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ECOLOGICAL DETERMINANTS OF ABORIGINAL
CALIFORNIA POPULATIONS .
o ) BY S . ‘ Coe oo
MARTIN A".‘BAUMI{VOFF ' A o

B : : - INTRODUCTION L
! THE DISCIPLINE OF anthropology, now more than a century old, has never been

. quite sure what its view of history is. In its early years, to be suve, it was almost =~
- boundlessly confident that the principles of evolution could be used in desciibing ™ *
88 . any aspeet of culture or history, but by the beginning of the twentieth 'century ‘-
. grave doubts began to grow about the soundness of this position. Through the -
. first decades of the century the doubts were dominant. In the past ten or twenty '** -

- years, some anthropologists, especially archaeologists, have come full eycle. Again " - .
. “they apply avowedly evolutionary analysis to the data of culture hivstozyf-though‘ o L

rs
e

" with much more caution. : R : PUTT e
L Latter-day evolutionary analyses present series of developmental stages to™ ..
which are assigned the data of archaeology and ethnology. Agreement is wide- = -
t spread that the stages should be so defined that they make a triie progression,” -
B lcgically as well as chronologically. Beyond this, defining criteria for the stages
have not been agreed upon. In most proposed schemes, subsistence occupies a

. prominent position. The reason is not its importance per se but that subsistence
efficiency has important effects on population size, density, and aggregation, each -
of which has important social correlates. It is clear that the three factors, subsist-
ence, demography, and society, and their relationships are basic to evolutionary
analysis. Until now, however, the culture historian interested in this aspeect of
Feulture growth has been handicapped by a lack of subsistence-demographie- -
¢ sociological analyses on the ethnographie level. If one attempts to learn, for' . -
j_example, what population densities are t3 be expected among hunters as against
fishermen, both theory and data are entirely inadequate for even a tentative con:
elusion (cf., for example, Braidwood and Reed, 1957). '

It is felt that a proper beginning on this problem is possible on the subsistence-
demographic level with only minimal attention to social factors. It is true, of
course, that a society with a given technology in a given environment will have a
Population that varies according to its social organization. It may be hoped,
though, that the investigation of groups with similar social organization will
Teveal some pertinent subsistence-demographic relationships. Intensive work on’
such relationships has been done for the food-producing stages of culture growth,
though even for these levels the pictures are very far from clear. The greatest
lack, however, is found at the ‘hunting-gathering stage, In dealing with agricul-
tura_l levels we may expect that pertinent economic irnformation will be available

use of agriculture’s great importance to modern society. For a preagricultural
ef:onf)my, however, we have only the scantiest information, almost none of it quan-
titative, I propose, therefore, to take the people of aboriginal California as an

[155]
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- --includes portions of three of these—-the Intermediate and Intermountam area,

" . provinces of thé Intermediate and. Intermountam culture area—the Great Basm".
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example of a hunting-gathering-fishing people and to try to establish some rela.
tionships between population size and environment, More specifically, the proposal
is to establish the degree to which populatlon size and density were dependent on -
the amounts of certain food products available before the 1ntroduct10n of Euro-_ :
American technology and agriculture.
As noted above, social factors must be held constant while the relation of sub.
sistence to populatmn is investigated. It is hoped that this can be done by holding
culture constant. In other words, the aim is to compare the effects of subsxstcnce
on populatxon within areas of substantlally similar culture. For the delimitation
“of such areas we consult Kroeber, whose work on the subject is deﬁmtwe Kroeber -
(1939) divided North America into six major culture areas; the state of California.

the Northwest Coast area, and the Southwest area.

EE § Intermeédiate and Intermountam ‘Area. The Cahfomm province (I use th
3 term “provmee” to designate a subarea of a larger culture area) of this eultur

area is entirely mthm the boundzm& of modern California and includes mos

of the groups diseussed herein. Fof: present purposes we shall i ignore two other

provmce «east, of the Sierra Nevada; and the Klamath Lakes-Pit River provinee, -’
in northeastern. California—for both. are largely outside California. - ,

2) Northwest Coast ‘Area. Most of the Lower Klamath provinee of this culture

- areaisin Cahfomla. Since populatlon and subsistence data are relatively com-
i plete for the provinee, it is convemehtly included ‘in- the present study.

- 8) Southwest Area. A part of the Southwest culture area, Southern California,
is within the present California boundary. The Southern California provinee in-
cludes- coastal groups north to an& including the Chumash, of Santa Barbara ‘
County, and interior groups as far north as the Tehachapl Mountains. The native =%
culture of the province was dissipated early, and ethnographic materials ave
correspondingly searce. More to the point in the present study is the fact that
population data for the province are-the least studied of any in California. Doubt-
less there are historical records that will ultlmately yield valuable information, P ——
but these have yet to be systematlcally studied. Thus, it is best to exclude the . =——
Southern California provinee from the present work. We can scarcely hope to -
establish relationships between subsxstence and demo«raphy ‘when we have no -
*"acceptable population estimates, . . T
We have, then, two culture provinees to work with—the Lower Klamath prov- .

ince of the Northwest Coast culture area and the California province of the . -
* Intermediate and Intermountain culture area. The question is, are we Jusuﬁed
in considering the culture as substantxally umform in each province? Some uni-
formity over each area is certain (most will agree that the Yokuts of the San
Joaquin Valley resemble the Pomo more than they do the Aztees), but it is also
certain that differences were considerable (some Pomo were predommantly matri-

* lineal; the Miwok were patrilineal, ete.).

‘What we need is a typology of societies based only on factors that are demo- :
~ graphically relevant. The relevant factors may. be classified initially according
to whether they affect mortality or fertility. In aborwmal California one finds
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Baumhoff: Determinants of Aboriginal California Populations 157

few social factors seeming to increase mortality rates. ‘Warfare, for example,
5o little developed that it can scarcely have taken many lives. Again, the
omplete lack of urbanism must have made Efozf a publie health situation as satis-

= as possible under primitive conditions. The only possible major social

r that one can see as aff:'ecting the mortality rate is the practice of infanticide.
Searly all tribes practiced infanticide (see Driver, 1937, p. 96; 1939, p. 850;
oeglin, 1942, p- 121; Bssene, 1942, p. 33; Aginsky, 1943, p. 436), but usually only
= pastard children. It is impossible to estimate the frequency of infanticide in
ot jginal times, but it was presumably not great: girls married young and had
Ettle opportunity to-produce illegitimate offspring. By and large, then, social
ors tending to increas¢ mortality rates were unimportant or absent in aborig-
California. =~ - T .
For social factors affecting fertility we may turn to the systematic typology of
avis and Blake (1956; see also Davis, 1955; Dorjahn, 1958; Lorimer, 1954). Those
athors presented a series of “intermediate variables,” mechanisms with direct
effect on fertility, pro and con, and including such things as contraception, volun-
fary abstinence, and widowed celibacy. They then showed how some types of social
erganization are related to the intermediate variables and thus affect the over-all
fertility of the society. It must be noted that we do not have adequate data on
riginal California to assess the strength of each of the intermediate variables.
far as gross social structure is concerned, Davis and Blake found that family
nization was most important: that societies with large corporate kin groups
ave both motive and ‘mechanism for sustaining a high fertility rate whereas
groups with independent nueclear families tend to have a lower fertility rate. We
ifind that socicties of the Lower Xlamath culture province had an independent
‘puclear family organization whereas societies in the California provinee were
_bascd on loose forms of the clan or extended family. There was some variation
‘within each of the provinces, but they can be considered substantially uniform.
As far as we know, then, if we assume that the societies found in each of the two
eulture provinces were substantially uniform we shall not be far wrong. This
being so, we can go on to assess the effect-of subsistence differences without having

them obscured by social differences. _ ’

_ POPULATION -
", A TROUBLESOME ASPECT of the present stud.y is the guestion of size and density of
% the native populations of California. Estimates of these populations now have a

e

3 Tather long history. The earliest were made by Powers (1877), who calculated that
- there had been an aboriginal population of 705,000 in the state of California. His
. t‘mﬂ figure is probably wide of the mark;* but his method of estimation shows con-
. %_ophisﬁcation and is worth quoting here (pp. 415-416):

 Po :
N ‘.P&“ ers’ figure was questioned at the time by John Wesley Powell, who expressed his view that
PWCB,OVqrestnmated in a letter of transmittal accompanying Powers’ Tribes of California.
wale t“’P‘Y to Powell’s request for modification is also included aund reads in part: “...Ihave
liefs f°° many rivers and climbed too many mounfains to abate one jot of my opinions or
fortabla or 0510 carpet-knight who wields a compiliug pen....If any eritic, sitting in his com-
®hae io gar or in New York,...can overthrow any of my conclusions with a dash of his pen,
13 the use of the book at all?” : . :
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. close to some present estimates. - 7}

. tum of the century. In: 1905 C. Hart: Mernam proposed a different estimate, based

L thls area was 30,000 in 1834, but gave no source for the information.:He assumed .

158 University of California Publications in Am. Arch. and Ethn.

In Chapter V it was shown that there were sixty-seven and a half Indians to the square milg |
. for forty miles along the Lower Klamath in 1870. Before the whites came doubtless there verg -
one hundred, but we will take the former figure. Let us suppose there were six thousand miles of
~ streams in the State yielding salmon; that would give & population of four hundred and fivg
thousand., In the early stages of my investigation I was led to believe that wild oats furnisheq
" & very large source of supply, but have abandoned that idea as erroneous [just as well, too; wild
" oat is not native to Californiz], In all oak-forests, acorns yielded at least four-sevenths of their
subsistence, fish perhaps two-sevenths; on the treeless plains the proportion of fish was con-

siderably ldrger, and various seeds contributed say one-seventh. There are far more acorns in
the Sierra and the Coast Range than on the Klamath, and all the interior rivers yielded salmon.

. mearly as abundantly as that river. I think three hundred thousand might be added to the above
. . figure in consideration of the greater fertility of Central and Southern _California; this w. Ould
. gzve seven hundred and ﬁ\.e thousand Indm.ns iz; the State.

N Pow ers method had memt but hls measurement of Tesources was faulty. Salmon-
streams of California probably total” somethmg like 2,000 miles rather than the.
6,000 he supposed..On this basls the tota.l populatmn estlmate would be 235,000,

- ‘Whatever its. merits; Powers estxmate has been consxstently lfrnored since the

noton a conslderatmn of natural resources  but on an extrapolation from figures
derived from mission baptismal records, 'His basic calculations were made on the
mission strip, from Sonoma, just north of San Franeisco Bay; south to San Diego, *
- .near the Mexican border. Merriam asserted that the Christianized populatmn of -

that the ratio of neophyte Christians to gentiles at that time was 3:1, and there-

* fore that total population of the area wés 40,000. He then raised the esimate to -

50,000 on the assumption that dJsease h d caused a consxderable decrease in the

decades preceding 1834. .

As to the remainder of the state, Mernam assumed that populatmn density was
no less in the nondesert areas than in the mission strip. He defined the mission
strip to include only the tribes which had missions within their tribal ‘boundaries.
On this basis it constitutes a fifth of the ﬁondesert area of the state, and therefore
the total populatlon of the nondesert area was at least 250,000. Add to this 10,000
_ " persons in the desert areas and the ﬁnaI esnmate for the whole state is 260, 000

persons. -

AL Kroeber (1925, p. 881) dxsavreed w1th Memams estimate. He accepted
the. assumptions regarding population losses as well as the ratio of neophyte
Christians to gentiles, but he questioned other aspects of the Merriam estimate.
Doubting the “vague report of 30,000 [Christianized Indians] in 1834,” he pre-

ferred to accept the 24,634 given for 1830 Further, he maintained that the area

- - drawn on for missionization included many inland groups rather than the coastal
. tribes only, which Merriam had used as the basis for his estimates. Kroeber there-
fore concluded that the mission strip constituted a third of the state’s nondesert
lands rather than a fifth. Kroeber’s figures adjusted in several respects yicld a

" population of 150,000 persons for the state, or just overhalf the Merriam estimate.

* Kroeber’s own population figures (1925) were based not on.gross extrapolation

“but on detalled figures calculated separately for each ‘tribe. The tribal caleula-
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Baumhoff: Dctcrmmants of Abangznal C’alzfm nig Populatwns . 189

s themselves were based on ethnographie data combined with whatever his- -
uoncal information was available to him. The accuracy and reliability of Kroeher’s - -
»wrzml estimates vary considerably. Among the Yurok, for example, nearly all -
“ :;laf'cs are known and, for most of them, the exact number of houses is known. "~ ¢
Furthermore, a census of the Yurok taken in 1852 enabled Kroeber to determme
: * the average number of persons per house at that time. These factors together allow =0 . .
a fairly solid estimate of the total populatmn His population figures for some of. -
the little-known groups, in contrast, were little better than pure guesses, usually ‘-
on the conservative side. The figures obtained by these methods came to. 133 000" ;
rsons for the whole state (1925, Table 11). ‘ i
& In 1939 Kroeber still adhered to his 1925 ﬁvure, or one even shfrhtly Iess but by
' then difficulty had arisen in another quarter In 1935 Meigs calculated the popu~
lahon of parts of Baja California, using Spanish documents, and arrived at.a
pulation density greater than Kroeber s populatlon densxty for Alta, Cahforma.
Kroeber outlmed the dlfﬁcultym 1939 (p. 179) i e el

It Mexgss ﬂgures are nght mine are too low, and Merrmm’s 260,000 is mora in order. The
ole problem of California population needs to be reoperied. Only, if we accept 260,000, one--
quarter of all United States Indians were in California; and this seems unlikely enough. Shan
§ '., then, assume that Mooney and practically all American anthropologlsts compute far too low?
Whoever uses.Spanish figures seems.almost always. to reach higher populations than modem g
ctlmologsts. The kernel of the problem lies here, Shall we pin more faith on coutemporary - .
> Spanish opinions, or on those of professional etlmologxsts who often ha.ve not seen an Indlan N
gtthetnbestheydealmth? PRI . e . e e

'g,_

' The reopenmo of the problem of Cahforma Indian popula'aon suggested by~ R
~ Kroeber in 1939 was undertaken by S. F. CooL, who began an investigation in .- -
+ 1943 in order to re-evaluate Kroeber’s data in connection with a study of the
effects on the Indians of the Spanish and American invasions. Cook’s efforts at
~ that time increased Kroeber’s estimates by only about 10 per cent, but the re-
" analysis has continued and he has published intensive 1nvest1°'atlons of the aborig- . -
~ “inal population of the San Joaquin Valley (1955a), the north coast of Cahforma. e
“" (1956), and the East Bay area (1957). In these later papers, Cook radically -
- revised the Kroeber estimates; in fact, if the pattern continues throughout the - . .
. state, the final ﬁwure is likely to be near Merriam’s 260,000, as Kroeber predicted.
Cool’s revisions were so radical that a brief outline of his eensus methods is in
order. These he stipulated in 1943 (p. 162) and has used ever since, th01wh with
some alteration, as we shall see. They are:
1) Direet enumeration. This method simply employs the head counts oﬂimal or
unofficial, of early observers. Cook (1943) said of this: “These are usually un-
Teliable in detail and suffer from a universal tendency toward e\:aggelatlon.” But .o
‘be has sinee changed his mind about that (see below).. . - s
2) The vﬂlave-house method. With this method one calculates the total number -
of houses in an area from ethnographic or archaeological data. If the data are
complete, they yicld quite adequate population estimates. E
3) The area method. Here one assumes that a census taken over a portlon ofan
area will be representatue of the area as a whole. The method was employed by - . .
Pow ‘ers (1877) in his original attempt to estimate California populatmn
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would have to have been well over seventy to have had firsthand quantxtatwe ‘data "
predating the epidemic. No evidence suggests that quantltatlve infor matlon was o
obtained from such informants by the cthuo«rraphers T : o
4) Finally, I have mysclf subjeeted Cook’s estimates to m(lependcnt test and :
have found that they hold up very well. In 1956 Cook published his populatlon
figures for the north coast. At about the same time. I had occasion to caleulate ".:: '
pulation for the California Athabaseans, who occupied a part of the north coast...” ~ .
area (Baumhoff, 1958). It happened that my information included much more ;":. LI
detail on villages and houses than was available to Cook, but my population esti-. . L
mate (18,779) was close to his (17, 447). .The similar estimates from dlfferent o
evidence gives confidence in Cook’s estimates for other tribes. g :
If Cook’s population figures are used, Kroeber’s must be e},eludcd the tw
series differ so mdc]y that they are not at all compalable. This fact nnmedlately s
restricts the scope of the present paper to the: aveas where populatmn has. beenf’“ R
re-evaluated by Cook—the north coast, San Joaquin Valley, and the East Bay . A
' region. Even within these areas not all tribes will be used to reconstruct aboriginal -
ecology. Only where the population is derived from detailed village lists or from P
early censuses will the figures be accepted. ‘Where such detailed information was -
not available, Cook fell back on the area method—extrapolation of population
densities from areas of knéiwn population to areas of unknown population. Such ac ool ke
method, however, would not be at all suitable for my present purposes, for the * R SRS
intent here is to relate population to features of the natural environment. Magni-~." . o
tude of area is itself very much a part of the natural environment, so it would be " .. - o Y S
meaningless to base a population estimate on area and then pmceed to ask What o '
effect area has on populatmn e

RESOURCES

THE Foop RESOURCES of the California Indians are characterized by great variety. .
Barrett and Gifford (1933), for example, mentioned eight species of mammals,
four species of birds, three species of fish, and some eighty-five species of plants. -."
used as food by the Miwok Indians, and even this list is far from complete. To. .
assess the economie value of all the many products is clearly impossible, so it will .~ ,
be necessary to concentrate on a few. Products selected for study should be those -
composing the staple foods of the people, important by reason of sheer bulk.
Beyond this it is desirable to choose foods that ean be stored. The lean tinte of the -
year for most aboriginal Californians was the early spring, before plant growth
began and before the start of the spring salmon run. It was then that the threat of
starvation was most serious. Thus the quantity of stored food that could be carried' -
over the winter would have been a erueial factor in determining popula.tlon size.

The foods that best meet those requirements are acorns, large game mammals,.. - -
and fish. There is no douht that each of these products was available and taken in " '
large quantities; the ethnographers are unanimous on that point. Each of these
products also satisfies the criterion of storability. The acorn may be kept w1thout S
treatment; fish and game may be stored if they are dried or smoked. b

Presumably, then, if we can establish the relative quantity of each of these -
products available to a tribe we will be in a good position to evaluate total econ-.
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;fMi\:ﬁl%. By 1955 the si'tuationAhad changed considerably-,

ok *eeumulated 2 large quantity of useful censusg data from . -
the \ ReS as “:ell A new inerement of ethnographic informaition in .
to sinhtq?&?\g\\ Village sty § C. Hart Merviam. Furthermore, he had begun *
the north gy \'*‘ﬁh?!:: cxnservatism, A statement in hxg Paper on ?he. popl_ﬂaf;ion of .

P,

AR o\ ey

. Sl o
Jrpu—— mm.mww sonma w;\,_w“-nv..'n'.w.wn.. I
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f

this clm*(l&is, p.81). ~

' S, ' . . D
on the m@%\uﬂy or by tion that ev ery observer without exception who reported H :
: more 3 \\Q villages or of Indians seen was guilty of inflating the values is no :
eromend “”%\\\‘&‘ ' to aceuse ey mxan who makes a tax return of having cheated the gov: :
£ dm@ww\& of falshood d be looked for aund, if found, the aceount should be -

TP TR T

: ill probably be reasonably accurate as to quali-
Harving W\\g&w Suspeet in his Quantitative judgment. o
estimate By, hls Posttion ahd acquireq new data, Cook _has'gqne_, on to re-
) \% F°1‘\ the groups he has treated, his estimates have turned ont
rate are ol three times ag Arge a3 the earlier Kroeher estimates. How aceu-
‘they are LSRN \\}%’ﬁmﬂ Are they to be preferred to Kroeber’s? In my judgment
follows: - "Netter, and I ﬂmTfore use them herein. I justify my position as
1) The myyy | : . : o L Co
x are,)form N f\\\\portant reason!for preferring Cook’s figures is that Kroeher’s
" said (1923, N ‘\Qart, based on quite unacceptable evidence, qu example, Kroebe'r
tory Was remg ) that the Achomawi Population in 1910 was 1,000. Their terri-
may reckom “\\{{ om white conthet “so that, instead of a ‘tenth or a fiftieth, we
original P"NN«; bresen? munbez;i | 88 constituting perhaps a third or more of the
Atsugewi .:Q;w\\\\\ Th“-"Th‘s_ma\Y_‘_ bg Set roughly at 3,000 for the..Achomawi and
Pomo assm&«u\\*; -" Again, Krodber said of the-Wintun (ibid., p. 856), “If the
. be set arowmy W, 8,000 and th? Maidu 9,000, the'former Wintun population may
— 'fashion, maXin, N QO-" Th? majority 6f Kroeber’s figures are obtained in the same
2) I agres \, \\\g“ mpossible to Jjudge their reliability. o : ‘
muech too W‘\\A » Cook that the testimony of historical accounts was discounted
‘not used at a\, \3’3’ th‘f eth-nogmphem, and, what is more important, was often_
. to the earlieg M “uch historical documentatiqn-, unfortunately, was not available
. ation of Ca}ix\\u" \\bgr.aphe‘rs. Cool had the advantage of the work of & whole gener- .- -
A ography.- - Istorians, and hag himself contributed » good deal of histori- -
3) I also agy., . , o o
Tha)t is par:;:\\?::; “with Cook that some informant testimony should be discounted. -
1832-33 (Cm\\ “:ly true for the Centra] Valley, where the malaria epidemic of’
: Y955b) reduced Population enormously, ‘An- informant in 1900
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n the work of Wolf (1945), whose analyses of acorns’

APOSCS it is best to rely o . ho
H ent specics were made under uniform conditions so they would be

of seven differ . : .
tly comparable (he also gave an analysis of barley as a base for eomparison).
iven in table 1, together with qomparable data for wheat as given

Wolf’s data are g! L A A
y Spencer (1956, p- 187). The table shows that California acorns as a whole are
ferior t0 parley and wheat in protein and carbohydrates but superior .
mewhat sjnferior in terms of total food content. The high fat content, however,

superior to most grains in caloricvalue: 2,265 calories per pound,

akes the acorn d
,ccording to Woods and Merrill (1900), compared to 1,497 for wheat (Spencer,

956,1).187). : s . C e e L - Lo
_ mpable 1 also shows that there is some interspecific variation i the food value of
~acorns. The tan oak (I densiflora)

Baumhoff: Det

E Towest protein cont ’
ogk is common only
live oalk (Q. agrifolia) is the only species W'

tent. The black

acorns have high fat content, so they doubtless have b

Generally speakin
with the grains in putritive value, They also show that there were some differénces
ble economic

among the species, though probably not enough to have had noticea

ith a markedly high proteir; con-

*. A partial search of the literature has revealed the data in table 2, on prefeféﬁéés

of the California Indians as to the various species. Preference, however, was not
pecessarily the factor that dictated which species was the principal staple in a
given area. Often the question of abundance was more crucial. A preferred species
israted 1,2 commonly used species jsrated 2,and an undesirable species is rated 3.

