thlrd, during flscal year 1971 a con-

s1derable number of records from the

. »
- [

APPENDIX

| medical record librarians at-all hos-

. of payment than contract with the IHS. On

.

Navajo Area were "lost before they ‘could
be punched on tape. g ’

v
—_— ¢

) -

With regard t9.the first problem,
an effort has been made to interview

pitals on and around the two reservations' -
in:an attempt to gain some'understanding
of the loss to the system that deliVeries
in other than IHS or contract hgspitals
At the Monument Valley
Hospital (Seventh Day Adventist) a 20-

would represent.

percent random sample of all discharges .
during fiscal years 1971 and 1972 was , -
coded and counted in the tabulatlons of ' ‘
 this report. At other hospltals serv1ng
fewer Hopis and,Nayajos an attempt was

made to éstimate the number that would have

‘been lost because of different mechanisms y

the basis of these interviews, it is esti- ~
mited that records are lost of 300 to 400
Navajo deliveries per year and of pgrhaps“

10 Hopi deliveries. We cannot tell how - .-
many childrenlwere nothorn in a hospital. i -
The IHS estimates that 95 percent of I -

all ;ndian,ehildren are now born in . .
hospitals) but this figure obviouslj can B ’

vary from one tribe of reglon to- another.
it has been necegsary to assue, however,

that for the tgo tribes discussed here the
same~proportlon is delivered in hospltals‘“——————————
and that_the loss,whlsh does bccur is

random. 5 .

. ®

. b -
As to adequacy og recording chdr-
acteristics og mothers, it is necessary to
assdne that the vast majority of recoxds
A sample oﬁ,IHS records has
beeri recoded-and matched with the tapes

are valid.

» N 4
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provided by the IHS.

wards of 90 percent on virtuall

The matches e Qp-
all para-
meters, permitting _some confidence in—the
rellabllltv of the record : Howeve;,.the

validity (how well.the records reflect

reality) is something’which is necessarily,

assumed.

Iégfthe third problem, loss -~tec-
ords in flscal year 1971, the fqalow1ng
djustments were made. "Using tHe monthlyn
reports of the total number of d1scharges
from each Navajo Area hospltal, the
number of discharges on the IBM tap was
compared with the number reported by the
hospital. This comparisop yields an
estimate af the proportion reported on
the tapes, which is E&een 85 and 95
percent %or each hospital, ,it was as-
sumed“that the loss of records was ran- .
dom.
gccurged in each facility is adjusted on
the basis oﬁ‘théhprbportion of receyds
lost.

/ S . . {

Data concerning--pre-1970 deaths and
births were obtained }rom volumes of
Vital Statistics of the United States,
but they do not provide'information on

'

The number of bﬁrthsxlikely to have .

which is thought to e accurate to plus or
5~
_minus 10 perc (i.e., the population

"and deaths are needed to calculate ¢

intrinsic rates of natural increase.

used:
tribes; and 1950, 1960¢—and 1970 eénsus
data for the five New Mexlco and/i
counties which include most,of ‘the Navajo
This
is necessary becausg t é/IHS fnfthédita ‘ ’
can be applied most eanlngf lly tolwhe ;

“»

rizona

and all of the Hopi Reservatlons.-

BIA reservation pgpulation data, which
include age and/ ex estlmates\for each
tribe and for, ifferent parts qf each

reservation,/:ghe_b;;;h_and deathndata’
from the yolumes of vital statistics were

availab}e for counties, including off-

. —
reseryation towns and villages, sora dif-
ferént denominator whidh included those -

areas was necessary-—-hence reliance on 3
the U.S. Census. 1

1

¢
The BIA data for the Navajo popu-
lation are Based on 1971 figures for en-
rolled trlbal.members resident in chapter
The total at
that time in this category was 130,000,

areas on the reservation,

-

tribal af%iliation. Ipdeed, Indian actually-fiight vary from 117,000 to PN
births and deaths are reported together ,000). In calculating crude and over=- .
WI;h those of Blacks, and-are. grouped ali‘age-specific birth rates, both figures ,

= .

sideration, this w

major problem Data from.the vital

statistics fecords rather than from the
IHS were utlllzed because (1) many deaths

may not occur in hospitals angd thus would .

_hot appear in the IHS recordkeeplng

system, and (2) historical data 6n births °

‘have been’used in order to give some indi-
cation of the poss1ble range. When com-
bparing age-specific birth rates from dif-
ferentspé;tslof the reservatlon, only the
ffggre provided by the BIA have been ¢~-'
used, rather than the upper and lowerf
limits, simply.for ease of presentatlonm‘y
—The reader sh uld be are that the true )
flgures could be highe

¢

or lower than

those presented her




E

Wé:ﬁﬁﬂ

159

1t 1s the BIA's opinion that these
That
1S, 1t is unlikely that reported popu-

figures vary in the same direction.

.lation figures are inflated By 10 percent
1n one subagency and deflated by "10 per-

cent in another subagency. Another in-

.. addquacy of- these data 1s the udler;';z
enumeration of children below the agg of
5 years, which happens because ch;ldren
2

are not offlcially enrolled in tﬁe tribe

. until such tlme as they start school.

Again, however, this under-enumeratlon 1s

. probably relatively cofistant from one:part

of the reservation to another.
~ S

~The Hopigﬁopulation data are based
on 5‘1968 BIA suruey of the reservation.
These data arg the most recent available,
but do not regpresent a complete eﬂumera-
tron,because some individuals Tefused to
cooperate.

" Nonetheless,
made to gather some\aataf om informants

attempts were
concerning those familie§ where first-
hand lnformatlon could not be obtained.”
For that reason, the age and sex figures
for the reservatlon population are as-
sumed to be reasonably accurate. 1In cal-
qulating rates, a growth rate of 2 .per-
The
ensus figures have been adjusted up-

quﬁt per year has been assumed,

/

c

wards to apply to fiscal years 1971..
A

and 1972. “
—

N

Arizona counties are-also problematic..
Observers of the censUs taking procedure
on“feservatlon estlmate that the loss was
bout 25 percent in 1970, This was
probably uniform across-the reservation.
'in addition, tribal afﬁiliation is not
: available from.the U.S. Ceﬂsus._ Thus),
“ N

-

Qo — E .

. ) , )
\;;Ihmhe~9rs.uCensus data as they apply
1

t dians .in the five New Mexico and. |

»
> g

-
°

fo;'tirth and death rates prior to 1970,
it'is not possible to distinguish between
‘Navajos and Hopis or between on-~ and off-
" reservation residents. The crude and
. infant déath,rates and crude birth rates
regorted here, therefore; apply county-

wide, though as most Indians in each

county live on-reservation, the rates may"

be considered®to apply primarily to

reservation residents. -
i .

. ot 3

. . Finally,'in using the- figures from.
.the vital statistics volumes it must be
kept in mind that the registration of
births and deaths has been a particular
problem when dealing with American

It is very likely £hat there

are errors due to under-reporting, ‘but

Indians.

1t may be assﬁmed that the errors are
essentially random from one county to
another and that they are all in the same
s (At
the time of this writing, fertility and

direction and of the same magnitude.

mortality data from this sofirce were

©  available only through 1968. 1In the”
calculations regarding migration it was
necessary to assume that 1969 was es-
?sentially the same as 1968.)

ACKNOWLEDGMENTS

Charles L. Odoroff,
Richard Slater, Paul Williams,.and

Dale Morse,

Barbara Wolfe provided useful aid and ad-
, Vice in the preparation of this report

The euthor is especially‘grateful to M’.

Melvin W;se of the Office of Vital Sta-

tistics of the Navajq Area Office of the

BIA, the staffs of the Phoenlx and/ Navajo
* Area Offices of the IHS, and‘the'A;ta

-

. O \
27 N

36

o

s
/

™




processing staff of the Albuquerqué Area
Offlé of, the IHS.

! Th;s study was sponsored by NSF grant
. GI-34837.

3

Aberle, S.B.D. 1931. %requeqpy of
pregnancies and birth interval
among Pueblo Indians. American
Journal of Physical Anthropology,
16; 63-80. o
Aberle, S.B.D, 1932. Child mortal&py

among Pueblo Indians.

American
Journal of Physical Anthropélogy,
165 339-349.. :
Aberi?, S.B.D., J.H. Watkins, and E.H.
Pitney. 1940. The vital history
of San Juan,Pueblo.
12; 141-18Y.
Arizona State Employment Serv1ce (ASES)
1969,
Resource Stndy

Human B;oIbgy,

Flagstaff, an Arlzona #}ea
Research and .
Informatlon Series No. ECO-3%69;
‘ Phoenlx
Arizona State Employment Service (ASESY.
1970.
Resourcafgﬁudy:

ﬁinslow, an Arizonac Area

‘Research and
Information Series No. ECO-1-70,
Phoenix.