Species . Average Bating
»  Tan oak (L. densiffora) «...- vecessssvesces vesesnsevosee teveassessansesedll T
Valley oak (Q. lobata) cooee- eiseessessesenssenssees cesenen AN PR B
Oregon o2k (Q- garryana) @ eieeesesevessssssseeesesemsserresseranooTIlT 2.0
Blue o2k (Q. donglasii) <eee- CTeeesceces cesecsesese Cieesesensesessaraess .15
Scrub oak (@. QUMOSBY wessagossemmesssncottt” emesscacves vesesvsesee ..25
Maul o2k (Q. chrysolepis) «eescceccsceses vesesssenesses veeeesseasaseseesd
Coast live 0k (Q. GgrifoliG) «eeserenenraraonyoesrst?™” vecsssecues eesl2.0
Tnterior live oak (Q. wistizenii) eoesevaovece eeseseene P 2.3
Black oak (Q. kelloggil) coeeecrseccsscs eesesemcsavenue vesesssssevesesss 15 -
wherever known. Acorns

The indications are that fan oak acorns were preferrea
of the valley oak were 2 great staple but were usually not preferred, probably

ult to hull (Barrett and Gifford, 1933, p. 142). Other

because they were diffic
species were preferred in some areas. For example, the blue oak was preferred in

the Northern Sacramento Valley, and the black oak in the Sierra foothills. These
preferences may relate to T
custom without rational basis. Oregon oak acorns are in the same class as those of
the valley oak—they were a great staple but were always thought to be less desir-
able than the acorns of the tan 6ak, with which the Oregon oak is always associated.

C—075471

jorin fat and -

acorn has the lowest total food content and : -
ent, but the protein déficiency is not serious because the tan’
where abundant salmon assurcs an adequate supply. The

oak (Q. kelloggit), the coast live oak (Q. agrifolia), and tan oak - -
igh ealori¢ value as well. e

g, the data in table 1 show that the acorn. compares favorably . -

effect. .
' S , NATIVE PREFERENCE 4 C e

elative abundance of the trees, or perhaps simply to . -
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omy In the followm« paces the nature of each resource—acorns, game, and fish— )

is outlmed and the methods of evaluation will then be speclﬁed.

- -

" ACORN RESOURCES Ty
The main staple of the Cahfoxma. Indians was the acorn. Even among the peoples

- of the Lower Klamath prox ince, acorns are sometimes said to have been the main
s staple in spite of a greater reliance on salmon there than in other areas. The Yurok,

for example, “ate very largely of the acorn, the staple food of most Oahformans,
but fish, that is, salmon, constituted a greater proportion of their food than was

. usual elsewhere" (Kroeber, 1925, p. 84). Throughout the remaxnder of California

(excepting the desert areas) the reliance on acorns was even greater. Acorns were
‘gathered in the fall before they fell from trees. The, men usually.climbed the trees
and knocked the limbs so the ‘acorns could be picked up by the women. The acorn
harvest lasted many days,

enough nuts had been picked up to last over the winter, when food was searee,

" Periods of starvation are mentloned for some groups. In the California culture. -

province these must have been caused by failure of the acorn crop.

~ There are nearly twenty sﬁeeles of ozk in California, but only nine species in
two genera were of economic importance, and some of these were marginal. The
nine species are the tan oak (Zsthocarpus densiflora), valley oak (Quercus lobata),

Oregon oak (Q. garryena), blue oak (Q. douglasii), serub oak (Q. dumosa), maul

o2k (Q. chrysolepis), coast live oak (Q. agrzfolza), interior live oak (Q. wzshzenu),
‘and black oak (Q. kelloggii). Our interest is'in four characteristies of these species:

(1) nutritive value of the acorns, (2) preference of the natives for each species, '
(3) range and abundance of each species, and (4) crop size and regularity for each -

species,

\
i
H
i

‘ N’UTRI’].‘IVE VALUE -

There have been several ana.lyses of the food value of California acorns (see, for
example, Woogis and Merrill, 1900; Jaffa, 1908; Merriam, 1918), but for present

TABLE 1
Cresacar Com’osrrlo*«r or HurLep ACoRNS
Chemical Composition (in per “cent)
Species . ' ! Total pro-
Waters . Protein |  Fats Fiber bgg‘gg; "Ash t’"” g"t"
- - ! 1 bydmtes
Lithocarpus' t
. densiflora...... 9.0” 2.9 12.1 20.1 4.4 1.4 - 69
Quercus lobata. . 9.0 4.9 5.5 9.5 69.0 2.1 79
Q. garryana...... 9.0 3.9 4.5 12.0 68.9 1.8 7
Q. douglasii...... 9.0 5.5 8.1 - 9.8 65.5 2.1 79
Q. chrysolepzs e 9.0 4.1 8.7 12.7 63.5 2.0 76
Q. agrifolia...... 9.0 6.3 16.8 11.6 " 54.6 1.8 78
Q. kelloggii. ..... 9.0 4.6 18.0 11.4 55.5 1.6 78
Barley.......... 10.1 8.7 1.9 5.7 71.0 . 2.6 82
Wheat..........] 125 | 12.3 18 | 23 | 69.4 1.7 84

Sogrce: Modified from Wolf (1943, Tehle l) and Spencer {1934, Table 156).
® Water content of acorns was nssumed to ke 9 per cent on the basis of other analyses (Wolf, 1945, Table 2).
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_ TABLE 2 ' -
R m“&% RaTmvgs oF AcorNs oF Vartous Oaxs

-(1 = preferred species; 2 A ‘ . ‘
@ = prele P e = g\;\?}fnonly used; 3 = not used or used only when other species fail)

) - - ‘
ribe .g.v' B ,‘«t
T § Y é '% % §§ Refesence
338855553
3 o S .
Bl o NI |
R T e
’};uwk' erarenannas 149 -~ o=~ |Ring1980) L
Ups.. - ‘} ¥ - - 2 - = 2 | (Goddard, 1903, p. 27. Q. californica given
) : . ‘1 - for Q. kelloggit)y = ~ S
erernnas 1« ¢ . .
Shasta. 3 L S 3 -~ - .2 | (Dixon, 1807, p. 423. Nuts.of L. densiflora .
o ' o | ‘'had-to beimported) .. -
........... 1 . :
Lo AN 22 ¥ % 33 - - 2| (Chestaut, 1902, pp. 312-344) .
River Patwis,...o.. —3 - Y 2 - - 3 1 | (DuBois; 1935, pp. 1-20) -
Hill Patwitt....ooo.. — % . Y- -3 - | (Rroeber, 1032,p.275)
Pt e 124 Y = - - 3 2 | (Kroeber, 1932, p. 205) * .
N, Maidt..oovires D3} 2 _ 2 2 - 2| (kniffen, 1939, p. 379) ., -
S, Maidu e _ s = .- - 1.- 1 1| (Dixon,1905,p.181) .
Fnr Cal s % - - - 271 |(Beals, 1933,pp.351-352) .
Y';:“ """"""" - ol - -21 (Barrett and Gifford, 1933, p. 142)
OXLS e reeereee T 1 | (Geyton,1943,p.77) . -
& Most sources give cOmMMON RAR "
common-nAMY BYRONYIMY, **’.!“Wamem;amﬁonmbm%ﬁg sesns of Jepson's (1910) extensive
and G Fllart, 3 seyens anct TN Wl for Ykt 1 T interit i coeadti b ivis o of 1 10,0 el

Scrubby-mush-oak,” which I ¢
[ pb.bmu’:“ can scarcely have
whereas those of Q. dumosa are

0 “g\:j'ﬁwu, and 3 to Q. dumosa. There is a.2 rating for the “J{usb-osk”™ and s -

himeaa, as Kroeber suggested. Sai are said to have produced favored scorns,
* “Sitter. Sai must have been Q. douglesis. - | - .

Acorns off g:;gﬁi:i W g1 oak, and the interior live oak scem not to have
been preis 1% RO ‘Yiiveh used. Acorns of the coast live oak are not often

mentioned, but they may LY . . )
graphic knowledge is seant, ¥e had cons1d§rab1e use in greas_ where our eﬁhnq ,

S b , :\\\!\c RANGE AND ACORN CHOP - .
The other variables are perh, K .
diseussed for each species. \ebs the most important of the ;qt. /_T‘hc_ey are therefore

1) JEithogatrIius eie‘:?g:: ? _\Ptan oak). The tan oak, for maﬁy years regai'ded as
a species 0 g ¥ but now assigned to a separate genus, is the least

typical of the California N‘\\ ‘but is similar enough to be grouped with them for
our purposes. The taiga:{ R W\und throughout the Coast Ranges from the Umpqua
River of Oregon south to S“"_\\‘.ta Barbara. It usually grows around the redwood
belt and hence is m?;'; ay“.“\“ant in Mendocino and Humboldt counties, of the.
North Coast Range. fex_'gk W “#ningles with the redwood trees where they are not
too dense, qrox‘;s ma ® “wlong the inland side of the redwood belt, and is .

found also in cfear ATEaS OF A\ the bald hills within the redwood belt. \
* The tan oak forms a majey *dart of the flora in its range, hence it produces an

important crop. According f \yrorm (1099, p. 130) the tan oak seed erap is ahout |

- 125 pounds per tree inagoog .. A

frear; varying from 30 to 300 pounds with size and

C—075473
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L4

cc about as W rell as the black oak, or over 200 pounds in a good year. T am

a partial erop every year.

MU e B

hntran » e iy St e vt

. once in three or four years.

the Sierra foothills between 500 and 2,000 feet elevation. It is found throughout
.of any other oak in California. Some nearly pure stands are found in the Sierra
" foothills and in the south Coast Ranges as well, especially in Monterey County.
eorrespondingly smaller. An average tree with a rather heavy erop produced 160
rather fmquently—-—thexe are no conerete data on this question, but it appears that

a good crop is produced no oftener than one year in three.
%) Q. dumosa (scrub oak). Scrub oak forms a part of the chaparral in the Coast

-

33 uon. Wolf (1945, p. 51), with less mformatlon thinks that the tan oak \vﬂl‘

3 to accept Wolf's figure because of his greater knowledge of other Cali- L
oaks and their erops. The size of the er op var ies, but thele is saxd to be at . i

) Q. lobate (valley oak). The valley oak is mamly confined to the Gentralf g
of California, although it is occasionally found as far north as the Trinity -~ °
and as far south as the San Fernando Valley. The floor of the Central .
formerly had great numbers of these trees along stream courses and other
3] watered places. It is also found in the foothills of the Sierra up to elevations ‘
about 1,500 feet, and throuo'hout the Coast Rano'es in hot, “ell-watered vallcys_,i

Since the valley oak does not grow in dense stands it is less abundant than some
speclcs. Because of its large size and abundant erops, however, its total -
uetion is probably. as ‘large as that of any oak. In 1943, Wolf (194.}, p- 27) "F
eollected 500 pounds from beneath a single tree and felt that this was less than
the pr o&uctxon of some of the other trees i in the vmm1ty. Smﬁ;h (1999) data :

ygld figures should be doubled here (and in other. mstances also). Accoxdm«r to S
Sumh there is a good crop one year out of three, mth parhal crops in the other .

yegion mstde the redw ocod belt known as the ‘Bald Hills’ of ’\Iendocmo and Hum- E
boldt Counties.” The species is therefore of fair abundance wheve there are tan -
. oaks. Smith’s data suggest that the crop of the Oregon oak varies between 100 -
" and 600 pounds per tree. It probably averages 200 pounds or more. In acorn yield, .
- then, it is like the tan oak except that it frequently faﬂs—-havmg a good crop only

4) Q. douglasii (blue oak). The blue oak is common on dry, rocky hillsides in
the south Coast Ranges, and in the inner ranges of the north Coast Range as far -
west as Round Valley. There are probably more individuals of this species than -
Trees of the blue oak are not so large as some other species, and the crops are -

Pounds in 1944 (Wolf, 1945, p. 23). Moreover it appears that this speecies fails

Ranges, especially south of San Franecisco Bay. The acorns of the serub oak are . -
said to have been used by the Wintu (Du Bois, 1935, p. 19), but one ean scarcely.
believe that they were plentiful enough to hme been important. Many of the
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references to scrub oak in the literatuye May refer to dwars individuals of other
specf es rather than to trees of the Species Q. dumpgg, _ ,

6) Q. chrysolepis (maul oak). The maul oak is foung iy 4 variety of places
thioughout ‘the state. In.-jhe Slxerra,llt oceurs chiefly between 1,500 and 5,000
feet elevation, and in the ‘Coast Rangeg is scattered through most 7y,
Maul oaks oceasionally attain great size in.the north Coast Ranges,-;.and,may
accordingly have been individually' important, but they are usually few ‘and

scattered, and their aggregate effect can seareely kave been great, Crop ‘size for =

an individual tree.of this species may ran up to 40y oy gy pounds but mostly

would run eonsiderably less—150 ta. 200. pounds; Perhaps- .The_' ac0rn erop of the -

er valleys,”

species is quite irregular—probably 1ot More than gng good crop in thres years,

7) Q. agrifolia (coast live oa ;
‘Coalt,,Ra,nges and in thg‘no;-th Cg
“trees and their acorns are both

t Ranges in Mapin and

variable, no more than one good one oceurring in twoyears, . . .. .

)- The coast live ogk is abundant in the south - : .

cangesin dlarin . Sqnoma~couuties. These-, . -
rather’small, so the ¥ields aré not large, probably . .
a hundred pounds or less on the average, In addition to heing small, the crops are -

This species is not mentioned often in the ethmgra‘phi& K teratm'e,whmh .p-rob. .7

‘ vably reflects our lack of knowledge of the Indians of the south Coast Range,:

8) Q. wislizenii (interior live oak). The interior live oak oceurs throughout. tile -

Sierra foothills up to about 2,000 feet, In the north ang about 4,000 feet in the
south. It is abundant on the western- side of the Sacramezitq Valley, where it

Penetrates the inner Coast Ranges as far south as Ukiah Valley. Observations on . -

twelve trees indicate amamumcropmexcess of 100 pounds per tree (Smith,
1929, p. 130). There is good exop about one year in two, - : - .

9) Q. kellogyis .(bl"acL: oak). The black oak is founq in the Sierra and the Coas%

is therefore especially abundant in the north Coast Rangeg, although it is.commen . -

as far south as San Luis Obispo County. : .

The black oak produces large erops of acorns, between 200 and 300 Pounds in
a good year. This species appears.to be a regular Producer, averaging more than
one good crop in two years. T o o T
. rEcESoroey ‘

The necessary technology of the acorn industry is 5 simple matter, The steps
involved are harvesting, transport, storage, and Preparation, Harvesting is the

simplest step. One needs only a long pole tg knock the nuts off the tree so they ‘

stdrage place, & matter that would have Dresented some difficulty if the oaks had -
been far away from the villages.. The areas of local autonomy, tribelet areas, . ..

within which acorns were harvested were usually very small, however, 5o transport
needed only a large container. One wonders, in fact, Whether the economie neces-
sities of acorn tvansport may not have been largely responsible for determining
the minute tribelet areas. In any case, the container Wwas easily eome by through
basket-making techniques, a eraft probably known to the earliest inhabitants of
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California, for it is undoubtedly thousands of years old, as indicated by zuehaeo- Lo
logical evidence from Nevada caves. R
Storage of acorns presents few techmcal difficulties, All that is necded is pro- coee
- tection from rodents (Merriam, 1918). Storage by the Indians was either in large ...’
baskets kept inside the dwellmo' or in large wattle granal ies on platforms several
feet above the ground. -
The erucial technical process in the acorn mdustry is prepal atmn 0£ the nut
for food. The bitter tannic acid in all acorns-—in substantial quantities in some—-
must be removed before the nut is palatable. It ean be removed without grinding -
the nut, but the process is so slow and difficult as to be uneconomic in supporting *
a large population. Suitable grinding metliods have always been a,vaxlable to th
acorn industry of California. They were undoubtedly known to the earliest In.
dians: the mano and metate, and perhaps the mortar and. pestle, ave found in
contexts many thousands of years old in California and adjoining areas (the;
earliest cultures known from the Santa Barbara Coast, the Coch:se Clﬂnu'es £
- southern Arizona, and the- oldest Nevada. archaeoloﬂlcal mtes) s
The important technical invention, then, was the process. for removmg tanme
acid from the acorn meal. Extracnon, a Ieachm ‘process, was accomplished by
placing the meal in a basket or, more often, in.a sand-lmed ‘depression in:- ‘th
ground and pouring hot water over the meal until it was- sweet (Gifford, 1936)
This was the process that had to be developed before the acorn could assume the-
economic importance it is known.to have had. How long it has been known we .
do not know. It must have been in use in Central Cahforma. by Middle Honzon
times (i.e., before Christ) at least. The quantity of mortars and ‘pestles found in:’
'Middle Horizon archaeological sites indicates a heavy reliance on vegetal food, - :
and no plant food other than the acorn was present in the Central Valley in~
sufficient quantity to merit such reliance. Similarly, the quantity of metetes and
manos found in “Oak Grove” sites of coastal Santa Barbara indicates that these
people, too, were eating Iargely of the acorn. The age of the “Oak Grove” culture
is not definitely known, but one may be confident that it dates from at least four -
to five thousand years ago. Presumably, then, the 1eachmg process has a respect~ :
ably anthmty in Cahforma. . - :

Gum RESOU‘RCES

. Land mammals—deer, elk and antelope—»composed a second maJor source of .,-;.,:
subsistence to aboriginal Californians. They were everywhere of lesser importance - :
than acorns, but ranked higher than fish in areas without good salmon streams. :
Among the Wmtu for example, with adequate fish resources at hand, the main.- T
source of flesh food was salmon, steelhead, and suckers (Du Bois, 1935, p. 15), L : -
Among the Wappo, in contrast, “Fish were regularly caught, but were apparently o
& less important food than land mammals...” (Driver, 1936, p. 184). La
The California natives seem to have been on a par regarding hunting techmques o
and devices (Driver and Massey, 1957, pp. 189—201) The bow and arrow were" :
ubiquitous, and so was some method of snaring.- A surround technique was used .-
through most of the Central Valley, the only area in which it could be economi-
cally employed, and other kinds of communal drive were known elsewhere. Pit- -
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=k were used only in the northern part of the state, but that trick ean scarcely
Bawe haen of crueial importance. We may therefore conclude that one group was
bt as able to take game as another, so that the important variable must have
Be=x. Jnzal supply. S o Ll

1 mammals of considerable economie importance in native California in-
st Bwo races of deer (California mule deer and Columbian black-tailed deer),
= spweies of el (Roosevelt elk and tule elk), and the prong-horn antelope. We -

fEy——y

-

exmmsder each of these animals.in turn, .| IR o ‘ .
Gncpileus hemionus (black-tailed deer).—Altogether, six subspecies or races
& IinRstailed deer-are represented in. California, but the area of present interest.
kad amly two—the Californja mule deer. (0. & californicus) and the Columbian '
BacgaTled deer ( 0 h. colu} wbignus). The California mulé déer i found through--  , °
ozt Fhe south Coast R-anges,rthe.,Trans.verse"Rang‘es',’-and‘tlieTSié_L"z'aJ. as farmorth |
#s Eae Tahoe: The Columbiin black-tailed deer'lias a complementary distribution
thrmaeh the north Coast Range, north of the Central Valley to the Cascades and

soutit Brough the Sierra to Liake Tahoe. The California mule. deer is slightly the .. *- :

R T,

Izrge oF the two races—bucks average about 145 pounds, as’ against’an average -
- of T3P pounds for the Columbian black-tailed deer (Sheldon, 1933). . '

‘ Ther Tnbitat of the two races is about the same, given the difference in range.’
The et statement on deer environment is given by Longhurst, Leopold, and
Dasrzarm (19592, p. 11): % A S

_ Frone= Shess accounts we gain the impression that deer originally were puﬁx_eropxs in the coastal
mouaraits from San Diego to the Klamath River and in the foothills bordéring the Central 3
Valfer:. Zuypulations were moderate or only locally abundant in the high Sierra, the Great Basin
arez ami dhe Central Valley. They were scarce in the desert and the heavily timbered northsvest.

Ex === of vegetation types, the areas of deer abundance were predominantly chaparral and ]
oak samYmmd. Frequent burning doubtless helped maintain g high carrying eapacity in these °
arezs - zama, Presumably lightning started most fires at higher elevations, but from all
2ezuenes Tha Indians set numerous fires in the coast ranges and foothills.... The mechanism of .
IndTmr S, tending to set back pla;nt successions to sub-climax levels favorable to deer, undoubt- o i
"edly exm=Thuted to the high numbers found originally in coastal and foothill areas. It was only -
after “heShenvy timber was broken up that deer attained high density in the California mountains, -.

Cormas ranadensis roosevelti (Roosevelt elk).—In aboriginal times the Roose- -
velt 2K <ozs abundant in the north Coast Ranges as far south as San Franeisco
Bzy. & wus most common in eool, humid regions along the coast, but in the north
was Imavem as far east as Mount Shasta (Grinnell, 1933, p. 205). ' -

- The Sawsevelt elk is a very large animal. No aceurate records are available,
but & 5= =ven larger than the Rocky Mountain elk, adult males of which species
averzge shout 630 pounds: < - Do o

The ==ying capacity of a given area for Roesevelt elk appears to depend on
the quzosity and quality of winter range. In winter that elk lives mostly on
browse. =r one expeets to find more animals where theré is extensive chaparral
and ez <wppdland. In spring they eat considerable grass, so grassland is also of

-gome Imtoo-tance: The relative density of elk in the various vegetation zones,
then, = xhout the same as that of the Columbian black-tailed deer exeept that
the efls IF ot extend into the Sierra or so far cast into the inner coast ranges.

Cervuz wmnnodes (tule elk).—The tule elk formerly inhabited the entire Central

- -y
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valley, from Redding to Bakersfield. Grinnell (1933, p. 206) had record of them
only as far nor th as Butte Creek, but in 1832 John Work’s party. (Maloney, 1945,
. 18) began to kill clk in great numbers as soon as they entered the valley, at

Cow Creck. The usual range of the tule elk is below 2,500 feet, and their “metrop-

olis was below 500 feet and within the Liower Sonoran life-zone, from which more "

or less seasonal wanderings carried herds up into hill country, especially that "- , _
west of Tulare and Buena Vista Lake regions. Inhabited mostly mmshw and Open w

plains of walley floors” (Grinnell, 1933, p. 206).

The tule elk is sometimes known as the dwarf elk. Itisa smaller am.mal than' W

the Roosevelt elk but much larger than deer or antelope. Recorded weights of - ‘
some of these animals ave: four young adult males—328, 3835 434, and 44L
pounds; two old adult males—493 and 522.5 pounds (Murie, 1951, p. 72).

Antilocapra emericana (prona-horn antelope) —The prong-horn antelope today
3s found only in the'desert regions of northeastern California, but in. prehistoric-
times the greatest numbers were found in the Central Valley (McLean, 1944)
- The original habitat of the antelope in the Central Valley appears to have been’
about the same as that of the tule elk except that the: antelope, a smaller ammal,

did not penetrate the tule marshes as deeply or as often. In any case the early :

accounts always speak of elk and antelope together. Thus, Manly (1929, p.302) -
wrote of the San Joaguin River in 1850: “On our way droves of antelope could
be scen frolicking over the broad plains, while in the distance were herds of elk
winding their way from the mountains towards the river for water.”

The pronv-hom antelope is much smaller than elk or even deer. Reported aver- ; "

age weight in an Oregon herd was 114 pounds for bucks and 92 pounds for does .
(Binarsen, 1948, p. 41). Herds of antelope would have to be very large to com-

pare favorably with even a moderate elk herd, but an offsetting fact is that ante- - T

lope are very .curious ammals, and correspondingly easy to surround or other—

wise trap. F
ISHERY

Fish undoubtedly constltuted a very important part of the dlet of abongmal g

Californians. In Northwestern California it equalled or surpassed the acorn in

importance; in the vest of the state its significence varied—fishery was of great. _ B

importance on streams with a substantial fish population, especially the Saera- .

mento, the San Joaquin, and their important tributaries. Rostlund (1952), who
has gone into the question very thoroughly, accords five ranl»s to the several tribes
on the following plan:

1) Tribes for which fish was the most unportant staple in the annuaI food
economy.