Bailey, F.L. 1950.
Qraciices in a Navaho community..-

Some sex beliefs and

Peabody Muaeum of American Archaeo-
- logy and Ethnoloéy) 40; No. 2, »
Cambridge: Harvard University.
_ Barclay, -G. W. 1958.3
ulation Analy31s.

Techniques of Pop-
New York: John

Wiley and Sons, Inc.

" T s

o

’

’ Committee on Indian Affairs.

o>,

37

‘o

Bradfield, M. 1971. The changing pattern
of Hopi agriculture. Oécasional'
’ Paper No. 30. Londons Royal

Anthropological Instituté of Great
Britain and Ireland.
Bureau of Indian Affairs.

1920-1935 .,
Annual Reports 05 the Keams Canyon . _

Hospital, Hopi Agency, Arizona.
Washirfgton, D.C.:

v

National Archives.

Bureau of Indian Affairs. 1969. Demo-
graphlc Characteristics: Hoplxlndlan
Reservatlon, Arizona. Phoenix"" ey

AT
.o
.

DN

Arlzona, mlmeographed
Colton, H.S. '1936. The rlse and fall of
the pfehiétorig population of north-
rn Arizona. SCience,‘84;'337-343.
Colton, H.S.A:l960. Black Sand.
Albuqﬁe{:que: University of New

-

Mexico Press.

1972. Héar-
ings before the Committee on Indian
Affairs of.the Committee on Interior
Senate, 9é
Congress, on H.R. 11128 (Adthorize

Partition of Surface Rights of

and Insular Affairs; U.S.

.~ -
Navajo+Hopi Indian Land).
D.C.:
K.

Washington,
U.S. Government Printing Office.
1968.

family status preservation, and demo-
graphic response.

In N.W. Bell and
E.F. Vogel (Eds.), A Modern Intro-
duction to the FdhiT;T’%NéW York :
The Free Press..
1972.
fertility and mortalityf

Davis, Population growth, -

DeJong, G. Patterns of human
In G.A,

Harrison and A.J. Boyce, The

Structure.of'guman Populations. New
York: Oxford University Press.
Dennis, W. 1965. The Hopi Child. iew
York: John Wiley and éons; Inc.,
Science Editioés.
Dozier, E. P.- 1970. The Pueblo Indians of

* North America.
Ranehart, agd Wlnston, Inc.
ﬁack, J.T. 1942. The cHanglng physigal
env1rqnment of the ﬁopl Indians of

New York. Holt,

<t

. ¢
' 13




Arizon Peabody Museum of Américan
Archaezlogy and Ethnology; 35; No. 1.
( .Cambridge: .Harvard University.
Hackenberg, R.A., and C.R. Wilson.
’Relthant emigrants:

—~

1972.
.the role of

- migration in Papago Indian adaptatibp.
r. Human Orgdnization, 31; 171-186.
Harman, O'Donnell &nd Henninger, Associ-
. ; ates, Inc. 1969. Program Design

Study for the Navajo Tribe. Window‘
Rock, Arizona. .
Hester, J.J. 1962' Barly ﬁévajo migration
and accultu;atﬁag‘ln the SOuthwest.,
) Papers in Anthropology, No. 6.
' Santa Fe: Museum of New Mexico. %
* Hillery, G.A., Jr. 1966.

Eastern“ﬁEntuckians:

Navajos and
a compartative
study .in the cultural consequetices of

. the demographic tran51t10n. American
’ Anthropo}oglst, 68; 52- 70.
HilTery, G.A., and F.J. Essend. 1963.
¥ Nav population: an analysis of the

Southwestern Jour‘al of
Anthropology, 19; 297-313.

Hrdlicka, A. 1908.. Physiological and .
medical observatidéns among the

a
1960 census.

Indians of the Southwestern United "
States and Northern Mexico. Bureau of
American Ethnology, Bulletin 34.°
D.C.:
Printing Office.
Hrdlicka, A. 1931.
women. American Journal of Physicql
. Anthropology, 16; 8Y¥-90.
1966. en Canyon: a
University of Utah Anthro-
pological Papers, No. 8;.H Salt Lake
City: Univetsit§ of Utah Press.
Jett, S.C. 1964.