2) Tribes having ﬁsh as a staple but no more important than game or pIants. o

3) Tribes for which fish was a common, but oxnly supplementary, part of the
diet, not a staple food of great importance. - '

1) Tribes with very little fish in the yearly diet, either from scareity, as in the -

arid basins of the high mountains, or because fish, though present, were souvht
only as an emergeney food when other supplies falled

5) Tribes reported as never using fish. ' '

Aceording to these eriteria a rating of 1 is assigned to the entne Lower Klamath
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province (N'W California) with the exception of the Sinkyone aud the Shasta,
which are rated 2. In the California Province all groups are rated 2 but the fol-
lowing (rated 3): Wappo; Maidu and ‘hsenan of the foothllls and mountains;

Tubatalabal; and Costanoans.
These ratings provide additional Justlﬁcatxon for the present separatmn of

native. Cahforma mto two culfural p101mces-—the Lower I\lamath and the
Californian.

The fish species of mterest here are the king s'ﬂmon (Oncor}’zynchus tscha-
wytscha), the silver salmon (Oncorhynchus Kisuich), and the steelhead trout

- (Salmo’ gairdnerit). Other, anadromous and freshw ater fish are nezther abundant
““nor of high* ‘quality in “Qalifornia’ (pelagie fish were of unportance only to the

peoples of _the south coast, the only native Cahformans with deep-water gear).

_ Possible e*ceeptmns are:the sea lamprey, the ‘sturgeon,’, and- the' smelt, but they
" were of local mponance atibest and we have no way of evaluatmg their pro-
- duetivity. Pacific salmon and the steelhead trout are born in fresh water, and.

soon after birth swim out to sea, where they grow to maturity. After four to six

‘years they vetturn to fresh water to spawn. The Pacific salmon, genus, Oncorhyn-

chus, almost always dies after spawning. The steelhead usually returns to sea
and spawns annually for several years. ...

The most important quaht%r of salmon, from the standpomt of abomomal eco-
nomices, is that its annual or semiannual spawning run earries it upstream in
great numbers for a limitediperiod so that a brief, concentrated effort gave a

comparatwely great retum he economic value of a given stretch of stream,

therefore, depends on the quantity and condition of the spawning beds above
that stretch. The spawning female salmon prepares her nest on gravel bottoms of
streams with shallow, cold, clear water—these are usually found near the head-

'_ ‘waters of larger t;'ibutary streams. Accordingly, several factors must be taken
into consideration in evaluating the fish resources of a group, the main ones

being distance from headwaters and the number of runs per year (in some streams
there is no spring run of king salmon). These as well as other local factors are
considered in the discussion of individual groups.

Another factor of partlcular relevance here is'the mregulanty of salmon yields.

Skinner (1958, Pp- 1—2) reported on the smzatmn in the Sacramento—San J oaqum
dramage ‘ .

Between 1810 and 1910 the commercml sa.lmon catch in the Sacramento-San Joaquin system
varied from $wo to more than ten million pounds a year. Few records are available to indicate
the magnitude of catches before 1870, but, apparently, very good catches were made during the
Iate 1850's and early 1860's. Toward the end of the latter decade the runs-decreased:

The State Legislature created the State Board of Fish Commissioners in 1870, and the
decreasing salmon runs were their most immediate concern. The Commissioner immediately set

out to obtain legislation 'to provide for fishways and screens at dams and diversions and to pro-.
hibit the pollution of streams by sawdust in particular. The U.S. Fish Commission had estab- -
. lished @ king salmon. egg collecting station on the McCloud River in 1872 in an attempt to

establish king salmon in other parts of the country. The California commissiouers were instru-
mental in obtaining the aid of the U.S. Fish Commission in the rearing and release of king
salmon fry in the Sacramento River. This program of artificial propagation resulted in much

" rejoicing about 1880 as the landing soared toward ten million pounds. Present !mowledae, hosw-

ever, indicated ‘the runs most likely recovered on their own. -

-
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Another decline immediately oceurred, which by 1891 reached the low of two million poundsf ,
By 1910, however, another peak year of more than ten million pounds was recorded. The mean

" gnnual cateh for the perlod 1874-1910 (27 years dafa) was over six million potmds

- Data from the north Coast Ranges indicate a similar cyclical yield, but \Vlth
Jess severe ﬂuctmtmns Fish counts of the South Fork of the el Rn'cr, for
example, show that the minimum: counts are nearly half the maximum countg
(table 3), and the situation ls endently much the same on the Klama.th chr
(table 4). e o e

raprEs

Fisr Counts o Sours Forx
or THE EEL River.

1946...

.

Sounce: Data from the State of California, Depart- . o c o R LR

» silver sal and st d trout. Most of the

variation is in the numbars of salmon; steelhend ure : ; R
reiamely constant. C : s -'T

REN . s e

* The greater rehabzht'y of the ﬁsh runs in Northwestern Cahforma may be Te--

' sponsxble in part for the greater emphasis on fishery there. At the same time,

reliance on the fish resource put the natives more squarely at the merey of its :
fluetuations. Kroeber (1925, p..524) maintained that periods of actual starvation
were rather scarce among most Indians of California: “The only definite cases -

slender subsistence permanently hung by a thread, are among the Mohave,” an "

agricultural eormnumty in an oasis, and among the Indians of the lower Klamath; ™ .~

whose habits, in their primal dependence on the salmon, appromated those of .
the tribes of the coasts north of California.” - ce

A broad view of fishery ineludes all .products of ocean and stream, not Just .
members of the superelass Pisces. The most important nonfish produets are shgl;f_

x
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4 172 University of California Publicqtz’on.s: in Am. drch. and Ethn,

v fish and sea mammals. Such resources, though used in large quantities by peoples
, living on the seacoast, could not ¢ompare with salmon as an assured and abundant
N - food supply. For these reasons I include coast waters in the computation of total
- Tesources available to a people but have ‘weighted them lesg heayily than most
salmon streams, : Lo A R
S . . .. TECHNOLOGY e

Fishery technology involves both catching and Dreserving. Certain devices, par-

teularly for catching fish, permit a much more efficient ‘exploitation of the fish
Tesources than is otherwise Dossible, so it is necessary to evaluate: the position

of the (California Indians. in, this. respect. Information on’ this subject is taken

mostly from Rostlund, (1952). ., . e i e g
Among. the more impor anttdevices._in:lmass-p‘ifqgiugtim fishery are mets, but .
native: Californians were erally :gther-poor"né't'f,ﬁshermen.",‘aé compared, for -
example, with the Indians bf the eastern seaboard. A variety of nets were known ...
by the. tribes in fishing territory, and many were used skillfully, especially dip -
Rets; yet really efficient nets, like seins or set gill nets, were’ scarcely used at all, "

g WP Chme AR srme ae il

be corféct;_ since it apjiears that their use of weirg (see below_) ‘made excessive - . -

net fishing unnecessary, at least for the inland fishery,

‘Probably the most important fishing device of the Califorﬁi-ail’ﬁdians was the
fish weir, an object built acress a stream so as to impede the progress of the fish :

Weirs like this were. known up and down the state, and it seems clear that
they were as efficient as any net fishing in capturing the salmon run. Since salmon
and steelhead were the really important anadromous or ‘freshwater fish in Cali-
fornia waters, it follows that:the native fish technology must have been producing .’
nearly an optimum yield. T ‘does not séem likely that technological innovations, .
such as greater use of large seine nets, could have increased exploitation of the .
anadromous fishes, . P O U . SR

Ocean fishing was a different matter. The Californians (except those of Santa
Barbara and south) were poor sailors and had little: deep-water gear, so they -
failed utterly to exploit the pelagie fishery. There is no doubt that most coastal
groups could have exploited deep-sea resources much more effectively with an
improved technology,

As to minor gear, the California Indians used fishhooks, fish spears, hai-poons,

"
B T R e

-ty
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fish poison, and fish clubs. Among these dex}ices, probably only fish spears were

of cconomic importance. Spears probably increased yields in the anadromous
fishery on rapids where weirs could not be built. Rostlund (1952, Map 35)
showed that spears were used by all tribes on salmon streams. : g

Large catches would have had only ephemeral effect and little economie im. ,
portance without proper preservation. The California Indians preserved fish

by drying or smoking them, or both. Dried fish were split and exposed to the suf

for four or five days; smoked fish were dried in a rack over a fire (see, for ex- SR

ample, Barrett and Gifford, 1933, p. 140).

EvALUATION OF RESOURCES

Evaluation of resources has turned out to be somewhat arbitrary. What we want® o

to know, obviously, is the total harvestable yicld of acorns, game, and fish in.a - -

tribal territory. We want to know average production and how variable it might .~ -

be. Our information is most precise for fish resources. Rostlund. caleulated that

. the annual aboriginal fish production in the region of Pacific anadromons fishes .
 averaged about 800 pounds per square mile of tribal territory. Since Yurok terri-+

tory must have been somewhat above average, we may assume that they produced’ RE

about 1,000 pounds per square mile of territory. Since they held about 740 square

miles of territory, their production would have been about 740,000 pounds or =
740,000,000 calories (salmon run about 1,000 calories to the pound). If we assume -

an average daily intake of 2,500 calories per person, or 912,550 ealories per per-
son per year, fish production in the Yurok territory would support about 810

people if they ate nothing but fish, 1,620 if 50 per cent of their diet was fish, or . -
3,240 people if 25 per cent of their diet was fish. The actual population of the - -
“Yurok is estimated at 3,100 (see p. 180). Thus, if our assumptions are correct, .-

fish must have made up about a quarter of their diet. - :

But Rostlund’s figures. are too erude for our use: they do not differentiate o

between the small areas under present consideration. In addition to Rostlund’s
caleulations we have some figures on the commercial eatch on the Sacramento—

San Joaquin and also on the Klamath (tables 3 and 4). Those figures, however, .

cannot be compared with the size of the aboriginal catch. We do not know the
efficiency of aboriginal fishery as compared with modern fishery, and also we

do not know how much the modern fish resource has been reduced by the dam- -

ming of streams. Thus, for the most part we are unable to calculate the calorie
value of the annual product of fish, and we have even less certainty about game
and acorns. Other means of evaluation ar¢ therefore employed. '

For fishery the primary datum is the list of anadromous fish stfeams of Cali: o
fornia issued by the Department of Fish and Game and reproduced here as’

table 5. The rivers on the list are ranked ag follows:

Primary salmon streams—These are the lower courses of large rivers having . -

either one or both of the following: (a) spawning runs of all three species (king

salmon, silver salmon, and steelhead trout) or () both a spring and fall spawn-_ -

ing run of the king salmon. S o
Secondary salmon streams—These ave the higher courses of the primary
Streams and the entire courses of lesser streams, exeept the very smallest.
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o TABLE 5
. -~ ANADROMOUS

Arclé.. aend Ethn.

Fisu Srreavs or Cavrorais

T ke Khiiuon| ERain | Sirer | Stmiien

"~-T.f:'}}§ii"ei'.;,’.,...1:...... X T x ~X - X
v_QSz‘i.i!?;River,'SouthI-‘ork..,...'....'.'............ LX X} X ].x
.Sm;hnivér,xorthFo:k.i....~...‘..,.....-.‘.... XL X %, X -
Klzmas River...,....... vied X T x X 1 X

Ir X ] x ) X X
~_'x.' 'A ’ s x . B x

: ver.., X . .- X - X
-""Sa_!m'?lsziver, SouthFox.E.'.....,.’.....’..-_.... X . - X - X

. e‘}:mnRiver,.\‘orttx'Eq sereeeveceivannn] X e X X A

e ’t_RiVer......-;...“...L‘."': L N B 4 - e > . X .
«E’E’Z&ﬁts}kiver..’..'...‘.‘..’.._.’......L........’.L... X . b ¢ X

" Redwond ; ; .‘ X o X X
. Little Rive, cervenedill X .e . X X
- XL X X
X . X X
rieeeiaann., ST YT X . . X %

. .'-Van.DuzenRiver....,.;;_.;;~ cereiisiennnenn] X% . X X
:‘Eell’déér, SouthForXc.....,1;.....'.;.......... X .o ? X
,,.-IRi'-'ez',NorthFork..;,'. ST IR ‘ .. X X -
Begr J'-et'.................,.... ................ X . X - X
Mé'italelﬁver.........'......'.;...._..........'.... X . X X i

. Ten.\xizemver.:.'....-..;...';'.....;....; ........ .. . T X T X
..T_f:n.Mile‘Ri'ver, North Fork....,...... ... . .l X X {
Ten Mile River, SouthFork..—...’...... ........ . ., x X
Noyo Rive ] X . X . X
igPJVer....; ............. .g-;-.-o...-o‘.-.ogo-. .o e x x .

Albir;nRiver..-.....;..........f'...'.'.......;..... T -. X X,

NavamPdveh.............'.. ceveeenereannnn. . . x X

ElkCreek.............‘._..... . - xX : X

Alder Creek,, [ "7 —ean . . .- X

Brush Creek.,. . ......;..,--...............,... o .o .- X

Creen Creek.... . : ) e .- .- - X

Carcia River, . . X . . X X

Gualala River, .. .. . X - X

Riw:aianRiver........A........;"..... .. - X X
Russian River, Fast Branch. . .- X X

‘ Salmr)nCreek.’.................f . . X X

Lagunitas Creel ... ..... .. .- "X X

Cozte'MademCreek;....'...;.........'........._. . e x X

Napwltiver:-.’.....v.........'..»...‘..‘.............: . e .- A X

Bucramento River..... . ... . B . X X -- X .
Mokel!‘xmheRiver...".'..-........f,....... ceeennd) X .- -- . '

Cosumnes River, ... Ceerreiitiieaan. ceed] X .. .- -
American River,,. 7’777 Cterirnaaaa. .. X - X .- ' X

SanJonquinRive_r.......'.....’...';-..........' ..... - X X .- ee 2
S,ianislaus....;......... cerereeieiennnnnn. X . -- --
Tuolumpe, .., """ Srreremreeeee X .- .- .
Mereed...,... . ceeeen. e e, X 4 -- .-
Frowno. ., . o000 e, X e .- .
Kings........;..... .......................... ? . . ..

_— T
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Tertiary salmon streums_These ave the very smallest streams, draining less

than 100 square miles v | o T
For our purposes fiz uit of productivity on such strcams is the fish-mile,

defined to be a linear xaiz of the course of a salmon stream. The total fish-miles .. °
have been found for ewd: tribe by totaling the miles of salmon stream in their .-

territorics (with the zid 52 1.8, Geological Survey maps). To ealeulate the total

productivity Of. a trildl torritory, fish-miles on primary salmon streams are’ -
doubled, fish-miles on sezmdary- streams are retained as they ave, and fish-miles .

on tertiary streams are Izfred. It is rather difficult to assess the produgtiﬁtjr of -
eoastline in terms eompusble to the productivity of salmon streams. It secems -

certain that coastline wzs Jess valuable than the best salmon streams, but con- e

clusions beyond this muss e Jess definite. I tentatively accord coastline the same,
value as tertiary salmon sreams, but some of it—on bays and lagoons, for ex-
ample, where shellfish wsers eollected in abundance and theve was no need for

decp-water gear—may %ige had morc nearly the value of sccondary salmon™ .. .~

streams. An index of the %ta] fish resource, then, is given by twice the niiiber

of primary fish-miles pius the number of secondary fish-miles plus half.the num-
ber of tertiary fish-miles 244 coastline. The fish resource index is ten times this; .10

total—to be of the same g:der of magnitude as the acorn'and game in'dt_'axe's; JRR
Admittedly the method £ ealeulation here is more arbitrary than is desirable—,

we do not know that prirezey streams have twice the productivity of the sceondary., -
streams. The ranking of e streams is presumably correct, but the actual weight .

assigned is subject to reviion when‘ further data are available. .

The basic data used to esmpute acorn and game resources are derived from

the map of vegetation tyzey of California (Wieslander and J ensen, 1945). This .

I?rge-scale map (1:1,000,590) shows in detail the occurrence of some 22 vegeta--
tion types (for example pine forest, grassland, juniper woodland, ete.). Geo-
graphical distribution of the vegetation types, shown as it is thought to have been

before the landscape was zltered by modern Ameriean civilization, was determined -
by field surveys, aerial phetagraphy, and detailed soil maps. No attempt was made o
to determine the original yegetation of areas now devoted to agriculture or urban
development; such areas zz¢ mapped simply as “cultivated, urban, or industrial.” .

In dealing with such arezg, including nearly. the whole of the Central Valley,
I hav? had to f'all back on ether sourees to classify vegetation types. The soureces ,
used include historical acesunts in which the authors note local vegetation, the

California soil surveys (the authors of those publications often attempt some .
reconstruction of original vegetation), and particularly useful, Burcham’s Cali- .

fornia Renge Land (1957 J, which includes a statc-wide rceonstruction of vege-:

tation types at the opening of the historic period. By such means an adequate . )

picturq of aboriginal vegetation has been developed.

The vegetation types of interest herc are redwood forest, pine-fir forest, oak .

Woodland (including both the woodland and woodland-grass eategories of Wies-

lander and Jensen), chaparral, and grassland. These types are rated for acorn .

and game production on the following scales:

C—07548 14
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Prampry acorn land
Gn% woodland
-Secrmdary acornland
Eﬁn&érfomtatlowelevations . o
forest on the inland side of the redwood belt  ° : -
In Baihh these forest arcas there are significant numbers of oaks, but they are °
mmﬂsmanei-'thaninpuredakstaﬁds._ e g

: fnrest_athighelevations"»v T e
- ‘meon‘ﬂ.i.esea,wm'd-aide;of,th@?#@d‘vdod_bett, L
Cx~and R N O L

- Insigniffimont numbers of oaks are found in such areas, but thére will usually be -
- a few;, @aspite imperfect mapping. .. .o v ‘ .
_ Gessiang (zorth Coast Ranges and Central Valley) - - \ ‘
Ch@zzajl 2nd oa2k woodland provide the main support-for game. Grassland js -
i Z For the north Coast Ranges because the Roosevelt elk lives on grass
during mt of the year. The Central Valley grassland was heavily populated
Semﬁmggcmelan& o
Fimefir forest at low elevations _ : - '
Ea=fwaod forest on the inland side of the redwood belt o
These ety supported a moderate game population. They were relatively open
and haf smma browse, and the acorns produced by the oaks were eaten by the deer.

- Pf&&forestathifgh elevations R S
Hadreand forest on the seaward side of the redwood belt - . o
To exi=minte secorn and game resources I determined, tribe by tribe, the total

area of =s% of these vegetation types available (by means of a polar planimeter
used e = Wisslander and Jensen vegetation map). I then multiplied the area of
primarz Zmds by 2, left the area of secondary lands as is, and halved the area
of the tr~Zpv+lands The total of the three is an area-like figure weighted accord-
ing o gewdmetivity. . . ooy o

Agair ¥ X impessible to Justify the specific weighting procedure, but until
more Ix Smpwn about the actual productivity of the lands it is necessary to rely . -
on simmitsSe assamptions, - - S o

It showisE 23so be emphasized here that the measures refer not to the quantity
of food ~=rmrees actually used but to the quantity of resources available in a
given are=_ ‘ : , Co e

-3

PRESEXTATION AND AN’ALYSIS-LOWER KLAMATH PROVINCE

IN PRESES 0N axp analysis of the ecological data,-the first groups dealt. with
- are thos= = the Lower Klamath provinee of the Northwest Coast culture area.

C—075485 C-075485
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cultme of the Lower Klamath province shows clear-cut affiliations with wider

The

port and produce.

cieties, among the Lower Klamath.peoples, whose basic units were. eonJuval,

Goldschmldt 1951).

‘even conceived their cosmography in terms of rivers. In this they differed from'

" the rivers. Krocher considered that the Lower Klamath culture represents an
Northwest Coast peoples have been maritime since they first came to their homes,

Klamath populations must have been limited therehy. :
The divisions of the Liower Klamath province, here desmna.ted tnbes, are

and foreigners could be denied such access, espec:a]ly in difficult times. There

—cr—

orie acecounts.

Tribes of the Lower Klamath province are listed below.

TN e e Nt s, AT g it
.

Population Known . Population Unknown
Tolowa Hupa = Shasta Bear River
Yurok  Whilkut " ‘Konomihu _ Nongatl . =
Ka.rok Lolangkok Sinkyone - Upper Salmon Shelter Cove Sinkyone =
; Wiyot  Mattole Tiahomtahoi = Lassik ‘
: ' Chimariko

C—075486

Northwest Coast culture, but there are important differences between, say, the
arok and the Kwakiutl. The participation of Lower Klamath tribes in North- .
west Coast culture, as well as their variation from it, is illustrated in two im-
t aspects of the people’s lives—an emphasis on wealth pervading- many .
of their activities and an economie and general outlook focusmw on water trans- -

Like all Northwest Coast people those of tho Lower Klamath provmee had :
,', a primary concern the heightening of prestige through the® acqmsltxon of -
wealth. They differed from the more northerly groups, however, in making -
wealth a purely individual and personal matter rather than a concern of large ' -
eorporate kin groups. The. difference was important because it resulted in so- .

families rather than larger kin groups. Therefore, social relations could not -t ¢
erystallize and formalize as between clan and clan or mmety and mmety but. - .
were always in a state of flux, with small, unpredictable social movements oceur- i -
ring more or less constantly. This social organization, ‘with main emphasxs on .-

the conjugal family, was in many Ways sumlar to that of modem Amenca (cf :

The outlook of the people of the Lower Klamath provmce was centered on.'
- “rivers—they lived and traveled on rivers, got their livelihood from rivers, and

“their northerncongeners, whose lives were adapted to the occan as'well as to

-~ earlier stage in the evolution of the Northwest Coast maritime adaptation, butf :
--this was denied by others, especially Drucker, who concluded that the northern

" Regardless of the historical basis of the difference, the focus on rivers and im-" )
mediate coastal waters was so cconomically restrictive that the s1ze of Lower

basically linguistic units but also have.pohtlcal connotations. All ‘members of -
a tribe had free access within tribal territory to resources not privately owned, .

were seventeen such tribes in Lower Klamath province. Of these, only eight -
have adequate population data—derived from detalled village lists or rehable T

C-075486
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TOLOWA . : o L
“polowa lived on the Smith River, a rather small Siil‘éﬂlr_l dl'ili{ﬁn%f onlya_« S
" ore than 600 squaré miles but nevertheless having spawning runs ‘of = "7 -
% 'l”::;mon kine salmon, and steclhead. The redwood forest, was only a thin .~
5 strip t,here,cand evidently not productive of either game Or 2COrTS. Abq}:ltii;“?“‘ AR
the pinefir forest was in pure stands of kn? bvcong pine and was very .
oakless. The other half was Douglas fir or mixed pine-fir-Douglas fir an:
gair numbers of oaks. Half the pine-fiv forest is therefore classed as tertiary.
n and gameland, and half as secondary for those Pr‘?d??&s,}? Lo
SRS ) S
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Baumhof: Determinants of Aboriginal California Populations 181

non, and secondary above that. This would scem to be indicated by the fact
Karok settlements were clustered at and below the mouth of the Salmon, . . .
very few above (sce Kroeber, 1936). A large portion of the spawning fish .. . :
Q??enﬂy went up the Salmon River. The pine-fir forest in Karok country is ...~
Douglas fir, sometimes 'in  pure stands but often mixed with fan oak— ...
3 here divided half into secondary acorn land and half into tertiary acorn. )
-3 The same applies to the game potential of the pine-fir forest. Other vege-:

tion types are ‘classified as usual.