[
an evaluation of the possible

-Washington, U.S. Government

Fecundity in the sioux

Jennings, J.D.
summary.

Pueblo Indian migra-
Y tions’
physical and cultural determinantst.
American Antiquiéy, 29; 281-300.
D.F. 1966. An analysis of
“source of information_o§ the popu-

Johnstoh,

lation of the Navajo. Bureau of
American Ethnology, Bulletin 197.

LI

e © .38

-

29

d Waspingﬁon, S.C.: " U.S. Government

Printing Office. o
Kelly, L.C. 1968. The'Navajo Indians and

Federal Indian Policy. Tucson:

‘Arizona Press.
.4
19 Post-war ecdonomic

changes .among the Hopi. In Essays in

University’
Kennard, E.A.

Economic Anthropology, JProceedings
6f the Annual'Spr@ng Meeting of the -~
American Ethnological Society:
Seattle: University of Washington
Press. / i ) N
,Keyfiti, N;, and W. ‘Fleiger. 1968. World
Populatlon, an Analysxs of Vltal Data.

Chlcago-

. -

Unlver51ty of Chicago Press.
Kunitz, S.J., and J.E. Levy. {?70. Navaip
43; 1-8.
Kunitz, S.J., and J.E. Levy. MS. Navajo
and Hopi Fertility¢ 1971-1972. ‘In
preparation.
Kunitz, S.J., J.E. Levy, C.L. Odoroff,
1971.7 The,
epidemiology of alcoholic c1rrﬁ%§1s
in two southwestern Indian tribes.
Quarterly Journal of Studies on
Alcohol, 32: 786-720.«

1965

voting patterns. Plateau,

and J. Bollinger.

Lasersohn, W. Acute diarrheal

diseases in a ni Community. Public
Health Reports,i 80; 457-461. ..
McDermott, W., K.wl Deuschle, and C.R.’
" Barnett. 1972. Health care experi- ~
meht'at Many Farmg. Science, 175;
2331,

MciIntire, E.G. 1970.

lation change.

Hopi Indian’ popu-
. Presented at the 1l4th
Annual Meeting of the Arizo@a’Academy
of Science, Phoenix, Ag}zona, April
18, 1970. . '
Nagata, S. 1970. Modern Transfprmations-
of Moenkopi Pueblo: Urbana:’
University of Illinois Press.
Omran, A.R. 1971‘Y
transition:‘

The epidemiologic

a- theory of the epldem-

_iology of population change. The
Milbank Memorial Fund Qua}terly,‘43;
509-53p.~_, . '