. .Resource Ii;nnxrén.maox L

(Area: 1,053.4 square miles. Population: 2,700, Cook 1956, p. 98) -

. ‘ -+ Cosficiests . ST Indiees”, 7L
- | . Extent. e g e T
Trve Ol TR 1 Fish. |- Acorn Giung . CFiskoc :VAeom:',' o
Fabery - [|(Gshemiles) SN I R

River (primary)..| 10 gxi0f. .. | .. 200 | .....
‘River (recondary)| - 68 | 1x10| .. | .. | e f ... | .l
egetation (sq.mi) | - -+ - L o S
- Pine-firforest....] 9929 ..., | ¥ % SRR I 778 208 I 77X §

Oak woodland....] - 46.4 1 B 1 ... | 227 22.7

Chaparral........ 151 N A £ 2 IR I 7.52 - 30.2 .
‘, ’-Totalresourcéindex...-..; ..... feteerereneeeeeeneesnenes. 880 .774.9 - -797.8 U

: WIYOT , : : .
The Wiyot, with their long waterfront in Humboldt Bay, held 80 miles of ocean
“front, and also held 12 miles of primary salmon stream on the lower Eel River, - -
12 miles of secondary stream on the Mad River, and 21 miles of tertiary stream . "+
on Little River and Elk River. The redwood forest in Wiyot eountry was coastal, - i

" Resource INDEX For Wiror -
" (Area: 297.4 square miles. Population: 3,200, Cook 1956, p. 93)

- T Coefficients - . Indices
Type . * “Extent  |— - ' ;
A Fish Acorn Game Fish Acorn Came
Fishery (fish-miles) 4 . . A
. Ocesn............] 80 1¥X10} .. | .. 400 T ST
River (primary).. 12 2xX10. ... .. 240 R
A River (secondary)} 12 - 1X10 . 120 | ... '
River (tertiary)..| = 21 ¥Bxil .. 105 | ... .. -,
Vegetation 1 (sqmi) | L b 4
- Redwood forest..] 254.5° 1 .... YV | ¥ ceas’ 127.8 190.9
Pine-fir forest.... 7.6° e B 1 . 3.8 7.6
: Chaparral........ 12.6 .l -2 cvee 6.3 ] 25.2
Grassland........| - 22.7 | ... 1% g2 | ... 1.3 45.4 :
| Total resource indeX.....oocveeerrsesrareresssesononns .... 868 148.7 ©  269.1

Mt . £, A, e
S 4 .
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182 Umvez sity of Calzfamza Publzcatwus in Am. Arch. and Ethn.

* and therefore paor in oaks—-Loud (1918, p. 23") did not even include oak on the
list of Wiyot trees, a very unusual circumstance for California. On the other hand
there seems to have been an abundanee of elk around Humboldt Bay, elk bone
. being the most common of the mammal bones recovered in archaeoldgical investi- .
- gations there (Loud, 1918, p. 235). The redwood forest is therefore’ rated tert:m y ot

for acorns bnt for game 1s rated half tertmry and half secondary

;“ BUPA

. The Hupa held 39 miles along the Trmlty Rwer and the South Fork of the
Trinity.’ The Tnmty isa better-than'average salmon streami—with both fall and " ;..

R N PR B R L IR AR s TS TN IE RN AT

spring runs of King salmen, for example—-but being distinetly mferxor to the - o

' o : Rnsovscn Immx FOR' HUPA .
(Area’ 498. 4 square miles. Populatxon' 1,475, Baumhoff 1958, Tab!e 8)

‘  Cosffidents . | Indices
Type Extent L fr— - -
o . Fish Ae‘gm Game | Fish Acotn | Game
Fishery . .. |(fish-miles)] . - | . b
River (sccondary) 39 . 1X10 . . 390 cees | vees
Vegetation (sq.mi) | - ’ 1 : S
Pinefir forest....| 360.4 veee 1 1 eee. 1 360.4 360.4. =
Oskwoodland....| 68.0 | ... | 2 | 2 | ... |10 | 1360 . °

Total resource InAeX. . .nnennnnenesneenns e ieermmereaee.. 390 496.4  496.4

LI S . . . K4

The Whilkut held 55 miles of salmon stream on Redwood Creek and Mad River. . | ;
These are both middling streams and are classified as secondary. They also held
‘6 miles on North Fork Mad River, so small that it must be classed as tertiary, The

redwood forest in Whilkut territory is mostly on the inland side of the redwood
belt. For both game and acorns, three fourths is classed as secondary and only one

'_ fourt‘n as tert1ary.

MATTOLE ,
The salmon stream of the Mattole is the Mattole River, a fan' stream but not Iarge.

It is classed as secondary. The Mattole obtained all other fish resources from 17

miles of ocean front. The tan oak is said to have been fairly abundant in the
Douglas fir forest there (Jepson, 1911), which therefore is all classed as secondary
for acorn production. Presence of the tan oak indicates a rather open type of
forest, good for deer and elk, hence it is classed as secondary in game productlon
also. "

C—075491

' Klamath, .is. classed as secondary. Hupa pine-fir-forest is- almost &l Donglas fir ;"2:; Fo
forest, with a substantial amount of tan oalmixed with the evergreens (Sudworth,
1908, p. 321) , hence it 1§.classed_ as sgconda;:y for both acp1;n3 and game. ' . R,

i o o - o " .
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Resource INDEX For er.r:m'
(Area: 463.7 square miles. Population: 2,588, Baumhoff 1958, Table 8)
T " Coeffcients. - Indices
Type Extent - — - - - - -
o Fish Acorn 3| Game | - Fish. . |- Acorn Game
Fishery - (fish-miles) - - e SRR
River (secondaty) 55 1X104} .. . 550 . ceee
River (tert.mry) .8 ¥xX10] . N - 80 cere
Vegetation (sq.mi) | U I S
Redwood forest..[ 204.1 % "%
Pine-fir forest....|- 216.7 RIPPUSENN SN SR SN
Oskwoodland....] " 20.2 ..., ]| .. 2. .20 .
' Chaparral........] = 2.5 Ceeael) Y12 i 3
Grassland........ 20,2 N B 1 .2 vite 10.

(Area' 219.2 squara mxla. Populaf.mn. ‘1,200\, Bau.mhoﬁ 1958, Ta,ble 8)

- LOLANGKOK smmm\m

Lo ' - W" T p T "‘7 - Indices T L
‘Type Eztant — . — R
- Fuh - | Acorn Game "Fish | Acom © Came
Fishery (fish-miles)] | ¢ ; o :
" River (secondary) 25 1X10 .. .. 250 vene wees
Ocean............ g ¥ X1 . . 8% | .... cees D
Vegef:a.tion (sq. mi.) , , - B
Pine-fir forest....| 123.5 e 1) v . {1285 | 1238
Chaparral........ 7.5 . %+ 2 eeee : 3.8 15.0
- Grassland........} 8.2 | ..... B 2 cees | 441 176.4 -
Total res0ures IndeX. .. vuvneveneniveraeniensiienntaianeees 335 1714 . 3149

The Lolangkok Smkyone held 17 miles of primary ﬁshery, on the Eel’ np to the

mouth of South Fork, and 26 miles of secondary fishery, on the South Fork itself -

and on the Eel above South Fork. The Eel may be slightly overrated here, but "~ *

‘two minor salmon streams (Bull Creek and Salmon Creek) are omitted, so the .

total resource should average out. The southern half of the redwood forest in. ° _
Lolangkok territory, as well as their entire pine-fir forest, is classed as secondary - ..
for acorns and game because it is open and contains a fair abundance of tan oak. . -

Farther north on the Eel, the redwood forest is very dense, producmg httle o£

elther acorns or game.

The resources of the tribes of the Lower Klmnath ‘culture provmce, calculated in <

A.NALYSIS or Lowm KLAMATH PRovmcz

the preceding pages, are summarized in tables 6 am_l Ty which also show tribal -

C—07549 2
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area, population, and population densities according to area and resources. Initial ©
inspeetion of these data was surprising. ‘When this study was omo-mally conceived,

I had thought that if populatlon showed a close relatlonslnp to Tesources it would o i
be best expressed by 2 function of the form - . . " . Ty o

populatmn f (ﬁsh resource, acorn resource game resource) + error

| had expeeted that f wonljzl be an mcreasmg fnnctlon of each of the three vari- %

ables; that is, a larger amov}mt of any. resource would be associated with a larger

populatmn,xf the other resources were held constant, But such is definitely not... - -

. the case..The, W:yot “for ex;xmple, mth no greater ﬁsh resources than the Yurok -+

_or the Karok and. mthnimnnal acom and game resources, actually had the largest_ AR
populatxon of. R i - :

/3'/ o _“B.zsovncn Innnxron Iomcxox Smxrom Citenm
D i (Area*ZS«i.&sqummdes Popu!at:on.2076 Baumhoﬁ 1958, Table 8) o
T \. .“.-?: e S RN s -_-«;_,,_,T Indxees,
CERES YR RN R B Fish Aoom - Game . :—ﬁh : Am | ‘Game ~~ =¥
Fishety oo-... . (ﬁsb,.xmles) - " o ' e
River (pnmary) 17T U4 2X10 T 840 voes cees’
vaer(secondary) 26 ‘ 'IXIO ru e f 260 e ceen .
‘Vegetauon L (sq mr) ‘ ' , ‘ R
Redwood forest..| 176.4 % % Ceees | 1823 | 1323 . - b
Pipe-fir forest. ... 85.5 coes 1 1 “eee 1 855 65.5
Grassland........ 126 | .... % 2 cees t 6.3 25.2
Total resource index.».-.;...;,;...; ..... O S .. 600 204.1 223.0
ORI L A T ..‘._.1 j - TABLE 6 ) - ; ' N ‘l . ., e ‘ & .
- 'Smmror Resources or Lower Kmmrx Cm.rtmr: Province o _1‘ '
© .., . Tribe .+ . | Population | - Ares  |— - .

- TOIOWR. « s vesvreeeiennnnnss 2,400 |.. 9551 | 6s6.1 510 | 845.0
Yurok...covnveeerininnnns 3,100 "740.9 . B8L.5 1,265 649.6
Karok...creeeeenionassos el 2,700 -1,053.4 - 1Tt4.9 : 880 797.6
Wiyoheeeeseinrenornrscorenns © 8,200, . 2074 148.7 .| 865 269.1 . -
Hupa......;'.".'.i.‘.";.. } 1,475 | 4284 | 4964 | 390 . 496.4 . -
Whilkut,..caveenieisa. 1.2,588 46370 | - 447.0 | - 580 4811 -

D 5 €1 110) (- 1,200 .219.2 171.4 335 .} 3149
Lolangkok Smky_one...' ....... - 2,076 . 254.5 204.1 €600 . 223.0 .
“Total..cevenn.n ceiveeens| 18,789 | 44126 | 3,510.1 | 5425 | 4,076.7 e
‘xg.:esahown arou;zglc:éntedaafoﬂows . . 7 . . . . ., . N ) i 1
Area—square miles. ' : %

Acorn resource—square miles nd:usted accordiuz to yiel Id V
Fish resource—tens of linear strenm miles adjuated accord.tng to yield
Game resource—-square !mles adxusted gecording to yie

O N e ] et ¥
. R . .

C—075493
C-075493



.+ of popuf
e thrown

% fish resof

- analysis}
- Klama
- Altho

- Iatlon

_tribes ,: :

. greater ]

this que;

arerob =§
R |

¥

¥

i
A
A
8

%

]

i

i
£
H

P

Avranes

AT A R g

N A e T N

T

AP ey AN 21T gl e S

Bau-mho]]' : Determinants of Aboriginal C’aliform‘d Populatz'ons . 185

Inspectlon of the data, however, does reveal that though population seems to
hme almost 2 random scatter when plotted against acorn or game resources, it is
. . remarkably stable reflection of fish resources. If we look at the standard devia-

¥« tions of populatlon densities relative to each resource (table 7), we see onlya .
small variability in density velative to ﬁsh 1esourccs and lalfrer vanablhty in

densities velative to the other resourees.

. TABLE 'I .
PoruratioN Devsrrres oF 7He Lowes Kravars Corrone Pnovmcz: .

s The densities here are caleulated from the quantitios shown in table 8,

fish resource diagram describe a neat curve. There is no need of further statistical

analysis, I think, to show that the limiting factor on populatmn in the Lower ‘ L

Klamath culture provinee is the fish resource.
Although the acorn and game resources show little or no genera.l effect on popu-

lation, we might ask whether they have some marginal effect at least. Among

tribes with very small fish resources, will those with greater acorn resources have
~ greater populations? The sample of Lower Klamath tribes is too small to answer

this question conclusively, but an answer is at least suggested. The best results '

_ are’ obtamed by dividing the elvht tnbes of our sample into four gmups'

1) Tribes low in acorn resources and low in fish resources
" 2) Tribes low in acorn resources but high in fish resources
3) Tribes high in acorn resources but low in fish resources
4) Tribes ‘high in ‘acorn resources and h_igh in fish resources -

The scatter diagrams (ﬁg 1) show that there are natural clustermrrs of the

tribes with respeet to both these resources so that we may deﬁne “low” and “high”.

as follows:

C—07549 14

3.8 . . -

A Densuy' awxdmzto '
" . Tribe . s . :
o © o Area Acorns | Fish Gama - .
-2.51 " 3.50 . 471 C2.88
4,18 - 5.33 | 245 477
) 2.56 .0 8.48 | .:8.07 - 3.3%
WiYot s iveeeeraiecediireaiannshaanass :'10.76 o 2152 | 3% | 11.89°
12 (00 SN 3.4 2.97 3.78 297 #0070
WhilKub. oevnneeriiiiienioniicannnerens 5.58 579 -1 - 4.46 538 .
Mattolc ................................ 5.47 7.00 - 3.58
Lolangkok Sinkyone........eeereeraenn.. 8.16 - 10.17 .8.46-  { .9.31 . ---°
Averilge .............................. 5.33 7.47 3.65 5.55
Standard deviation.......ccevvennnn... .2.88 .6.14 | - .68 3.30
Grand density...ccveeeiienrnnnniennns 4.25 5.34 3.45 -4.60 .

The same fact is demonstrated even more consplcuously by scatter dmﬂrams o
- . of population plotted against each resource (fig. 1) ‘The points appear to. be
thrown almost broadeast on the acorn and game résource diagrams but on the =

D T R,

C-075494
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. Low acorn resources: index less than 400
- ===~ High acorn resources: index more than 400
-+ Low fish resources: index less than 700 ‘
* High fish resources: index more than 7 00

If we then plot these m a.:'2-by'-2 table we obtain:

et o Low acorn resources . . .

x

... High acorn resources

ST Mattete, L 1,200
,I:w,ﬁa‘hreaoﬁrces........‘.'..’., o C e L
R -} Folangkok Sinkyone 2,076

e L ‘Popu'l;tiﬁn '

i v"."e_ average the poptida’tviops' in each of the four-cells we obtain: o

' - - Zowacorn . “High acorn
. . I resources - - resources
Ve e d e - fav.pop) .t vie-(87. pop.)
- Low fish resources ...;;.'........;.....;’...;.4“‘1,638 AR 3 7]

High flsh resources vuutuuueunneenenonoo 3,200 2900

[ :
E

oy

13t

e

. R ‘
-v»n-;w;-n‘mmhmpmmw;\um " 0

oo

N

increase in acorn produetiolf has, if anything, a depressing effect (T doubt that .

the effect is actually depres;ing; the sample size is so small for the tribes with a *

~ high fish resource that peéuliat-_responses are expectable). In any ease, the data
indicate that acorns must have been of cox_zsiderabl_e importance to the fish-poor

- Peoples since a2 reduction of their acorn supply would evidently have eaused

population to &rop by sevéral hundred, ‘

It is easy to show that the same facts are also true for the éame resource. In the

Lower Klamath culture province, though, this fact probably has no significance; -
the magnitude of the game supply is inextricably confounded with the magnitude -

of the acorn resource because the oaks and the game thrive in pretty much the
Same country. In other words, a tribe will have g large acorn resource if, and

only if, it has_a large game g‘esoﬁrcg, 50 we cannot tell which is the controlling . .

C—075495
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why the data take that curve. What happens is that an added increment of the

fish resource fails to make as much impression at the upper levels as 1t does in the ,

lower levels.

At least two possible explanations suggest themselves, The first.is that popula-
tion among tribes with high fish resources was being held down in spite of an
excess.of food, perhaps because of health factors or social organization. Thus,
increased population density among these tribes may have increased transmission

of some contaglous diseases to the extent that population Would again be reduced. " "
* It seems more likely, however, that the structure of the society itself might have

restrained population after it reached a certain density, One thinks, for example

of the effect that slavery might have had. Kroeber (1925, p. 32) reported that

only about a twentieth of the Yurok were slaves and that people became slaves
through debt arising “from legal rathér than: economie Vicissitudes.” Tt seems

'entxrely possxble that an increase in population density might have led to an . .
increase in the proportion of slaves—inereased population would bring increased oEe
competition for the limited wealth, in the form of wealth objeets such. as white - ~:-
.deer skins, which in turn wonld lead to an increase in the emotional outbresks and

physical violence that got people into trouble. An increase in slavery in turn
would very likely lead to a decrease in birthrate since a slave could marry only

- if his master was willing to buy 2 wife for him. This aspect of the social structure ~ ’
‘eould have produced a dynamie equilibrium in population size. o
‘The second possible explanation for the logarithmie form of the data may lie  °

in the way that fish resources were calenlated: It will be remembored that stream
miles on primary salmon streams were assigned double weight in the computa-
tions. If the primary salmon streams are reduced in our caleulation to secondary

. streams, the fish resources of the Yurok, Karok, Wiyot, and Lolangkok Sinkyone

are reduced and the data assume approximately linear form. To calculate the fish

~ resource on such a basis, however, would be equivalent to saying that the Klamath
River fishery is no better than the Mattole River fishery. At least one bit of evi-

dence suggests that this might indeed be true despite its apparent ridiculousness.

In describing fish technology above (p. 172) I cited a passage by Waterman and

Kroeber (1938) indicating that the Klamath River Yurok let the Kepel fish weir
remain in operation for only ten days of a possxble two months. In other words,

they exploited only a modest fraction of the potentlal fish resource of the Klamath.

Thus, even though the Yurok stretch of the Klamath was exceedingly valuable,
limited use made it in effect no better than a smaller river. If the use was limited
by the threat of intervention by upstream tribes, as Waterman suggested, and if
such threats were universal, a sort of intertribal balance of power kept primary
salmon streams from attaining greater importance than secondary streams.

It is not now possible to say which of these or other factors caused population o
to level off when the fish resource increased beyond a certain point, but that is the .
phenomenon mainly responsible for giving the data the form of a logarithmic _

curve. Further consideration, however, indicates that a logarithmic funetion

-cannot describe the behavior of data such as these when the fish resource is at a

low level. We may show this by means of an example. If the data were actuauy

deseribed by a logarithmic function, we could transform them on a logarithmic

C—075497
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. tive population for the Tlahomtahoi. Tribes with very low fish resources evxdently

" funetion that will best describe the data has a curve shaped hke that of -2, camula:
-tive normal probablhty dlstnbutlon functxon. _ S

Baumhoff: Determinants of Abongmal C’alzforma. Populatwns ~ 189 |

scale and, by the method of least squaves, find the stramht line of best ﬁt The RPN
equation of the line is . :

populatmn (thousands) - (In [Ioganthmtothe base e} ﬁshresource) -7 15 |

Now we apply this equatlon to a tribe of unknown popula,tmn. The Tlahomtaho1 LR

was a small group living just east of the Hupa. They held only 8 miles of secondary R
salmon stream, giving them a fish resouree of 80 aceordmg to present calculatxons. .
If we substitute 80 in the equation above, we obtain an impossible result: a nega- "’ '

did not depend on fish for their livelihood, so a decrease in fish resource in this
range will not show a commensurate decrease. in population. Essentlany, the

Population

~Fish Resource

”‘I‘he upper part of the eurve, the part including the data in table 6 has 2 shape-
somewhat like that of a logarithmic curve, as it should, ‘but the left hand tail ; swmgs SRR

back asymptotically at some point before it reaches zero population. -
The curve described here is simply the logistic curve. The logistic has often: .
been used on data of populatmn growth. A country (France, for e*cample) will

“remain with a relatively constant population for many years, perhaps centunes o
" and suddenly, because of technical or social change, begin a rapid inecrease that
-after a time levels off again (ef. Taylor, 1950). One conceives of such plateaus.

as the carrying capacities of the country under different sets of social and eco- - - .

. .nomic conditions. Similar considerations may apply in the present situation. Tn - -

the given social and technological conditions, a low resource will hold the popula- . -
tion at a low plateau, with only small variability perhaps associated with varying = *
‘acorn and/or game resources. A very large fish resource will sustain people under

 the same condition at 2 higher plateau, its height probably being deformined by - - <

social conditions. In between the two levels, population rises sharply mth each

inerement of fish resource.

 PRESENTATION AND ANALYSIS—CALIFORNIA PROVINCE, ~ -
'  NORTH COAST RANGE .-~ -/~ .7 -

WE COME NOW TO tnbes of the California province, where a&aptatxon is obwously T

" quite different from that in the Lower Klamath province. The differences betweén .

the groups may be approached in terms of a fundamental dichotomy among pre-. A
agricultural peoples—economic speeialization as opposed to a gencralized econ-

" omy. Specialized peoples-—for historical reasons (contmuance of an already

C—0754938
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and among the fishermen of the Northwest Coast culture area of North America,

of which the Lower Klamath Province is a part, . . gt JrEe T
The opposite adaptation, g generalized economy, was_known ethnogra’ph'icallyv

. in North Ameriea only in the Intermediate ‘and Iizt_erinount'ainﬁfelﬂtux‘e areas, : .

B PV,

_ the éiiv“irbniiiézit;"_in extrome cases (the Great Basin for example), nearly every.
™ thing edible was used, It i ‘likely that the earliest inhabitants of the California ™

calture provinee existed in a diffuse economic context similar to that of ‘the Great

-

X Basin Peoples. At some point in the development of the culture provinee, undoubt-
L edly,mor‘e than 2,000 years ago, the Californians discovered or acquired a tech. T
otk ~ nology enabling them to concentrate on the magnificent acorn erops. One of the |

-1 Testions tobe asked is how far the aborigina] Casttore iy 23 had become specialized -

2
g
3
g
g
g
£
&
g
2
H
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2
g
3
E
&
g
g
E

iS point in the sections on the California province, e R
‘The first group of tribes concerning us in the California culture province is -
. that of the north Coast Range from San Franeisco Bay north to the Yuki and
- Wailaki, on the Bel River, and from the Pagifi Ocean’éast to'buit hot ‘including
the Wintun, of the Sacramento Valley, Included are fifteen tribes, of which ten
have population data reliable enough for our purposes. - RS

Tribes of the California provinee, north Coast Range are listed below. L

0
. Ui, pottme. + oot s

Population Known . . Population Unknown
. Wailaki.- - . o - XKato . ‘
Coast Yuki e T : .. Huchnom™ - -
Yo © S . ‘SaltPomo
. . Northern Pome¢ .. .  °. ~ ""Southern Porio )
v - Eastern Pomo oo ' * "+ Coast Miwok
- Central Pomo ' = S
Southeastern Pomo o
- ' Southwestern Pomgo :
' Wappo
Lakelﬁwok_:‘

]
g
E
g
<
&
&
&
[=]
=]
[ 2
g
~
@
-
&
=8
[t
&
g
=
g
4
g
S
&
[t
g
Q
£,
&
]
B
1

Streams and coastline shown in map 3, As before, the salmon streams and vege-.
tation types are weighted aceording to productivity, T <
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, YURI , . ‘
. Yuki fishery was all on the Eel River—21 miles of the Eel proper, 45 miles on the

Middle Fork of the Eecl, and 17 miles on the Eel above and Just below modem_,

Lake Pillsbury (referred to as South Eel River).