,
7! A4

- . |
Reed, E.K. 1954. Transition to history in sSimmorss p L.W. 1942. Sun Chief, The Auto- }
the Pueblo Southwest. Amgrican . biography of -a Hopi ;ndian.\ New ) j
o Anthfopologist, 56; 592-597. - * Haven: Yale Uniéersity Press. v
- 7‘|Romadiu£, A., ahd V. Piche.” 1972.' Thompson, L. 1950. Culture in Crisis. New |
Natality estimates for the thadian . york: Harper and Bro£hers. _
Indians by stable populatioﬁ models, Thompson, L., "and A. Josepha 1947. The '1
1§dbrl969. Canadian Revi;w of ' Hdbi Way. Chicago: Univefsity of ) '3
Sociology and Anthropology, 9; 1-20. ‘Chicago Préss. ’ . |
. Rubenstein, A., J, Boyle, C.L. Odégbff, Titiev, M. 1972. The Hopi Indians of |
and S,J. Kunitz. 1969. Effect of 0ld Oraibi, Chqnée and Continuity. ;
improveéd sanitary facilities on infant Ann Arbor: University of Michigan }
diérrhea in a Hopi village. Public ; Presz>\ ‘ e §
Health Reports, 84; 1093-1097. Uhlmann, J.M. 1972. The jimpact ofes - ° |
schoenwettei,,J.; and A.A. Dittett. 1968, " modernization upon Papago indian v
An ecdlogical interpretation of | feréility. Human 6rganization, 31; |
) ) Anasazi %FtFlemenc pattefns. Anthro- . '149-162. e ‘ ' ﬁ
pological Archaeology in the Americas. Undefhill, R. 1948. Ceremonial patterns
. Washi on, b.C.: The Anthropological ’ ' in the greater Southwest. Monograph W
Socie:§§&{:§péhington. 7 13, Amgrican(EthnOIQgical Society.
- Schroeder,“A.H. 1968. Tentative ecolog- | Seattle: University of Wasbington-
ical and cultgral forcangnd their Press. .
éffects‘dn southwestern Indian . United Nations. 1965. Populatiqn Bul-
N farmers. Contribution§s to Soutywestr , letin. No._7(ST/SOAYSer. N.). .
- 7 ern Prehistory, Vol. 4, Proceedings U.S. Public Health Service (USPHS). "1971.
. VII Congress of the International Indidn Health Trends and Services,
Association gor Quaterndry Rgsearch, - =1970 Edition. 1Indian Hea;th Service,
Eastern New Mexico University Con- - Office of Program Planning and
. . ';ribut;ongl n Anthropology, 1; No. 1. Evaluation, Prograﬁ Analysis and
' Portales: Eastern New Mexico..‘ < -"Statistics Branch, PHS Publication .
Shepardsgn, M., and B. Hammond. ll964. No. 2092, Waéﬂington, D.C.
Change and persistence in an isolated ' Whiting, A.F. 1939. Ethnobotany of the
N Névajo community. American Anthro- ' Hapi. Flagstaff: Northern Arizona
pologist, 66; 1029-1049. ':2& . °, ' Society of'Sci?nce and Art. '
Shepardson, M., and B. Hammond. 1920. The Young,~R.W.' 1961. The Navajo Yearbqok. |
Navajo Mouﬁtain Community. Berkéley:, ) Wiqdbw Rock, Arizona: Bureau of !
University of California Press. ‘; '. " Indian Affairs, Navajo Agency. o }
) . . ’ " "
. BN S . '
' |
N . . |
- e\
A\ Y $ |
‘r \
| - ) - ‘
" b ° ’ |
- lmanuséript received May 25, 1973 - , - " |
s ’ - ) ‘ . v'30 . : .
Q . . \ . . ) . . \ |
FRICo = 7+ = 4o fo-e 39 L 0 T N
= e . 24 D P N {k?‘n’




4

age—specifle
birth rate

S

chi-square
goodness-of-fit
test

.
N 1

’f -

cohdrt analysis

contingency

.

_ crude birth rate

] ) :
crude désth rate
{’C

degrees of
fﬁeedom (a- f)

e

table

S

) . ~

.groups of individuals

~

' ways;

ulpg with age 15

GLOSSARY
. N !
, f]{ -
_the number of births fertility ratio
per l,OOO'womén in )
. spetlfied age groups, .
- -

usually given at 5-
year ‘intervals ‘start- T P
IHS'

Bureau of Indian infant death rate

Affairs C ~
. %
a statistical test
which assesses the fit ' -

of the data to a logit scale

'

-hypothesized model;

small values of the chi-
square test-statistic
indicate a godd_fit of
the data to the model

1Y .

'
primigravida

& method of studying

by foliowing them . . .
longitudinally through

time p=value ,’
» L4 -

-
1.

1Z;jble presenting”
a crosdeclassification

bf data in two or more

2,
place extra guests

-

where Yyou

the number of births
per 1,000 pqpﬁlation

~ ,
the number of deaths : o 0
per 1,000 population ’

index related to the .” .
number of cells in a USPHS  ° g

" L3
contingency table

.
'

li

the ratio of children
under 5 years of age to
each 1,000 women be- .

tween ages 15 gnd 44 g
‘Indian Health Service

»

“

.number of deaths of

children (under the

age of 1 year) ‘per
1,000 live births

a mathemgieé®tal trans-
formation of data clas-
sified into contindg;cy
tables which simplifies
multiplicative models
b{ transforming them to
additive mpdels

4 N

a woman during her
first pregnancy
v

"a measure of whether

the observed resiilt of

A

a statistigal test of

the probability of ob-
serving a’'value of:the
‘test statistic more
exérege ?ﬁgn'the ob~
served fesult, assum-
ing the null Hypothesis
is true, (small values

‘of the p;value are con-

‘sidered extreme)
. %

, United Statés Public

Health Service

. ! D -

[ . e

5

significance should be *°
considered extreme; '
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