The small portion of Yulki territory in Round Vélley is unclass:.ﬁcd by Wles-, ,
lander and Jensen because it is now cultivated. It is asmgned herein to oak wood- .

land (1t was probably parkland) because (a) there is woodland all around the

margins of the valley and (b) a few isolated oaks remain in spite of intensive
. agriculture t there ‘The vest of the area is classified, as usual except for the pine-fir - .

forest, which is assigned one fourth to secondary oak and gameland and three
fourths to tertiary ook and gameland (thls at hwher altxtudes) Thus the over-all
:coeﬁiclent for the pme-ﬁr forest is 5. : S

_- aat Rssotmcn Ixnax Fom Youxst.
(Amkl 169.2 square miles. Populatxon. 6,880)

L Tl Coeficiests . | . Indices
: : " Extent’ — SO a ;
Tm . Fish Acorn Game ‘Fish | [Acorn " Game -
'Flshery T (ﬁsh-mﬂes) i . _— o
" River (secondary) 83 1X10 e e ' - 8§30 cienr ceee
‘b,Vegetatxon (;q.mf) B S . Lo .
Pine-fir forest .. 640.1 % | % een 400.1 400.1
Oak woodland.. 395.6 caee 2 12 | ... 791.2 | 791.2
Chaparral........ 156.2 ceee 14 2 . 78.1 _ 312.4
Total resource index..........eemreennennes eeeeerieeeee.. (830 1,269.4 1,503.7

NORTHERN POMO

The fishery of the Northern Pomo was concentrated on 23 mlles of coast lme 3~

miles of lake front, and 68 miles of tertiary salmon stream on the Noyo River
(20 miles), Big River (2% miles), Albion River (10 miles), and headwaters of the
Russian River (14 miles). The lake front is on. Clear Lake, the only sizeable
body of fresh water in the area, For the most part, fresh-water fish in California
seem to have been of less importance than anadromous fish, but the produce of
Clear Lake is definitely an exception. Kniffen’s study of Pomo geography (1939,
~ P. 856, pp. 363 ff.) leaves little doubt that fish were important to the lake people

and that much time was spent in fishing. X therefore olass thls lake front as eqmva—
. lent to secondary salmon stream.

- The population of the Northern Pomo is given by Cook (1956, p. 116) as 5,040.
My definition of the tribal boundary, however, includes groups that are in Cook’s
Central Pomo and Lake Pomo, so the population here is increased to 7,010. .

. The settled or cultivated sections of Northern Pomo territory in Willits Valley
‘and Ukiah Valley were not classified by Wieslander and Jensen, Burcham (1957)

included these seetions in his oak woodland type. His gross mapping makes inter-

C—075503
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Resourcs INpEx ¥or ﬁ’pmnsn&" Poso s
(Area: 1,194.4 square iiles. Population: 7,010) "

Baumhoff: Determinants of Aboriginal California i’opulatioﬂé '

" opr etation uncertain, but his judgment is confirmed by soil smveys (Dean, 19..0
" @owans, 1958), so the presently cultivated and urban areas of the Northern Pomo
are herein counted as oak woodland. ‘ R

- s

o 195

" ‘ v Cceﬁicients';” ke
Extent | - -
- Ty? - Fish Acorn | Came
Fishery ' - {(fish-miles) Vion -
Ocean..ernnesnee 2B..1¥BX10 . )
‘River (tortmry) .88 4 xX10 .. "
- Lake............. - 3 1x10 T
- Vegetation i (sq. xm) L
7~ Redwood forest..| .473.8. -
Pine-fir forest....] 141.1
. Oak woodland....} - 304.9
" Chaparral........ 244.4 sovs
Grassland........} . 30.2-

Total resource index

.......................................

EASTERV POMO

agricultural. Burcham (1957) assigns that land fo chaparral, correspondmg to

eqmvalent to secondary salmon stream. R : PR

i .
'stdtmcn InpEX FOR EASTERN Poxo
(Area: 284.7 square miles. Population: 1,410)

Wieslander and Jensen classify 42.8 square miles arbﬁnd Cléar I:'al;e as mbazi or . -

most of the surrounding territory. But the most abundant soil types there—-Alken IR
.+ Loam, Rincon Loam, and Hugo Clay Loam—support parkland vegetation (Car-_'_"‘-‘
. penter, Storie, and Cosby, 1927). I therefore elassify the area as oak woodland. .
Eastern Pomo fishery was concentrated entirely on Clear Lake, which, in accord- .
ance with the principles set forth above for the Northern Pomo, is classed as |

‘ Coefficients” . Indices N P
Type _ Extent ' — ‘ o

Fish Acorn Game - Fish Acorn - Game - -
Fishery (fish-miles) e . e
Lake.ooovrunennnn .27 1X10 Y - 270 . Ceees eee

Vegetation ‘(sq. mi.) L ST R = A
Pine-fir forest....| - 55.4 1 1. . 55.4 R X P R
Oak woodland.... 85.7 Ceeees 2 2 ] ... 171.4 1714.. .- e
Cheaparral..... ...] 143.6 ‘ %' 2 71.8 | 287.2 G
Total resource index......covuveevnatenvearanens 270 208.6 514.0 .l;

) i
L]
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The population figures for the Eastern Pomo are taken from Cook (1956, p.
112), The groups designated Clear Lake Pomo by Cook include some Northern
Pomo, the Eastern Pomo, and the Southeastern Pomo. The Eastern Pomo as
herein 'defined include Cook’s areas 3, 4, 5, 6, and 7.’ :

b
¥

CENTRAL POMO

Twenty square miles of Central Pomo country around Hopland are classified as
urban or agricultural by Wieslander and Jensen. I include this area as oak wood-
land because it is complgtely surrounded by woodland and because Burcham
also includes it as woodland. Three fourths of Central Pomo redwood forest has -
been counted as second , and oné fourth as tertiary for both acorns and game—
toward the southem end of the redwood belt the forest becomes less dense, and . -
hence more suited to game and. oaks ‘The. grassland is elassed as secondary for
_game because it is elk country. .
" Besides their 42 miles oJ coast line the Central Pomo ‘held rlghts to 59 mlles of
tertiary fishing stream-—on the Russian River-(12 miles), thé Navarro River (19
_ miles), Greenwood Creek (6 miles), EIL. Creek (3 miles) Alder CreeL (4 miles), :
A zmd Garcia River (15 milas). © - L
s : The population figure i from Cook (1956 pp. 116, 117 ) but deEers shvhﬂy.. -
because dlﬁerent boundanes were used. ce

o Rnsouncs Timex ron anruu. Ponc ‘
(Area. 693.0 square ; nnles. Populatxon. ,440) e

Coefiicients B Tndices
Type Extent - : ‘
v Fish Acorn Game Fish Acorn Game
"Fishery ~ [(fish-miles) I
Ocean............ - 42 X1 . . 210 Ceees cees
' vaer (tertxary).._ .59 »BX10 e b . 205 . aees
Vegetatxon : (sq: mi.) s ) CoL '
Redwood forest..| 355.3 Ceeee % % eee. | 810.9 310.9
Pine-fir forest....; 35.3 1 -1 cene 35.3 35.3
Osk woodland....| 176.4 [~ .... 2 2. | ... | s52.8 | 352.8
Chaparral........ . 88.2 ¥ .2 D eeee 4.1 176.4
Grasslend........ © 318 % 1 R 18 9 37.8

Total resource index.......... Teveereeeeennes e 505  762.0 . 9013.2

SOUTHEASTERV POMO

‘The vegetatxon types in the country of the Southeastern Pomo are weighted as
usual, with the pine-fir forest given a coefficient of 1 because it was at low eleva-
.tions and hence was not barren of either game or oak. The lake shore there, on
Clear Lake, is classed as secondary fishery, like that of the Northern and Eastern
- Pomo (see discussion under Northern Pomo above). The population figures are
from Cook (1956, p. 112), who gives populatxons of 500, 230, and 340 for the
three groups of the Southeastern Pomo. ‘ .

C—075505
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. Resource INDEX FoR SOUTHEASTERN Pomo
. (Area: 206.6 square miles. Population: 1,070)

, : ' Cooficlonts | Tndices ;51 s e
Type Extent ) - - -
t ) Fish Acorn Gamo Fish Acorn © Game
Fishery (fish-miles) 5 - A R
~ Lakeshore....... | 27 | 1X10} .. e .| . 200 e
Vegetation | (sq. mi.) ‘ ’ I
Pine-fir foresg....] 5.0 - 1 1 cose 5.0
"Oskwoodland....] 1487 | ... | 2° 1 2 | ... | 2074.
. Chaparral........ 829 .| ... | % 2- 1 ee., 26.5
, Total resource index.,...,."...... 210 328.9

sommvxs'mm rouo D ,
The redwood forest fn Southwestern Pomo terrxtory s near, the southem nd. L
the redwood belt and is therefore open rather than dense forest, hence it is S
weighted as secondary game and acorn land. In addition to their coastline the

Southwestern Pomo held fishing' rights to 8 miles of secondary stream on the " -
. Russian River and 12 miles of ternary stream on the Gualala River.

) ResoUrcE IND_EX FOR Som‘uwzsmm: Pouo ‘ ' R ‘ ' -
(Area: 274.6 square miles. Population: 1,480, Cook 1956, p. 117) - ‘ '
- ‘Coeflicients -’ " Ingdices .
Type Extent - -
) Pish‘. . Acorn Game Fish Acorn Game
Fishery (fish-miles) ‘ .
Qcean............ 27 | B X0 .o . 135 ceee eaen
River (secondary) 8 1X10 e . . 80 caee .
- River (tertiary)..] 12 |1 X10 . €0 i
Vegetation v (sq. mi.) l -
Redwood forest..| - 156.2 vees 1 1 cees 156.2 156.2
Pine-fir forest. ... 30.2 1. 1 ceen 80.2 - 80.2
Oak woodland.... 52.9 N 2 105.8 105.8
Chaparral........ 10.1 Y 2 5.1 20.2
Crassland........| 25.2 N ¥ 1 12.6 2.2
" Total resource index..... S eeereeneeenes reereereerneanees 275 309.9 337.6
‘ WAPPO -

~ There are 68 square miles of ‘Wappo territory, partly in Napa Valley and partly .-
in the Russian River Valley, classified as urban or agricultural by Wieslander .
and Jensen. Burcham indicated that these areas were formerly in oak woodland,
and I have followed hlm in this. Wappo secondary ﬁshery was on the Russian °

JRam—

| River, and its tertiar, y ﬁshery on the Napa Rm,r.

~-.
¥ | 1

P
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>
{ o gs scatter dmwmms of population plotted against resource indexes. The most -
! pLotable feature of these compilations is that they reflect a situation opposite from ::, ‘
e that encountered for the Liower Klamath culture province. It is noted above that - - - RS T
¢ gize of population on the Klamath River and in adjoining regions bore little .- T B SRt
relation to the acorn or game resource but was closely related to the size of the ' "~ e '
fish resource. In the north Coast Range of the California provinee, in contrast, ' = K
populatlon size beals httle or no relatmnshlp to the ﬁsh lesom ce but when plotted
" TABLE 8 . 1 ‘ 2
- : - SuaMARY OF Rssovncas oF CALIFORNTA ProvincE, Non'm Coas'r Ranes -
’ i . S e Reaouree!ndc;‘
Tribo Population’ |  Area = = T ————
S et S Lo - Acora *, | " -Fish .Game .’
| Wailai e 2760|158 L | UEILL 160 | 6337
CoastYuh...'...,.r.. ..... ceeed] T TBO - 178.9 - 1217 190 140.5 -
Yukx...-.-...'.....‘....; ...... ~f 6,880. | 1,160.2. '} 1,260.4 ‘| -830 | 1,503.7 :
Northern Pomo...vuvenn... .o 7,010 1 194.4 1,243.6 485 - | 1,655, 5; .
Eastem POIMO. . eueennanne . 1,410 | 2817 . 203.6 270 514.0 :
Central Pomo............ sose 3,440 693.0 762.0 505 913.2 i .
Southeastern Pomo........... 1,070 206.6 .828.9 270 408.2:
Southwestern Pomo. . ........ 1,480 274.6 " 309.9 275 337.6 o
Wappo..eereriieeniviennannns 4,600 519.2 © 760.0 -- 250 964.1 y
Lake Miwok............. ..o 0 900 93.2 109.6 eee " 181.4 — 7
Total..oouverernnennnnennes 30,300 5,029.6 _ 5,814.8 - 3,215 | 7,2_51._9 .
a Resource indexes are calculated as follows:
Acorn resources—square miles of territory adjusted according to yxe!d.
Fish resources—tens of linear miles along fishing streams and coastline adjusted acmrdmg bo yield.
Game resources—square miles of territory adjusted a.ccordmgtoyxeld. N
. #. . TABLE9 .
PoburaTION DENSITIES OF THE CALFORNIA PrROVINCE, NORTE Co AsT RANGE
Deénsitys according to
Tribe - i - e
Area Acorns Fish Game
Wailakiceoeeeunernrenennernresnensenesns]  6.64° | 452 17.25 . 4.36
Coast Yuki...ooovvevnrnnnns ceteeanees . 4.19 6.16 4.41 5.3¢
Yuki.......... cersesnnnen tessatsssscsss 5.88 - 5.42 8.29 4.58
Northern Pomo......... 5.87 5.64 14.45 4,23
Eastern Pomo....cccvuveenrneiurannenns) 495 4.72 5.22 - 2.74
Central Pomo......... tesesasasasseccas . 4.96 4.51 6.81 3.7 .
SoutheastemPomo..................... 5.18 3.25 3.96 2.62° %
‘.Southwesteml’omo cesshacsascassonsas 5.39 4.78 5.38 4.39
Wappo. . 8.86 6.05 18.40 4.77 X
Lake Miwok....... e ceeeesenionenan 4 9.66 8.21- 4.97 ‘
AVEIBZe. .. e eenivienaneinsennnnseness]  6.158 5.326 9.352 4177
‘ Standarddevxatmn.................... 1.77 +1.33 * 8.75 T.85
.‘ Grand density. .ooceeieanersnranorncns 6.02 5.21 9.42 4.18 —
' E ! s Averages shown are computed from the figures in table 8. -
j ' {
N _;_ :
. I3 3
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and -game resources:

equa.txons- -

. - mwlueh p",
. - game resource index of each of the tribes of the north Coast Range. Subsntutmb
o ‘the ﬁgures at the bottOm of table 10 gww the followmg RO 3

200 University of Celifornia Pubh'catz'ons in Am. Arch. and Ethn.

against the acorn or game index, glves points that very nearly describe straight
hnes This mdxcates a heavy relianee on acorns and game, and 11ttle if any on fish, .
-We may - therefore e\press popnlatlon in terms of a lmear com’bmahon of acorn

- populatlon o+ b, (acorn resource) +b; (game Yesour ce) ‘
in whlch a b,, and bz are constants to be determined. Roundmg oft the ﬁgures in -

~ table 8 to 31mphfy computation gives the figures in table 10. The least-squares

estimates of ¢, by, and bz may be obtamed by. solvmg the followmg system of lmear-

A;, and 6‘; are respeeuvely the populat:on, acorn resotirce mdex, and

RO 10(a)+58 l(b;) +72.4(b,) =30, 4
ST *58.1(a) +499. 93(B.) +619. 92(6,) 266 14
B " 12.4(a) +619. 92(5,) + 774.80(b2) 331 93

the solutmn to wluch are 6=-21, b, =.30, b,=.20. In terms of the Scale of table 10,
the resultmo 1egressmn equation is

= 30(A;)+ 20(@y) - 21

~or, 1f we return to the ongmal scale,

) popnlahon- 3 (aeom resouree) +2 (game resouree) 210

o oy : 'I‘ABLE 10 : .
Tmsrommon oF Dan ™ TasLe 8
o Po ulation | Acornresource | Game resourcs
Tribe . . lntgoumdn ' in hundreds ‘in hundreds
. B N - “w @
- Wailaki. ..o liieeniiieniiieniaines eeeeenenns 2.8 6.1 6.3,
Coast Yukiveveerrerranneenn. eseeserrocsaneses ] 08 T2 1.4
B 41 PO S 6.9 12.7 15.0 -
Northern Pomo..ceeseeeereeercecrnannnes vevroans - 7.0 ‘12.4 16.6
Eastern Pomo........... ‘eseseceracan ceseveanenes 14 . . 3.0 5.1
" Central Pomo........ ferleerieenasiacenns teeesans - 3.4 C 7.8 9.1
Southeastern POmO...occveerveeernnnns veeeieseess] L1 8.3 . C 41
Southwestern POmo. .....ccoeuiivnerininceneanens 1.5 - - 3.1 - 3.4
Wappo...iteenacronaas tesessenans eiesessnens verae 4.6 . 7.6 - 9.6 .-
Lakewaok.... .................... cesasecnsen - 0.9 b % S 1.8 .

., 2?1-30.4 ZA[=581'2019724 :
TA2 = 499. 93; ZG4* = T74.8; ZA p; = 266 74; ZG.px == 331.93
. ZA:Gi= 61992 - -

C—0755009
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‘Fig. 2. Scatter diagrams of population-resource data in table 9.
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202 University of California Publz'catz'bns in Am. Arch. and Ethn. _ .
The resulting descriptive relationship between population and resources for the -}
tribes of the north Coast Range is perhaps the best that can be obtained in the
presént cireumstances. Figure 3 graphs.the line determined by the points estah- }
lished. The fit seems very good indeed:. The equation indicates that the acorn ..
resource has ‘moré influence on. population than the game resouvee: It must bo
emphasized, though, that _thﬂ scale used is quite arbitrary—a square mile of ~
“primary” game land has weight equal to a square mile of “primary” acorn land, .
although one might produce from 2 to 10 times as much caloric value as the other.

/ . , .x . 4 )
- '_. B _ ' L. i
, o v,
1 3
< { -
§ 40001 ._
~§ L -
S * -
< , -
o
. 2000 -7 !
e LT
n o
®
[
v| : i 1 ! L 1 1
© 2000 4000 . .. . 6000

"' .35(Acorn Index) +.1.8( Game Index) - 250
Fig. 3. Relation between population and resources of North Coast Range tribes.

More realistic measurement would certainly produce a different equation. Since,

however, it is not now possible to measure the produce in a more realistic way the

*equation will have to be accepted as being descriptively good but not suseeptible

" to further interpretation in terms of the relative importanece of the two products. - - 4
Now we must ask whether the available fish resource, even though it has no.

primary effect on population size, may have a residual effect. To test this question

the figures in table 11 are compiled. They show population as predicted (by the .

C—075511
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" with the greatest fish resource, and that populations less than those so predlcted

Baumhoﬂ’ : Determinants of Aboriginal Caliform'a Populations ' 203 :

regression equation above) on the basis of acorn and game resources only. One"""'
would suppose that populations greater than those so predicted might be the tribes

would have the least fish resource. 'We ﬁnd the follomng: L :
: . Number Average population . A:ueraga’
o)' tribes dzﬁ’crmce ﬁ:h reaoufc

Populntlon less than predmteé.. ceoias g&
‘ Poptﬂa.tmn greater than predmted. seo

Thus, tribes “underpopulated” mth respect to acorn and game resonrces ‘have .
a smaller average fish resource than the “overpopulated” tribes, but the difference
. is very slight. A {-test applied to the hypothesm that the dxfference is statisticall
. significant (i.e., that the fish resource ﬁgures for the “overpopulat ” tribes con’
- gtitute a sample from a universe witha mean value dszerent from that represente
." by the figures for the’ “underpopula ” tribes) gives the’ value t= .1‘78 whxch
. not s:gmﬁcant even. at a .9 significance level. Thus, there is no reason ‘to believ
* . that the “overpopulated” tribes have. sxgmﬁca,utly greater ﬁsh resourees than th
“underpopulated” tnbes. o N o ; :
. TABLE b . - . PR
- Pazmmn .um Acmn. Porm-rmns or Tnmss OF CALIFORNIA Pxovmcz, Noa'rx Com RANGE L

Teibe - TE ] poasts, | poitha Didfereace -
/741 Y < creecenas veaed] . 2,801 2,760 . 131
Coast Yuki............ reeeeavane resescenaraas ver . 436 | 750 -314
Yuki....cooonennes eeene reseesirecssrevnersens ...| 6,606 ! 6,880 —274
Northern Pomo. . .ceerenvivenineddinnneens, 6,832 " 7,010 - —178 -
Eastern Pomo............ eeireeenrenionsesesssed . 1,712 01,410 802
Central Pomo....ceveerennensn terreeeteeneneanees] 3,002 - ] 3,440 ~ 462
Southeastern POmo.....cceveeeerorenne cessesveses) 1,508 “e,0m0 0 ). 8280
Southwestern Pomo...ccoveune... veeeveseesceseess 1,805 ] . 1,480 - | S~ 85
WRDPO. ceeieraneacnnocacosnecnsncsnsaonsmesnens . 3,998 .| 4,600 | =602 -
Lake Miwok.......... ctesesserererans .rervoiaes 482 ’ 800 . —418. :
'Predzctedpopuhhonsaretboudenndfmmfomuh nopuhuonas(wm «s)+2! n)-?lo. '

Now let us mrn toa shghtly different line of inquiry and analyze some of the'

- density figures set forth thus far. For comparison let us recapitulate the over-all - - -

A popula.txon densities of the Lower Klamath province and of the Gahforma. prov- N
mce north Coast Range i

s ' Populatxon denmty accordmg to- '
T ’ Arca Acorns  Fish. . Goms .
Lower Klamatb. Provmca............ 4.25 © 53¢ 345 . 460 . 7

' California Province, ~ S ‘ o LT T
NorthCoastBanga,...............602' . 521 (942 48 | v

We see that population density per unit of fish productivity is almost three timies i
‘as great in the north Coast Range as in the Lower Klamath province, This isnot’ | .
surprising—fish production was not the determining factor in population in the '
north Coast Range; so the density could easily be guite high (the same Would be -
true in the ﬁshless MOJave Desert). : ‘

‘cC—075512
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_ Yesources. Or, if acorn and game resources had a definite effect on population size .-
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'We note that the population' density per 'sqliaite mile is sigﬁiﬁeantly Bigher in
the north Coast Range than in the Lower Klamath, but this also should oceasion

no surprise—there were two economi

’ ¢ systems and two ‘environments, and the .-
same. One cannot even say_that the north
ency in exploiting their environment. The

- densities cannot be -expected to be the
Coast Range peoples had greater effici
north Coast Range (given 2 preagricultural situation
inherently richer in natural produets than the Lower Klamath region. ~ -,

What is surprising is the virtual identity between the Lower Klamath and the :
A eru ‘ game productivity, - .
£h. Fesouress. afe) an' important” detebminant.of population in the |

G . : .then, should over-all .
density. with. Téspeet 'to garme and acorns be- the same in hoth areas? What the -

aorth Coast Range in nusther of people per unit of acorn and

e

north Coast Range, but Dot on the Lower. Klamath. Why,

0 3a

E deviatioéilfﬁéf‘{éimatiqq is analogous to the two normal probability distribution - -
~, funetions with a‘cominon mesdn ‘and different standard d
~ are shown below. =~ "7 S :

R

This in turn suggests that acorn and
same central tendency, a tendeney to hold populations at the same level per unit

of productivity, but that the tendency had a great deal more forcé in the north
Coast Range than on the Lower Klamath. It was

often swamped by an excess or deficiency in the fish resource, . . . '

The central tendency and the small scatter in the figures for the north Coast
—. Range suggest that the mean density represents some

sort of optimum density

] were not operative, or
at least immanent, we would expect different behavior from the data. Thus, if

acorn and game resources had little or nothing to do with population size we would .

expect a vague and shadowy relationship; at-best, between population and those -

ship to show up in other than linear form, We

rithmie form, like that between fish resources and population on the Lower

Klamath, where resource loses its effect at a certain level. But where the magnitude -

of resource comes in as a purely linear factor, as in the north Coast Range, the -

course, that the populations were necessarily held at observed Ievels simply be-

effect can only be interpreted as a Malthusian response. That is not to say, of -

C—075513

) may be, and probably is,

‘ally'suggest is thay each group Is-2 sample: froin 4 universe. of tribes,
. and that'each universe of tribes has the same mean density but different standard

game production have in both regions the . .

nd game resource was

might, for example, find a loga- -
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' Tm-: FINAL GROUP of tnbes to be considered in the present paper eompnse those

' .. San Joaquin in the east, and the Plains Miwok, who occupxed the Sacramento-:
San Joaquin Delta and adjacent valley lands (map 5). The lands occupxed by

PO . S U s

Baumhoﬂ’ Determinants of AbomeaZ California Populations 205

cause exeess people were always eliminated by starvation. It may be that a long
and delicate adjustment, involving birth rates as well as death rates, was réspon-

sible for the equilibrium. It has been observed that infanticide was practiced in "~

central California, and it may be that this and other population controls provided
the immediate check on numbers of people But whatever the direct mechanism oif

| population control, the data suggest very strono-ly that an increase in populatlon ; o

would necessarily have invoked Malthusian checks directly. If that were not the - .
case we would expect at least some of the Tow-resource tribes to have large popu- f}; .
lations. Since they do not, the resources themselves must ha.ve been the ultlma.te P
limiting factor . TNt . o

PRESENTATION A.ND ANALYSIS——CALIFORNIA PROVINCE
: SAN JOA.QUIN VALLEY

of the San Joaquin Valley, those of the foothills and mountaing bordering the"

these tribes are the most difficult to assess economically because they have been
greatly altered by recent agricultural enterprise. The San Joaquin Valley itself -
is virtually all under cultivation so that the Wieslander and Jensen vegetation .
map can give us little idea of its native condition. The-alteration has been effected
here in three ways: (1) large areas of overflow bordering the rivers, given over to -

. a marshland vegetation, have since been drained and put under cultivation; (2) -
‘former grassy plains have been put into erops; and (8) former areas of oak wood-

land have been deforested and are now under cultivation. To reconstruct the
original vegetation I have relied mainly on two sources. For the marsh areas I -
have used 2 map of the Sacramento~San Joaquin valleys showing the areas of

~ lakes and marshes in 1887, prepared by William Ham. Hall for the Cahforma f

State Legislature in that year (a copy of this map was kindly made available to

. me by Professor Tracy I. Storer of the University of California, Davis). For
. other reconstruction I used the work of Burcham. Burcham’s reconstruetion is -
. supplemented by the abundant soil surveys available for the San Joaquin Valley.

I have accepted virtually all the detail of the William Ham. Hall map-—it. .

* agrees very convincingly with the data of the soil surveys and also with the data = .

of topographiec maps, on which former marshes can often be deduced from present
drainage canals. The Hall map also agrees with Kroeber’s map of the central and
southern Yokuts (1925, Plate 47), which indicates (but does not label) the marsh
areas. Since Kroeber may also have had access to the Eall map, the concurrence
need not constitute additional confirmation. -

Burcham’s (1957) reconstruetion of native vegetatxon types has been valuable
to me in deciding what parts of the former dry lands now under eultivation were
originally grassland and what parts were in oak woodland. Burcham’s main con-' -
clusions, reached on the basis of historical information, are that the rivers running

" from the Sierra into the Valley were formerly bordered hy considerable zones
- of oak woodland and that the Valley elsewhere was given over to grassland.

C—075514
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tionships. At this point the data raise scrious questions ahbout the \veiglltiﬁ;g‘
faetors that so far have been suceessful in evaluating vegetation types. Prepara-
“tory to dealing with these guestions, I nevertheless procced as before, assigniiig': ;
the same weighting factors and computing the total resource indexcs. With these
in hand we can judge whether (a) the weighting factors may legitimately bé. o

Bawmhoff: Determinants of Aborigioial California Populations
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Map 6. Vegetation types of the San J oaqﬁin Valley, California Culture Province.
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changed to bring the San Joaguin data into line with data for the north Coast _
Range, or (b) the San J oaquin situation differs fundamentally from that of the .
north Coast Range and theréfore requires distin_ct treatment. - o
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1

|

|

quate. Resource evaluation is presented for the N orthern Valley deuts too, s‘inceﬂ' o i
~ their population data are nearly adequate. The population ‘data for the San-

.- Joaquin tribes were more difficult to deal with than those of the Lower Klamath

and the north Coast Range, The reason is that Cook (19554) analyzed the demog. ~ !
raphy of the San J. oaquin in terms not of tribal areas but of physiogrqphic areas, -

The Cook figuires have- bge‘x,;}f;}egpgb;;;igpgi to. Corréspond. with tribal affiliation,,

It has been possible to determine tribal numbers with i'éIativelx:little ambiguity.. = ;

in terms of the tribal boundaries shown on:map 5, At the same time, most totals™ "t |
.- are made up of portions of. two or more of Cook’s area’ totals::Phiss, ‘2 specifie”

"cita.tibn‘canno‘t be given f h tribal'ﬁgur_ev."_é. R R

Tribes of the California provinse, San Joaquin Valley, are Iisted below. .
" Populat ation known, L Pop‘ula fum mdmown}
' o SR Nonhéf#lﬁwolg’. IRACEANN
Northern Valley Yokuts -

. Southern Miwok:- 0o . - . .
. Northern Hill Yo};’tjs -
- Kings River Yokuts, - -
‘Tule-Kaweah Yokuts
Poso Creck Yokuts
* Southern Valley Yokuts
Buena Vista Yokuts -
“Western Mono ‘

T *1. TRIBAL RESOURCES o - o
Presentation of tribal i'esqi;rces follows the plan used in the previous Sections:

s

T PLAINS MIwoR » ’
The fish resources of the Plains Miwok are primary along 55 miles of the Sacra- {
mento River and 27 miles of the San Joaquin River, and secondary along 92 miles

S T omTRAL Miwos . | T
The fish resources of the Central Miwok are on the Stanislaus (40 miles) -and
Tuolumne (48 miles) rivers. The pine-fir forest there is given a coefficient of % K
because one fourth is at low elevations, mixed with oak and brush, and the rest is :
at high elevations and correspondingly less valuable for acorns and game,

C—075517 C-075517
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3 RESOURCE INDf:x FOR THE PraiNs Miwox
(Area: 1,200.2 square miles. Population: 14,350) -

. : o _* Coeflicients W ) * - Indices
© Type . Extent o -
. Fish Acorn [ Game Fish Acorn
Fishery ' (ﬁsh~xmles) - . _ ' :
River {primary).. 82 2xX10] .. . 1,640 | ...
River (secondary)] 170 CIX101 .. | .l 1,700 cees
’ Veveta.txon . .o -] (sq.mi.) EERUEIATN B ) S
.Oa.kwoodland. Jg 1512 ) L b 2 21 ... 302.4
. Grassland........] 6325 | ... ¥ 2 “eese | 8163 |
“Marshland....... "806.5 | .} M 2 .| ... | 2833 I,
' Tot.al reséurceindex..‘..';.;.fl...::.'.'..‘;...“.'.'.:.....".'..".;'..'... 3,340 g §72.0 .

S T Rnsovncz: Immx ¥or szm waox L
' L (Area.28703square miles. I’opulatxon.Z 130) .

: ' " Coefficients " ) - . Indices
Type Extent - - - -
: o Fish Acorn Game | Fish Acorn
.Fishery - (Aish-miles)] . o
‘River (secondary) ' 83 . 1X 10 . .o 80 | ......
Vegetation : (sq.mi) | '
Pine-fir forest....] 1,733.6 ees 84 54 . 1,083.5
Oak woodland....] 728.3 2 |1 2 cees 1,456.6
Chaparral........ 75.6 ] ... 1 2 . 137.8
Grassland........ 95.7 ceee 14 2 ceen 47.9
Barren:lands ..... 236.9 cees .. ceve | eveens
Total resource index. .. .c.uieuieeiorrenevssoccinrecaceses 830 2,625.8
SOUTHERV MIWWOK

One third of the pme-ﬁr forest in Southern Miwok country, being below '5, 000 RO

feet elevation, has oak mixed with pine and has been given a coefficient of 1. The
- rest, pure coniferous forest, is given a coeﬂicmnt of 14. The fish resource there is
60 miles of the Merced Rlver.

NORTHER\T VALLEY YOK‘UTS
The population figures for the Northem Valley Yoluts are not reha.ble. ot the

25,100 estimated by Cook (1955a); about half (12;000) is based not on historie :

or ethnographic sources but on a persons—per-nver—mﬂe extrapolation from known
.populations on the Merced and Kings rivers. In addition the population of the-

semidesert region west of the San Joaquin.-River, if there was any, is not counted * - -f..'
at all. The population figures for the Northern Valley Yokuts are therefore not S :

to be used as pnmary data but may be useful as.a. check.

C—075518
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The primary fish stream of the Northern Valley Yokuts was the San Joaquin
River to the mouth of the Tuolumne (36 miles). The se¢ondary fish streams are

the San Joaquin River above the Tuolumne (79 miles), the sloughs in the Delta
" (146 miles), the Calaveras River (6 miles), the Tuolumne River (34 miles), the -
* Stanislaus River (39 nules), the Merced Rner (40 nules) s and the Fresno Rlver v

(15 miles). , . . :

U V- SRRl

v .

e wm e

Rssomcq InnEx ¥OR Somnann Mrwox

(Area' 1,905.1 square mﬂes. Popu!atxon' 2 72a)

L

CQQ u » PR 4‘1_7‘ -

IR I o T =
RS i %‘gh a Aco.m " :Game., 'jf"gh. Acorn Gawme
* |(isbeiniles) ) I N RS S &
60 1 X 10 .

------

N

" Rusource INDEX FOR Nom_'amx Varrey Yoxvurs }
{Area: 362.9 square miles. Population: 3,900)
‘ Cosfficieats - Tadices
Type’ Extent — —— - R B
ngh Acorn | Gawme ~Fisk. | . Acorn | Game . Tl
Fishery |(Gsh-miles)] - e |
vaer(pnmary) 36 2X10 . . 720 | ... careen
Rlver(seconda.ry) . 839 ‘ 1>‘(‘ 10 . an 3590 everee eeven
Vegetation (sq. mi.) ' S . .
Pine-fir forest. .- 10.1 1 1 10.1 10.1
Oak woodland.. .'. 587.2 cers 2.1 2 PO 1,174.4 | 1,174.4
Chaparral........}] 123.5 cese Y 2 - ceee 61.8 - 247.0
Grassland........ 5,360.0 b 2 2,680.0 {10,720.0
Sagebrush........ 80.6 vene 4 1 40.3 80.6 E
Marsghland.......] . 347.8 cece 34 2 . 173.9 695.6
Total resource.index.....ccoveevesricenns corieseiesersnen 4,310 .- .4,140.5 12,927.7 .

NORTHERN HILL YORUTS

Followmg Burcham (1957), 1 have shown " oak ‘woodland bordermg the Sa.n L
‘Joaquin River from the edge of the foothills some 30 miles out into the San
. Joaquin Valley. This inereases the woodland area of the Northern Hill Yokuts
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over that shown by Wieslander and Jenscn, and correspondingly decreases their
grassland. The fish resources of the N orthern Hill Yokuts are found in the San

. Joaquin River.
Resource Inpex ror NORTRERY Hin Yoxurs
(Area: 362.9 square miles. Population: 3,900)
o | Cosfficients - | . Gndies o0t
Type . Extent - — e o
: Fish ‘. Acorn Game "Fish- | [ Acorn Game '
Fishery ~ (fish-miles) A L o
‘River (secondary) 3 .| 1X10 . Cee '800. s
. \veuetahon : (sq.fini;) o a el :
~ Pine-fir forest. . .. 12.6 cove 1 1 cee 12.6
~+Oak woodland....] .302.4 -1. ... a2 ) -2 .0 ] .604.8. .
Chaparral........ 7.6 ] ..... Y b 20 f--iidee-] . 3.8
Grassland ........ 40.3 cees B . 2. e | .-20.2 .
- Total resource mdex ....................................... 3007 6414 _:
KH\GS RIVER YOKUTS

Burcham (1957) showed 2 wide patch of oals woodland extendmw flom the foot-
hills out into the Valley along and south of the Kmvs River. I have followed him
in this, showing for the Kings River Yokuts a slwhﬂylaxger area of oak woodland

_than is shown by erslander and J ensen. . = . -

Resource Inpex vor Kives River Yoxurs : S
(Area: 612.3 square _mile;t Population: 4,750) T T

C—075520

‘Coefficients Indices =
Type Extent : = . . R -
Fish Acorn Game Fish Acorn Game - . -
~ Fishery (fsh-miles)| . ,
‘None.....covvedd  enn: ‘ . . . . cess v
Vegetation (sq. mi.) ‘ .. R -
- Pine-fir forest. ... 15.1 1 1 .es 15.1 5.1
Oak woodland....| 473.8 e 2 . .2 PR - 947.6 947.6
* Chaparral........ 42.8 ¥ 2 - coee 21.4 85.6
Grassland......... - 80.6 . 2 .eee ‘40.3 161.2
Total resource indeX......cevveennnnenrns eeescacsionans . 1,024.4 1,209.5
| TULERAWEAH YOKUTS . . -
In the territory of the Tule-Kaweah Yoluis the veveta’uon types of Wieslander -
and Jensen can be accepted, with a slight addition of oak woodland near the delta. S
of the Kaweah River. o
L
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] Rssouncs INDEX FOR TuoLe-Kawean YOKuTs '
e " (Area: 748.4 square miles. Population: 4 ,200) )
ey
. Coe e - Coefficients : 3 Indices B
Type . . Extent . .|~ ‘ — s e S
e T ‘" Fish Acorn | Game Fish . Acorn Gamo i
3 . . s .5
I‘Lhery . |(fish-miles)}’ - 5
\one.-..;- .......... ot I e .. S T L aeee !}
Vegetation - - . (sq. nii.) C .. : coeT RS i
»Pme-ﬁrforest 98.3 | :.... 1] 1 s 98.3 - ‘983 i
“Oskwoodland....| 4183 ;... |- 2| 2| .| se | swe "
Chaparral........ Ces o] u 27} .. ] .03, 1210 L0
Grasslmd.. comee MRS P s S 38 2T U ) 857 TR g'
Tota!.rmu:cemdex ..... .. e’ ‘1.,050.'9 : 1,‘398,.5.::',’;; .
S %53 Poso cREEK romrrs - o S
The northem part of Poso Creek Yolsuts termtory, hiow under- cultwatmn, must &
have been grassland since it is on the valley-floor:' A strip of oak woodland at the ;
southem end of the terntory has been deforested and isnow grassland. ' : i.
. ‘ _l A Rnsovncs I\m-.'.\ rox Poso me Yox-:u'rs
it e (Area'GO-} 8 square miles. Population: 1,500) S
‘ 2 Coeﬂic!ents l " " Indices E
" Type Extent . . . - i
. v 1. Fish Acorn | Game .Fish Acorn Game L e
 Fishery ... . (ﬁsh-xhi.les)
None..ooeaeeaio  aall. Ceees . .. N ceee coen
Vegetation . (sq.mi) | )
Oak woodland....] 126.0 |} ~.... 2 -2 T eees 252.0 - 252.0
Grassland........ 478.8 % o2 | ... |4 | 06|
Total resource index.....cocceieeneecnass esesereecesaas cee. | 491.4  1,209.6
} o ~‘SOUTHERN VALLEY YOKUTS
1 On the Wleslander and Jensen map, the Southern Valley Yokuts temtory shows
:§ ' 2lmost no unmodified areas. The figures shown are based on the reconstructionin
, b map 6, which is derived from the William Ham. Hall map of swamplands and §'
i; ‘ the Burcham {1957). map of ve«retatxon types (see dlscussmn on ppP- 20a—208) T
E : P.UE\Avxsmmms o o
1 The pme-ﬁr forest in the temtory of the Buena Vista Liake Yoluts was actually -

pifion pine. This country could therefore have been little suited to either acorn or
' game production and is given a minimal coefficient. The same apphes with even
greater force to the sagebrush land

C—075521
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Resource INDEX FOR SoUTHERN VALLEY YOKUTS
(Area: 6,572.2 square miles. Population: 15,330)

Coefficients - [ Indices

Type Exteat . - - - "
: ' Fish_ Acorn Game | Fish Acorn

3 Fishery ' (ﬁsh-mxles) :

Vegetation
Ozk woodland....
‘Chaparral........
Grassland........

on;-must - { o T stomzcz Invsx ron Bumm szm Yosurs @

Bnd at the S (Area‘ 1,461.5 square, xmles. Popu!atmn. 1,340)
T S Coeficients - | 7 dndiees . ;i .
Tyoe Extent ‘ . ' . ~uaik
, i Fish. Acorn | Game | .- Fish . Acorn "Gaine- .
Fishery . (ﬁsﬁ-ﬁ;iies) B ' i ’ “
 Nomee.eeeeeeod ool S RO B T I T Ry
Vegetation (sq. mi.) . v v ‘ L
Pine-fir forest....| 118.4 e 35 Y eeee 59.2 59.2
Oak woodland....] 103.3 2 2 i ... 206.6 206.6
Grasslend........ 516.8 b 73 2_ wens 273.4 1,093.6
Sagebrush........ 5670 | ...} M.l ¥ | ... | 2835 | 2835
. Marshland....... .. 126.0 veee 5. 2 P Sees’ 63.0° |~ 252.0 ‘
Totalresourcemdex.. 885.7 1,804.9
WESTERN MONO Lo . ’
One elohth of the pine-fir forest in Western Mono territory is at low elevatmns R

and thus has pine and oak mixed. Accordingly, it is given a coefficient of 1 for hoth .
acorns and game. The remainder, at high elevations, is given a coefficient of only o -
15. The fish resources of the Westeln Mono are 35 miles of the San J oaqum. Rwer :

-

ANALYSIS oF- CALmonm PROVINCE, SAN J 0AQUIN V&LLEY :

The resource and populatmn data as computed above are summanzcd in tables v o o
12 and 13. The first point of interest is to determine how well these data conform S e
to the relationships observed in the data for the north Coast Range. The figures' . . <o
] in table 14 were therefore complled to show populatlons predicted from the equd.- ‘ T
! tion L
' populatlon 3 ( acorn index) +2 (g'lme 111dex) 210.

§ S~

{
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) ‘.Rssovncha InpEX rofg Westery Moo
-(Area: 3,417.1 square miles. Population: 3,610)
i L Cooficients . . | Tndices
" "Type, ' | "Extent [ T . — :
_ ] e | Esh A'ebrxf.'- Gamo | " - Fish’ Acorn 'Game
Fxshery o (ﬁsil-milea) S . g
River (secondary) 3B lixi0] i) .o ] 80 | o...... PP
Vegetatxon E . . : - i  -, L .. S v
... Pinefir forest:?’, | 2,341.1 %1% ‘| ... [1,316.9 -] 1,316.9
Ok woodland, 241.9 2 2. ) da.. | 4838 | 4838
:“Chaparral, =5 : ced 2% 2 ] o | es0s
Ba{'l:enl rids Y FSETPRT) SRR EETTRY IR VO RN T

19708 24811

z et '. e e

.-s-»' "-..,-‘.

Actnal populatmn ﬁgures ire also shown, tovether mth absolute and’ relatlve‘. .

dxfferenm between predieted and actual populatlon. The. ‘table shows that differ-
ences between predlcted and' actual populatlons are usually enormous, both abso-

Tutely and: relatively. In other words the relationships observed in the north Coast . -
. Range simply do not hold fo; the San Joaquin data as computed here. Two alter-

native explanations are considered: (1) ‘the relationship observed in the north

- Coast Range is fortuitous. or, at best, is.a purely local relatmn inapplicable to

other areas, or (2) the relatzonslnp docs in fact hold truc over the entire California
culture provinee but 2 substantial error in evaluating resources became eclear in
the San J oaqum region that did not evidence itself in the north Coast Range. The

‘

. "TABLE 12 - .
Btmmnr or stouncns oP Cmomm Pnovmcs, Sax Joaqunv ArEA
. Tribe . | .| Population ‘Area -

_ e R B - Acorn . Fish ' Game
Plains Miwok................| 14,350 | 1,200.2 gr2.0 | 3,340 | 2,580.4
- Central Miwok........... eeed] - 2,130 2,870.3 2,625.8 880 2,882.7 -
Southern Miwok.:.......... 2 2,725 1,905.1 2,025.2 . 600 2,783.8
' Northern Hill Yokuts......... 3,800 ' 862.9 641.4 300 ‘713.1
Kings River Yokuts.......... . . 4,750 612.3 1,024.4 eee | -1,209.5
Tule-Kawesh Yokuts. ........ 4,200 7484 - | 1,050.9 oo | 1,308.5
Poso Creek Yokuts...........} 1,500 © 604.8 . 4014 e 1,209.6
Southern Valley Yokuts......] 15,380 6,672.2 | 4,882.9 e ] 12,781.6
Buena Vista Yokuts. ......... . 1,380 | 14615 | - 885.7 .| 1,849
Westem\Iono...l..........;.. 3,640 | 3,417.1 1,970.7 | 350 . | 2,481.1
» Totai:.'.'.;_....» ..... reeenie 50,015 19,844.8 . | 16,170.4 - | 5,470 ' | 29,940.2

F’Fnes ahown are caloulated ss follom
opulat.ion—number of persona, -
Area—square miles, .
"Acorn resources—aquare miles adjusted according to yield.
Fish resources—tens of linear stream miles adjusted according to yleld. .
Game resources—squate miles adjusted according to yleld. .

C—075523
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Baumhoff: Determinants of Aborz'gi-nal California Populations “915
TA'BL]:. 13
PoruraTion DE‘ISXTIES oF THE CALIFORNIA PROVINCE, SAN Jo‘mmx Anpa - -
. " Dousitys according to . |
Tribe = - ' ; .
_ Aren A(?ox'nn.: ) Fish Cama, "
Pains Miwok. . .evervemnnnnsseeeennnnnns | 1z, | 1646 |- 430 |
Central Miwok......... eereicesesarcanns N - 8L 2.42 -
Southern Miwok. ....cocvelunnnenn. eees . 1.43 & 1.35 | 4.5t
Northern Hill Yokuts....iuov.. .. eeiee} 1075 6.08 13.00 .-
~'Kings River Yokuts........iccoeeeueenn, R 5 [ PYRRY MR- %" SHE SR
Ttﬂe—Kaweah‘Yokuts...r.‘..,..v._..,...__..,._. X 4.00 PR
.~ Poso Creek Yokuts........... crrrereines - 248 - 808 :f ...l
" Southern Valley Yoknts. ceeeviieend 288 0183860 L.
-BﬁenaVistaYokuts.. PRI B B RS % S OO
* Western Mono....... ceeledinn ] . 185 . 10.407 :'
-+ AVerage..s.... Creuiieis ';;-;4;42_‘—.., S 30"%’.5 -:76.93°
~-Standard deviation. Ceens - 420 L} - 4870|442 .
. Gmnd.densxty ceee ‘:. 272 | 33 ] 9.8 .
thabso- _ SR & : —
i rth Cogst ‘ * &Tha densities here uaedculsud from tha quanhuassbown Lntnblelz ‘

first alternative, the conclusxon that the two areas sxmply do not hzwe sxme wsub- ,
sistence-demographic reIatmnshxps cannot be accepted because of ene circum-. . st
-stance. The exceptional circumstance is that predicted populations are elosest to - e T
actual populations in the foothill areas (the Northern Hill Yokuts, the Kitigs ' : :
River Yokuts, and the Tule-Kaweah Yokuts), precisely the region where the

vegetation types are most like those of the north Coast Range. The relationship -
holds true where the Iandscape is smular to that of the north Coast Range .md .

fails elsewhere.
, TABLE 14 , R o
L PREDIC’I‘BDANDACI‘UAL POPULATIONS OF THE CALIFORNIA Paovnca, T e s T~
: SaN Joaquiv Varrey I R L
Tebe ' 'P:eéieted piictusl | - Differonce [, Diferenced - o L
Plains Miwok. ...... e, 7,567 14,350 | -6,783 K AL
Central Miwok.......... 13,433 2,130 © 11,303 R %1 S
Southern Miwok......eovernanns 11,443 2,725 . 8,718 -.3.20
Northern Hill Yokuts....e.o.... . 8,140 - 8,900 .~ 760 -0.19
Kings River Yokuts....coueue... 5,282 . 4,750 © - 833 S ..0.11 S
- Tule-Kaweah Yokuts.......  eeeas . 5,740 4,200 - | 1,540 . . 0.37 Cen
;- Poso Creek Yokuts........... ees) - 8,683 1,500 ‘2,188 . | - I--fﬁ." 2
: Southern Valley Yokuts......... 39,102 15,380 . 23,722 L l.aé R
Buepa Vista Yokuts........ eeees 6,237 1,340 T 4,807 3.65 .
Western Mone. . c.oeiiernrnee.- . 10,664 - 3,640 } 7,024 - 1.93
Total..eoeeeerivnreneaaanenees| 106,200 % | 83,015 . | . 52,376 007w
» Predioted populations are those derived from the formulaz populstion » 3 {acorn index) + 2 (game i‘\‘!ﬁ.x}’.’_‘;‘:w’- : . ' _.‘v,_,
L :,\.':
i
A.\N,——————,——._ ——— — . )
) a
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Thus, the valuation of resonrces appears faulty. If the differcnces were due to
cultural factors, the relationship would predict poorly in all cases. If the valuation
is faulty, the difficulty must be in the grassland and pine-fir forest, for the error
is greatest where these vegetation types are preponderant. Reducing the valuations

of these two vegetation types b;-ipgs predicted populations into line with actual t

populations.

How would such redti&iojxis affect the accepted mlé,tibhship in the north dest-‘~-.--
Range? We observe that any change in the valuation of grassland figures would -

have negligible effect in the north Coast Range because grassland is a very small
factor in,.tlie-'fribal‘-térgiggijiggg_?@@j@c;’g@i@erq._-T_Iie only:large areds were in the
territories of the Coast’ Miwok and the Southern Pomo, both of which ‘Wwere

omitted because of faulty population data. If they had boen ineluded, the ‘accu.’. -
. racy of the grassland valuation would:presumably have come into guestion earlier. -’

As fothe pine-fir forest, a Teduced valuation can be justified in the Sierra‘east .y
of the San Joaquin Valley while the previous valuation is retained in the north,.

o

"

A3

: , . Coast Range. In the Sierra there are puré stands of conifers ‘covering large, con- .

tinuous areas at high average elevations (5,000 to 14,0003feét above sea level). The
* value of such land for game or acorns would be minimal. In the north Coast Range,’

in contrast, the pine-fir forest is at lower average elevation and occurs in small -

duces moderate quantities of game and acorns.

patches interspersed with oak woodland and chaparraL Such pine-fir forest pro- =

I am, of course, acutely aware of the methodological diiﬁeulties of fhe‘api)'rqa_eh ’

- Implied by the proposed revaluation. It is possible to take an arbitrary set of data . L

‘and, if unlimited juggling is pernitted, arrive at any desired conclusion. The
revaluation is justified, however, by the fact that the data for'the foothill Yokuts
‘partially confirmed the north Coast Range relationship and that the valuations

~ originally proposed were admittedly. somewhat arbitrary and therefore subjeet '

to revision. The San Joaquin data suggest the changes, and they are made accord-
ingly. o N .

efficients 2, 1, or 15, respectively good, fair, or poor in acorn and game production.
The San Joaquin data suggest that 15 is too great a weight for some of the “poor”
- lands, that some lands are poorer than others. This appears especially true when
“poor” lands occur in large tracts. Thus, even if pine-fir forests everywhere had a

moderate amount of game that would be nsed if it were near at hand, it would not .

The original valuations ﬁfoposed’ that the tribal aréas i)e weighted with co- A

be of great economic value if spread thinly over great distances from the centers
* of use. The same situation applies to acorns. I am therefore reducing the weight- ..
ing factor for the Sierra pine-fiv forest to 1{,. For grasslands, a different order of

reduction is indicated. Grassland was originally weighted 2 for game and 15.for -

acorns. The 2 for game was based on the large herds of elk and'em.telope observed

in the Central Valley before 1850 (cf. Maloney, 1945). But those grasslands were
dry through the summer and fall, so it is likely that they were less productive of -

.. game fodder than the plants of the chaparral, which retain their foliage through

- most of the year. The game rating is therefore reduced to 1. The acorn rating for - .

the grasslands is reduced from 14 to 0 on the grounds that the acorn resource
must have been negligible in the plains.

C—075525
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- eorrect that the hill tribes lost only a few people as a direct result of Spanis
. contact, but I feel that he has greatly undemstlmated losses due indirectly to_
"fcontaet “especially losses throuoh dxsease T refer parncularly to the mala;

. fearful toll up and down the Central Yalley. Reﬁectxon .indicates that_the th
. tribes could scareely have been. so lsolated as to remain titouched. The’ ethn
. graphie census data were obtained from informant memories that could scarceI
- have predated 1833, so these data.are probably, an underesnmate of aborxvmal_
. population. Mortality in the Central  Valley from the 1833 epidemic, Cook’ esti-:

B I NI SRR S G WEVRESS VS
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Before presenting the revalued data, I would first like to approach ancther ,
difficulty in the San Joaquin data. It concerns Cook’s (1955¢) population ﬁn-ures .
for the Central Miwok, Southern Miwok, and ‘Western Mono. Those populatxon' "
data differ from others in the sample in being derived in whole or in part from. =~
ethnographic (post-1900) rather than histovie (1800-1860) information. Smce
the ethnographic data were obtained in the present century, Cook thought the ' . ,
aboriginal population was probably underestimatcd. The populatxon losses of the” o
San Joaquin Valley, he asserted, were due to Spanish contact, in eonnection W1t _'
missionization. Sinee the Central Mivok, Southern Miwok, and W’estern Mono " -

_ were hill tribes, relatively remote from the Spanish, he supposed that their losses: : . .

were relatwcly small——amountmg to only about 80 per cent. Cook is undoubtedly'

s

epldexmc of 1833. Bvidenee (Cook, 1955b) is abundant that the epldennc toolt;

mated (1955b), must have been about 75 per cent. It must have been almost as’y.
“high in the foothill region, so the population figures, being derived from post-1833 CA
data, should have been increased by at least a-factor of 3 to appm‘umate ‘the ©.
situation as of 1800. Accordingly I recaleulate the figures as follows: the Central
Miwok had 1,470 persons in 1850 (Cook, 19554, p. 69), giving them on aboriginal
total of 4,410; there were 1,922 Southern Miwok in 1850 (ibid., pp. 48, 53), giving .
them 5,766 people in 1800; finally, we have for the Western Mono two groups,
those on the lower Kaweah who numbered 600 before the epidemic (ibid,; p. 48)"
and those living elsewhere, numbering 2,144 in 1850 (4bid., pp. 37, 50), so that"
a.ltogether the Western Mono must have numbered 7,032 before the epidemie. .

With these resource and’ populatmn changes I present in tables 15 and 16 a

. revised summary of the data on the San Joaquin area, and also table 17, 3 com-

parison of predieted and actual population analogous to table 14 (the same data.'
are shown graphically on fig. 4). We see that on the whole the comparison comes. ... -
out very much better. In fact, if we look at the totals we see that the predicted .-
population is.guite close to actual populatlon, the discrepancy amounting to only S
5 per cent. Individual tribal compansons, however, show less accuracy. It is . .
worth while to consider the possible reasons for the discrepancies at the tribal level. _,

" For the two southernmost tribes, the Southern Valley Yokuts and the Buena. o
Vista Yokuts, the -formula. overestimates population rather seriously. The over-
estimate there is probably due to an ov ervaluation of resour ces—over much of the a7

* This is borne out by Cook’s own sta.tcment (1962). Cook adds a note to an e\cerpf; from Pico’s ..~ -
-diary on his expedition to the San Joaquin and Km%s rivers, 1825~26, in which Pico says, “Now .
the guides...were holding in their possession the Christians who were at the river because they
were sick.” Cook’s nate reads:

This is an enlightening observation and refers to tl\e {frequent tendency of missiomzed interlor nstwes to -
return to their old homes when thay hecame seriously ill. It was apparently a semi-instinctive attempt to
escape. the disease-ridden mission environment. Neodless to say, the cffect was substantially useless. and in.
fact did more harm than good, since the ahll intact villages of the intorior became themselves infected. :

BN S
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territory of those two tribes there is desert climate with rainfall averaging no
more than 5 inches per year, so that a given vegetation type would be much less

productive. there than its classificatory eounterpart in more northerly parts. A
. further reduction in valuation eould be justified, but its magnitude would be
|

difficult to estimate with only two tribes represented. -

The mountain_tribes (Central Miwok, Southern Miwok, and Western Mono) ~
.. also show considerable variance between predicted and actual population, even
~ .after adjustment of both resource and pop

]

."‘ l
2000 . 4000 6000 8000 1000 T T 5000
S 3.5(Acorn Index) + 1.8(Game Index) -:3-250 S o
. - Fig. 4 Relation between population and rescurées of San Joaquin Valley tribes.

there is s’om,éfhipg basieally téfong here—either the population figures are quite
 incorrect or else the north Coast Range relationship fits only very loosely for the
- Sierra tribes. The discrepancies would be easier to deal with if they were all in

the same direetion; but they are not. For two tribes the formula overestimates,

and for one tribe- (Western Mono) it underestimates. The variation in-the esti. -

mates is evidently due to variation in the quantity of oak woodland available. For

the Central Miwok there were 728 square miles of ‘woodland and population is -

overestimated by 4,137 persons; for the Southern Miwok there were 658 square

‘niles of oak woodland and population is overestimated by 2,737. For the Western ™
_ Mono there were 242 square miles of oak woodland and population is underesti-

mated by 1,781. Population density of these tribes peér square mile of oak wood-

- land i5 6.1 for the Central Miwok, 8.8 for the Southern Miwok, and 29.1 for the -
- Western Mono. I am unable to believe that Western Mono territory was so much

C—075527

ulation figures, I am inclined to believe
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TABLE 15 :
Rtmsnn Suantary oF RESOURCES OF C.u.xronm I’novwcs,
. 8an JoaQuin AREa
‘ 1. by Resource index
Tribe Population Area — —
. o Acora Fish . Game
Plains Miwok. ....... ] 14,350 | 1,200.2 3024 | 3310 | 1,908
-Central Miwok............... 4,410 | 2,870.3 1,667.8 850 1,876.9 .
Southern Miwok.............. 5,766 .1,905.1 '1,404.6 -1 . 600 * | 2,114.7
- Northern Hill Yokuts......... 3,900 1362.9 | -609.9 300 €61.6
Kings River Yokuts.......... 4,750 -1 -612.3 | . 70.5 -} ... | 1,1153
Tule-Kaweah Yokuts......... 4,200 L7484 - 876.7 } ... .| 1,188.7
. Poso Creek Yokuts.: »... 1,500 | --604.8 .-1 - 2520 " ... "|: 730.8"
Southern Valley Yokuts 15 380 .1 6,572.2 | 1,793.1 .} - ... | 8,252.1°
Buens Vista Yokuts.......... 1,340 |} 1,461.5 2184 '} ;... | 1,073.9
-.We,sﬁgm_i}fonm-.-{-, I AAT SRS A IR 79032 s ¥ ,»3t417'1 Yo 88.8'O~ : 350 ..'1:3,98-§
Total..o.ooveerieeenens| 62,628 - [ 19,8448 [ 9,003.4 | 5,470 | 20,3105

"-Figures shown aro ealculated as foﬂow: _
gopu!..t.wn-—numbcr of persons, .
rea~square miles.
" Acorn resources--square miles adjusted ueordmg to yield,
Fish resources—tens of lincar atream miles gusted aooo:dmg to yie!d
Game resourc&-aquaro miles adjusted accor: mg to yield.

, supermr to Miwok territory that it could have suppm ted more than three times
as niany people per square mile of oak woodland. Nor is there any sociological -
- explanation for the greater population of the Western Mono. The basic element:
of Mono social organization was the nuclear family, whereas among the Miwok -

TABLE 16
stsan Porummw "DENSITIES OF THE Cu.mom.m Pnovmca,
* 8aN Joaquiv AREA
. . Densitys according to
Tribe -
Area Acorns Fish ~ Game

Plaing Miwok....coviivniiiinnnnnnn. .o 1112 . 47.45 4.30 7.37
Central Miwok............. eeeseeriaans 1.5¢ - '2.64 5.01 2.34
Southern Miwok....... eeerneaeeennans 3.03 3.86 9.61 2.73
Northern Hill Yokuts.......cccunvennnn. 10.75 6.39 13.00 5.88
Kings River Yokuts...\..ooeerennn. 7.76 4.89 4.26
Tule-Kaweah Yokuts....ccvuvvvennnnnn.. ~ 5:61 4.79- ceee 3.69 -
Poso Creek Yokuts....... eeeseans evees 2.48 5.95 eee 2.05
Southern Valley Yokuts....... creerasses 2.34 ~8.58. | ... 1.86 .0
Buena Vista Yokuts...ovvveerereaerennns 0.92 6.14 ceee - 1.25
Western Mono. .....ovvviveeninnnnnnnnn. 2.06 17.92 | 20.09 5.03

AVerage......overerneiennannnnnns e 478 9.86 | 10.40 3.65

Standard deviation................ vers 3.84 | 13.33 6.47 1.98

Grand density.....ovevvenenccccennnn. 3.16 -6.90 11.45 - 3.08

» The densities here are calculated from the .qunntitie:' shown in table 15,
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TABLE 17
. Revisep CoumPARISON 0F PREDICTED AND ACTUAL POPULATIONS

S T or THE CALIFORNIA PROVINCE, SAN JoAQUIN AREA

o

g

Tebe . populations popelation | |  Differonce m?xﬁ‘}fﬁﬁﬁ?aton
Plains Miwok.......ipueuen. 4,503 14,350 —9,757 S —.68 "
Central Miwok.......c.co0nnunn. 8,547 4,410 4,137 94
Southern Miwok. ... .iveennsns 8,508 | . 5,766 2,137 A7
Al\orthemHzllYokuts....‘..,..,'. T 2,943 - - 3,900 = 057 -.25
Kivgs River YokutS.....o...... . 4,932 .} - -4,750 - T 182 -.04‘
Tule-Kaweah Yokuts............ 4,698 . 4,200 - 498 a2
Poso Creek Yokuts............ 2,008 ©. 1,500 - 808 : .34
Southern Valley Yokuta.........| 21,674 .|. '15,3%0-"1 . 6,%0¢ * “41
- ‘Buena Vista-Yokuts............. ] 2,593 --1,340 1,253
7 WesternMono...;’.v....' ......... 5,251 - 7,032, | " ~-1,781 © 25
ez | ezes i |logua . 05
» Pradiciad populations are thase darited from formols: population = 3 (isorn, inded) +3 (z:maindex) ~a0.

there was a fairly strong lineage organization. Such social ~organization would - -
lead us to expect, if anyﬂnn a greater population density among the Miwok -
than among the Mono (see g 157). In these circumstances we must simply con-
.- elude that thezenmronmental-dcmography relatxonshps are less sure for Sierra

' 'tmbes than for other tribes. '
The final discrepancy between pledxcte& and actual popula.tmn to he eonsxdered -

is that observed for the Plains Miwok. In this tribe, the relative disagreement is

only about 48 per cent but the absolute error is very large, 9,757. Since the

formula, based only on the acorn and game indexes, underestimates to this extent
we may suggest that the excess Plains Miwok population was due to the great
quantity of fish available in the tribal territory. The delta of the Sacramento~San

Joaquin was undoubtedly one of the prime fishing areas of native California, and

full exploitation could easily account for & dense population there. But if excess
population there is due to the fish resourece, we must conclude that the demography

of the California culture provinee cannot be accounted for in terms of the acorn -

and game factors alone, as the north Coast Range data suggest. We shall have to

eonclude that the economy was flexible and capable of concentration on any one’

of several possible dominant resources.

‘Fortunately, we may test the question to some extent by referrmv to data on
the Northern Valley Yokuts. Part of the territory of this tribe was similar to that
of the Plains Miwok and therefore should show a comparably high population
density if its fish resource was utilized to the same extent. It will be remembered
that the Northern Valley Yokuts were excluded from previous consideration. be-

cause of low-grade populatmn data. Cook (1955a) concluded that the abongmal .
population of this group was 25,100. There was solid historical evidence for 13,100

of these, but the remaining 12,000 were estimated on the basis of stream-mileage

density. In those computations Cook did not cons1der at; all the populatmn in
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)

~ Nor thern Valley Yokuts territory west of the San J oixqum Rner about half the .

total area. Therefore, even if the stleam-mﬂeave estimates are to be dxstrusted

when e consider the area west of the river we must conclude that the total popu- )
Iation cannot have been less than 25,000 and may have been more, If we estxmate S

Northern Vallcy Yokuts populatmn with the formula .~ -

populatxon 3 (acomn 1esource) +2 (g'mm resomce) 210

“we obtain a figure of 18474 (the acorn and game resourees are respect1ver calen- .
- lated at 1237.2 and 7486.1), an underestimate of about the same order as’ we

- obtained for the Plains Miwok. The Northern Valley Yokuts data, then, bear ont
- the suggestion that the great fish resource of the Délta region was responsible for«

; - a substantially greater populatmn there than would otherwise have been posszble

-
N

-« As a matter of fact, if we look at table 17 we observe that the three tubeswhose

* *population is.underéstiinated by the acorn-game formula—-—the Plains Miwok; the
* Northern Hill Yokuts, and the Westem Mono——-all are on: the course of the; San.
‘Joaqum River. It is poss:ble that tlus nver carned a salmon run much ‘greater
“than’ 2y of its ‘tributariés and ‘was a, szgmﬁcant economic factor all along its’
‘course, although the tributaries were not. The Plains Miwok data suogest that the "
fish resource index should be brouvht in wn:h about a factor of 3. That xs, we should

revise the formula to read e
~ population=3 (acom mdevc) +2 (game mde'{) + 3 (ﬁsh mdex) "10

R

< If we use this foz'mula and restmct our attentzon to trlbes alono g the- San J oaqum B

‘and Sacramento rivers, we obtam the followmg.

" Adetual

. . : Predwted o
Tribe C ‘ Populatm  Population ~
Plains Miwok «evveenens eeereeeeieneenas 14613 = 14350
Northern Valley Yokuts coveerenecsaioiees 34,804 - 25,0004+
Northern Hill Yokuts ..... coievesraneoees 3,843 C -1 8,900 "
Westem MONO cvevsrvreccscscncosvasnci. 6301 ._" L 7,032

The ﬁn'ures seem qulte convmcmg, but we are not in a position to say offhand

whether the San Joaquin was that much more productive than its tributaries or, it
it was, whether the rescurce would have been automatically used by tribes alono'

" its course. Presumably we will ultimately be able to determine this through archae-

ological analysis. At any rate, the figures suggest that the tribes of the Central
Valley, unlike those of the north Coast Range, were influenced by the marrmt;ude
of the fish resource. : .

b

CON CLUSIONS T

THE POPULATION DATA given in the precedmg sections suo'gest that there were
three distinet aclaptatlons made by the various groups of the Lower Klamath and
California culture provineces: (1) a fishing adaptation in the Lower Klamath .
province, (2) an dcorn-game adaptation throughout the California provinee. ex-
cept along the Sacramento and San Joaqguin rivers, where there was (3) an acm n-
game-fish adaptation. These are considered in turn. .
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- relationship between fish resources and population in this adaptatlon Was

" & much greater population than in fact they did. Some other factor evzdenﬂy o
- holds down population, though it is not now possible to identify it.

" ing of the historie period, become Californian’in adaptation, They simply could

- were forced to adopt a Californian mode of subsistence like their neighbors to the r

" between the good fishing areas of the Liower Klamath province and the Sacra-

-from 2.5 to 10.8 persons per square mile, but most of them run 3, 4, or 5 per square -~ . l

T -

i
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&

1) Lower Klamath fish adaptation.—Jt was found that, for the most part, the
Lower Klamath population could be accounted for in terms of fish alone, though.
the acorn harvest was of importance to tribes with a poor fish resource. The

P

.- "t
s

populatxon (thousa.nds) 1. 45 (m fish Tesource mdex) 7 15

where fish resources are more than mmunal Wlﬂ‘). mlmmal fish resources the -
relationship does not hold; in such cases the fishing speelallzatmn evidently loses ~ |
its force. There is reason to believe that tribes with minimal fish resources—the = - i
Tlahomtahoi and thmanko, on the ‘eastern margin. of the: Lower Klamath prov- ;
]

. . ince=-are more properly assxgned to the California provinée’ (Kroeber, 1925, pp. "'

109—110) 1f so, the relatlonghp deseribed by the equation given above would -+
hold for the entire provinee soifar as is known. The fact that population is a. linear . - .
.function of-the logarithm of’ the ﬁsh resource suggests that populatlon was not ..
-in a Malthusian equilibrium. If the controls had been purely Malthusian we .-
would expect the Yurok, for qxample with their great fish resource, to have had’

- The nature of the fishing adaptation on the Lower Klamath probably aecounts

for the failure of its generahzed Northwest Coast culture type to spread farther - .
into California. As I pointed out earlier, the entire ethos and outlook of Lower. .. -
Klamath eulture was directed toward rivers and seacoast and was economically
dependent on the annual or semxannual salmon run. It is just on the borders of -
‘the Lower Klamath province that’ the Silition Tuiy becomes poor or nonemstent
and not until one reaches the Sacramento River does the salmon run again attain
2 level comparable to that of the Lower Klamath province. On the southern
border we find the Athabascan Kato and Wailaki, presumably. porthern in oxigin,
Who must once have had a Liower Klamath adaptation but who had, by the open~

T

o A——y

not depend heavily on fishing in an area of poor fish resources, and accordingly

south. Similarly the Wintu, bordermg the Lower Klamath province on the east - ‘
(2nd possibly the Tlahomtahoi and Chimariko as well), are in a zone intermediate

mento River, so they too were unable to accept the Lower Klamath culture with

its heavy dependence on fishing. Thus the Lower Klamath adapta.tmn was blocked e

from further expansion. _ k
The population densities of the tribes of the Lower Klamath- provmce vaned ‘

mile. On map 7 they are shown as 3-5. The over-all density of the tribes with
known population is 4.25 persons per square mile, but the tribes without known
population were mostly inland ones and therefore were probably more sparsely
settled. This being so we are not justified in assuming an over-all density of more
than 3 persons per square mile. On this basis the entire province, with an area of ~
9,600 square miles, would have had a population of 28,700.

2) Calzfomm acorn-game adaptatzon —The acom-game adaptation, as far as

i g e
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can be judged from present data, was to be found througﬁout the 'California"‘ L
culture provinee except along the Sacramento and San Joaquin rivers. In groups -
with the acorn-game adaptation it was found that the pupulation eould usually be’

accounted for by the equation . : . P

population =3 (é;com index) +2 (gain_é mdcx) -;2,10. L

- The equation wasnot entirely ‘sétisfaétoi'y for Sié_rfa. tribes but Workéd out xi'éé,tlj' “
elsewhere. To the extent that the equation deseribes the velationship adequately”

~we may conclude that the populaj:ioz; was in Malthusian equilibrium. We do no
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find here a situation like that of the Lower Klamath province, where an added
increment of resource has less effeet at a high resource Ievel than at a low resource -

level. In the California province a given inerement of resource seems tohave the ..
" same effect at both high and low resource levels, hence we must conclude that the -
: populatmns were about mammum with respect to the carrymg capacxty of the

territories.

Since: populations Were dependent on the quant1ty of resources a.vailable we
find that population per square mile varies with the local landscape. The entn'e
region can be divided into five enmonmental zones, each with a relatively umform

population: density. These zones are the north: .Coast Range-Sierra foothill zone, ':

the Central Valley zone, the south Coast Range zone the Hl'-"h Sxerra. zone, and
the Buena Vista zone.

. The north Coast Ranée and the Sxerra foothﬂ!s have very sxmﬂax landscape,; :
and the 3 response of aborlgmél populatxons appears similar in ‘both areas. Dens1t1es :

for individual tribes range from 4.2 to 10.8 per square mile, but the over-all aver-
age for the tribes of known. popﬂatlon is about'6 per square mile.’ ‘In map 7 the

entire area.is shown as ha ‘a densﬁ.y' 'of 5-T persons per square mile. The

environmental zone, as I ha mapped it, hasa total area of about 22,300 square,
miles. On the basis of 5 persoms per square mile the populatmn of the zone would

" have been 111,550.

The Central Vallejr zone, which does not mclu&e lands bordemno the Saera-
mento and San Joaguin nve};s, had a population distinetly- sparser than that of
the north Coast Range and Sierra fodthills. The zone, being characterized by vast

~areas of grassy plains, couId not ‘be expeeted to have had a population density as

high as that of the oak-cov ered hills, The only tribes who inhabited the Central
Valley zone whose population is adequately known were the Poso Creek Yokuts

" and part of the Southern Valley Yokuts, with respective population densities of

2.5and 2.3 Persons per square mile. The territory of the Northern Valley Yokuts -
was partxally in the Central Valley zone, too, but their heavy population on the

" San Joaquin River biases their total density. On the assumption that the Southern
Valley tribes are representative I have attributed a density of 2-3 persons per -

square mile to this zone. The area of the zone is about 17,000 square miles, so that-

. its total populatmn on the basis of 2 persons per square mﬂe would have been
34,000. -

The south Coast Range zone is- sumlar to the north Coast Range but generally
poorer, Rainfall is less than 20 inches per year over most of the area, in contrast
with generally more than 40 inches in the north Coast Range. Hence the south
coast vegetation is less luxuriant than that.of the north. Coast Range. In the south
Coast Range one finds a preponderance of chaparral and grassland, whereas much

. of the north Coast Range is given over to oak woodland. For these reasons we -
would expect to find the south Coast Range less densely populated than the area "

north of San Francisco Bay. Unfortunately, population data on the south Coast

Range are scarce; we have only Cook’s (1957) study of the Bast Bay district. . {

From the number of baptisms of Indians of the East Bay listed in the mission
records Cook concluded that the native population of the area must have been
between 3,000 and 4,000. These peoples occupied an area of about 1,150 square
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-miles, so the density indicated is 2.6 to 3.5 persons per square mile. If we assume’ ﬁ
fresourece = ¢ that the lower density is the more accurate and apply it to the entire south Coast
" Range that zone would be on a par with the Central Valley zone. But, since the
south Coast Range was certamly richer than the grassy plains of the Valley, P
choose the larger figure and assign the south Coast Range zone a density of 3-5
. persons per square mile. The area is about 12,500 square miles, so thc populatmn
at 3 persons per square mile, would have been 37,500. S Bk
i The High Sierra zone is also an area of low density, with barren lands above the
timber line and vast tracts of coniferous forest below. There are no populatmn
" figures for groups living exclusively in the High Sierra. _zone, but it is clear tha
the density must have been very low. Thus it thexe were 1,200 North Fork: Mone*
. inhabiting about 1,500 square miles of territory, density- would. have béen0;
. persons per square mile-even if the high population estimate on p. 217 is seceptad.
" -But even in this mstancc, most of the population was pmbably in the north Goas{'. ;
. Range-Sierra foothill zéne. Thus there cannot have been more than 0.5 persohs
: . per square mile, and very likely.it was closer to 0.25. On this latter basis'the
i . 10,400 square miles of the Hlo'h S1erra zone would have had a populatmn of about
} ' 2 600. T g -‘;«‘6-*1-’4
! ~ Finally there is the Buena V1sta. zone, occupled at the southem end of the San
: Joaquin Valley by the Buena Vista Yokuts and part'of- the Southern Valley
: Yokuts. This zone is technically desert, and its vegetation, with large areas of '
3 _sagebrush, reflects the fact. Population density, as one would expect, is qmte lotv. ¢
-The Buena Vista Yokuts had about 0.9 persons per square mile, and the Southern ™
Valley Yokuts within the zone eannot have been much denser. O map 7 I have
shown this zone as earrying 0-2 persons per square mile. There arve about 4,000 -~
squavre miles of land there, so its aboriginal populatlon atl pc1son per squale mile’ ;
would have been 4,000. SRR 2 I
3) California acom-ﬁsh—game adepiation—~The final adaptatlon we ha.ve to " B '
consider is that found on the Sacramento and San Joaquin rivers, where the fish .~ - '
resource, as well as the acorn and game resource, was of importance. It is difficnlt
to generalize about this zone because data are searce, but those available suogest’:
‘that the population-resource relationship can be stated by the equation

populatmn 8 (acorn mdcv) +2 (game mdex) +3 (ﬁsh index) - 210

S A by on e,

: The equatmn is simply the California acorn-game relatlonshxp with the ﬁsh re~ R
3 source brought in as an additional linear factor. Here, it is worth while to note <+ -
:  the demographic distinction between the Lower: Klamath ﬁshe1men and - these -
Californian semifishermen. Table 16 indicates that the Plains Miwok had a density - -
of 4.3 persons per unit of fish produetivity, and a total fish resource index of 8,340. .

" If the Plains Miwok had been a Liower Klamath people with a fish resource index -~
of that magnitude, we would have expected them to have had a much lower density
with respect to fish resources. Thus, the Yurok, with the largest fish resource index ' ¥
of any Lower Klamath tribe (1,265), have the lowest density (2.5 persons per. - 4
unit of fish productivity), and it is gener ally true in the Lower Klamath provinee """ -
that high resource indexes are associated with low. densities. This situation is, of ‘ - . L
course, only a reflection of the fact that the fish resource-cffect comes in loga- -

L WAt iy b
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rithmieally‘in the Lower Klamath province. The data on the Sacramento-San

Joaquin riparian zone, however, indicate that the fish resource there comes in as
a linear fadtor, that no factors there damp populatwns -of tnbes with high re-
sources, that the controls are purely Malthusian. _

Thus it is quite clear that the Sacramento-San Joaquin economy was dxstmctly .
Californian and unlike that of the Lower Xlamath; retention of the acorn-game
formula by merely adding a factor for fish resources serves to emphasize this
fact. One; other point of interest is also brought out by the Sacramento-San
Joaquin npanan data. The north Coast Ran«e data indicated that fishing had
no signifieant part in the economy of that region, and suggested that the tradi. i
tional economy. of California had specialized away from fishing. We see now - '}
that such is not, the case. In the Qahforma economy fishing was not 1gnored when . .7 ‘
fish resourees were very large but fishing was mmnmzed when they were: seanty. TR0
It may be that the California economy was in the process of dxﬂ:‘ercntlatmg inte - - %

. two distinet. economies—a full-blown riparian economy along the large rivers ..
and a pure acam-game economy elsewhere. If so, it is clear that the dlﬁerentla— e !
_tion had not got very far by the P pening of the historic penod. N R 2

The populahondensxty of the Sacramento-San Joaquin river area is the highest = -
of ahy zone in either the Lower Klamath or the California province. The Plains -~ - | -
Miwok had a density of 11.1 persons per square mile, and data for the. Northern. ;
Valley Yokuts indicate that the zone was about.that densely settled elsewhere. . - | -
It is not certain how far north the acorn-game-fish zone extended. There was

AT A

surely a dense’ populatlon on’ the' Saeramento far north of the Plains Miwok B
(ef. description of villages by Work in 1832 [Maloney, 1945]), and I feel that a i
. it must have extended at least as far north as Red Bluff. On this basis there were l
about 3,000 square miles of territory in the Sacramento-San Joaquin river area, ]

giving it, at a density of 10 persons per square mile, a population of 30,000.

-The foregoing population figures are recapitulated in table 18, and relative
densities are shown on map 7. If we compare these figures to those of Kroeber -
(1939) we find not only that population densities are everywhere much higher .
than his but also that some of the relative densities differ. The areas of highest -
density, as given by Kroeber, are - the Pomo, the foothill Yokuts, and the foothill
Maidu. The present data indicate that the Sacramento-San Joaquin river zone
surpasses all others in the state. The difference here simply reflects the fact that

... historical information either was used less or was valued less by Kroeber than
* by Cook. Other differences in relative densities between Kroebers formulation ,
and the present one are minor. - » 1

As to absolute numbers, the present estimates vastly exceed those of Kroeber 0
I estimate that the native population of the Lower Klamath provinee and the '
California provinee combined was 248,300, If these figures are correct I do not
see how the total aboriginal population of the State of California can have been
less than 350,000. The south coast (southeast of Point Conception) is known to. .
have been heavily populated, perhaps as heavily populated as the Sacramento- . .

- San Joaquin fishing area. The south coast alone, not to mention the Achomawi- -
Atsugewi, the Colorado River, and the desert areas, would likely have brought
the total up to 350,000. If there were 350,000 aboriginal "Californians, then, ac-

{ ——— " " -
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cording to Kroeber’s figures (1939), almost a third of the Indians of the United
States were in California. This scems ridiculous on the face of it and suggests
that populations of other areas are underestimated if the California figures are

" eorrect. In the Southwest, for example, according to Krceber’s figures, the Rio

Grande Pueblos had the highest population density, a density of 7.2 persons per -
square mile, or substantially less than that ¢f the Sacramento-San Joaquin river. " -
area. Pelhaps the most striking example of this noneonformity is to be observed - " -

in the southeastern Umted States, where the Natchez, Wlth a clvﬂvatlon almost . .

; TABLE 18

\A'rva Pox’m'uo‘z oF 'rrm Lowzrc Krasarie Cuurunn Pnovmcz
. AND THE Cmonm CuLrure ProviNce :

persons per 'Popuhtxon
sq. mi) L.
) g ' . - 8.00 *- 98,700
California Provinee....;. ;.00 00 .. R ’ 1 - (3.20) (219,600)
Acom—game adaptation.’ ) 1 (@90 (189,600)
_North Coast Range-Sierra Foothill Zone..;'._. 722,300 -} - '5.00.. | 111,500
Central Valley Zone...;...;..,......_ ....... o 17,000 | - 2.00 - | 34,000
South Coast Range Zone......... eeeeneveees 212,500 -] 8.00 " 87,500
nghSmrm?one....I....J.,...'..i'..:....'... " 10,400 7 0.25 :
Buena Vista Zone.............benu i) 0 4,000 T 71,00
- Acorn-game-fish adaptation - DR . o ..
- Sacramento-San Jonquin Zone. .. ...vihu.en.. 3,000 10.00 . 30,000 -
E 17 DO SR PO 78,800 3.20 218,300 .

s Figures in parenthues are subtotnls

on a par with that of Mexico, had, accorchng to Kroebcrs ﬁdu.res a populatlon

developed agricultural economy would have been more sparsely populated than
the poorest hunters-gatherers of California is improbable, to say the least. Iz the
‘California figures are right the figures for the Southeast must be wrong. :

.But even if the comparative ﬁgures for other parts of North Amencé. are'

wrong and some upward revision is necessary, the fact remains that, if present-

" density of only 14 person per square mile. That a civilization based on a.well-.. .. .

o—\=_~‘

e

figures are correct, the population density of parts of California was very }ngh. L
This, together with the conclusion that the population was in a Malthusian equi- " -

hbrmm, suggests the reason that southwestern agriculture was never accepted
in native California. It is widely held that Californians had ample opportunity -
to learn about ‘agriculture but there is disagreement as to the reasons why they
failed to accept it. C. 0. Sauer (1936) maintained that environment was the de-

termining factor, that the winter rain regime of California was unsuitable for .

southwestern plants, which depend on summer rain. Heizer (1958) disagreed :
with Sauer, stating his belief that the California acorn economy was suﬁ‘iclently
well developed to negate the appeal of an agricultural economy. The present

population figures suggest that we may go even further than Heizer. They sug- .

gest that an agricultural economy would Kave been less productive than the native

economy in the initial stages of introduction, before its techniques were well g

C—075536

C-075536



228 University of California Publz'cation; wn Am. Arch. _cmdv_Eﬂm. .

known, and therefore would have produced widespread starvation and hardship,  ;
The reasoning here depends on two facts—the relative density and state ‘of equi- ;.
librium of the California population, If a hunting-gathering population had beey,
sparse, as it must have been'in the Southwest in preagricultural times, then even .-
a relatively inefficient agriculture might have been more productive than the
native economy, The,st_qf;e of Malthusian equilibrium means there wag 1o slack,

i so that any diversion of manpower from the more productive native economy ¢ -
to the less productive incipient agriculture would result in a net loss of produe... -
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change of economy regardless of hardships, .. .- -.: .. - :
" The extremely denss populations of Central ‘California also ‘ S
point worth, mentioning here. Some years ago, Goldschmidt (1948) called at- 7 |
tention: to the fact that certain of the tribes in ‘Central’ Californis, bad acquired - -

j‘ 7 ' i_as that whch‘bééﬁj}re'd'duri'xig the Spanish period, which might ha

among the. Yokuts, Moqo,ﬁg‘zﬂ' prg;iq,',‘(}n‘e cause ‘of the .dexjel‘opme_nt,k he main-
tained, was the high popitlation densities in Central California. In areas of dense

came into frequent contact, Therefore it was necessary to formalize relationships
between people, and this was most easily done along family lines. Goldschmidt’s -
. hypothesis is substantially supported by the present population data:. the tribes .
" with strongest lineage organization are in the most densely populated areag—. i
. .the north Coast Range-Sierra foothills zone and'the Sacramento-San Joaquin -: - :
" river zone. I Suspect that more adequate ethnographic -data would yield even -~
stronger support for the hypothesis. Thus the Yokuts data suggest a relatively -~
weak development of unilineal organization, but none of the information on the
. Yokuts comes from the Delta area, where population was densest. The only group
- from the-Sacramento-San Joaquin zone whose soeial organization is well known
. “is the Patwin, and among these people the unilineal organization was as well de-
" veloped as anywhere in California (McKern, 1922). T o
" On'the whole I feel ‘that Goldsehmidt is substantially eorrect in proposing a .
significant correlation between the development of unilineal kin groups and high .
population density. - . L o , Sl
. This.being so we may consider the California situation from the standpoint of .
eultural evolution. Tiet us take as an example the scheme that Willey and Phillips

e T

mental vstageé)': Early Lithie, Archaie, Preformative, Formative, Classie, and
Postelassie. The stages are defined as follows: ' P '

" New World. ‘They recognized six stages (they called them historical-develop- {
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Early Lithic—The Barly Lithie stage refers to small nomadic groups of big- .
game hunters who lived several thousand years ago. It is difficult to infer any-
thing about their social organization. Those peoples are presumed to have been .
sparsely distributed and widely 1’oamm , but. even, that conclusxon is purely
deductive, though probably correct. * R o
Archaic—The economy of the Archaie stage rcplaced dependence on huntmg T
with a mixed subsistence pattern of hunting, fishing, and gathering. The’ main
consequence of the change is found in the evolution of yea.r-round or seasonally
fixed settlement patterns and slightly larger populations. There are obvmuslyu
many variations of this stage, for it includes both the sparsely settled Great Basin:
* gatherers and the densely populated Northwest Coast fishermen.
- Preformative—The Preformative stage. grows out of the Archalc. It dlffe"
«'fxom the Archaic only in that agriculture now forms.a small part of the economy
" Formative.~—Preformative peoples’ that have fully adapted to a«mculture ar
designated Formative. The increased quantxty and reliability of the food suppl;
" provide a basis for-greater population den51ty, sedentary’ gettlement pattern (a
" architectural dev elopments poss1bly assoclated thh lt), craft speelahzatmn, and,
" increased ceremonialism. - - 3
. Classic—Change to the Classic stan'e seems. to mvoIve llttle chanfre in the.:
social organization. Ceremonialism and craft specialization are further empha,- i
sized, however, and these lead to an intense artistic development and perhaps’: :
also to.the monumental arclntectme S0 notzeeable in alchaeolon-zcal remams of
“the stage. .; o
Postclassic—In thzs staoe of x\ew World cnltule development we ﬁnd the be- S
" ginnings of what would have been some truly momentous changes if they had . )
been allowed to develop unaltered by European contact. In this stage true cities .~ ... . °
.develop, cities with tens of thousands of people, having important politieal, eeo- : . ;
nomie, and religious functions and depending for food supply on a large terri-
tory. In this period also we find inereased militarism, imperial dominance, and
the beginnings of secular political control. The chano'es in this stage are com-.
parable to those of the Mediterranean civilizations of 3000 to 1000 B.c., and
later developments might also have been parallel. .
The stages proposed are clearly a set of subsmtence-demogxaphy-socxety rela- i L
tionships. Thus the Early Lithic subsistence pattern could not support many peo-. - .
.ple; Archaic subsistence methods did support more people and allow them to. - R
‘develop fixed settlement patterns; the Formative, through its efficicnt agrieulture, - v
supported larger settlements as well as eraft specialization and other social results. . -
The question is where to fit the California cultures into this scheme. Willey- . .
and Phillips (1955) put them into the Archaic but Heizer (1958) argued that if . .
the scheme is to be used, California fits more properly in the Formative thanthe -
. Archaic stage. In a revised version of their earlier work (1958), Willey and " : -
Phillips have included the Central California cultures in the Formative. . - e B
" Now, it is quite true, as Heizer argued, that the abundant and assmed food
supply of the Central Californians (and of the Northwest Coast peoples as well) ',
ereated a demographic and, therefore, a social situation that was in many ways.. S
- comparable to that of the Puebloans to take an example of a Formative culture. N
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But one essentia] thing was lacking. The Puebloans, with their
- €conomy, eould, through technical innovations, increase their food production -

. and in turp their population so that they could ultimately achieve gz more de.

. veloped eultural level, perhaps comparable to that of the Valley of 3Mexico. In, -
other words, an agricultural economy is exbandable-—z_lot, perhaps, indefinitely,
ez but.certairﬂy beyond what is now foreseeable.. The Central Califom '
other hand, had evidently reached about the limit of productivity,

agricultural

especially under -+
om “forming” a subse-
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resources. I will not propose at this time a complete classifieation of this sort,’
but only suggest some divisions that seem, applicable-to the California situation,
1) River and Coastal Fishiernicn.—This"is the ‘econguic’ type of the Liower ,
Klamath provinee in California. The fish resources available in the province were
quite rich and 5 moderately high population was therefore attained. ¢ the people
; ‘ -ave had much greater resources
-available and would presumably have had even greater.population, As it was,
their density of 3-5 persons per square mile wag not great enough to encourage.
the elaborate social forms found farther north on the Northwest Coast, - '

the California province. One may postulate four subtypes within this group, *
depending on the richness of the environment. They correspond to the various -
environmental zoneg discussed earlier, and have population densities of 0-2, 2-3,
38-5, and 5-7. Only in the subtype of greatest density
rate social formg characteristic of higher cultures.
- 3) G'athezfgrs-Hunters-Fishermgn.-This is the economi

accordingly well developed. - S : S
Another possible economic type in the California provinee is the coastal shell- - |
fish collectors."Unfortunately, the present data touch on these people only mar-
ginally, so it is not possible to make any statements about them, . L
~ One hopes that series of well-defined categories such as these could, together
with accurate data on their demography and geography, provide an adequate -
_framework for interpreting preagricultural society, S '

cC—075539

ians, on the ~

2) Gatherers-Hunters.—Tlﬁs -economic type was found throughoit mbst of

do we find the more elabo. o
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! SuamMary Tasre For Cavirornia TriBes wita Knowx PorunaTioNn
Tribe L . Population . - Areas . I Densityd o
Lower Klamath Province. ............ eeevranene 18 739 4,412.6
TOlOWRe e eereansraanns Cereereeeeeens veeceseens -'2,400 " 955.1. .
i Yurok......... N 3,100 . 740.9
: "Karok. ..o iienan.. ceeseerraeiiiiitonneeanee] 2,700 .} . 1,053.4
i Wiyot..eeeeiiinaanaaa, ceecannene eeveserenasa] 3,200 . ¢
t Hupa.ceiiiiiiiiiiiennna, eevsesnene cevieeseessd 1,475, '
H Whilkut.......... teseeesennatereisecncnnens .. 2,588
RS ' 3 1.7, SN ceenns eieieeesd) -1,200
% Lolangkok Smkyone 7 . : ' 2,076 ..
z Cahfomxa. Provmce, North Coast Ranfre . "30,300 -
: Wailaki,eoiiieiiinanasonediionenns 2,760
Coast Yuki.... 750
RRED §1) < TSSOt Sy Ceved 6,880 :°
" Northern POmo:...cceeedoennacsnans tieese sl 7,010
Eastern Pomo. .. ..leeerivecicanneeess cevesresssl 1,410
Central POmo...coeneeedeniesrvinees eveeovess - 8,440
" Southeastern Pomo..... reerieeiencenes TN -} 1,070 -
Southwestern Pomo ........ esiasasseass Cevies 1,480
WaPDPO. e e eiiiaetirncrasreicasncnesoeronsannn 4,600
i Lake Miwok....c..ineennnnns O AN 900
;o Caleorma Province, San Joaqum Valley ...... ...a] o 62,628
*Plains Miwok..oovveneenn.nn enecsreeaes eeeee 14,350
Central Miwok...cvivuvriiineeiiiirnnnecen. 4,410
Southern Miwok..oocveienrnniivecerencnnenanns 5,766
Northern Hill Yokuts.seeovuevuennnnn seeseconen 3,900
Kings River YoKutS. .o eeuivenserionnessoennes 4,750 "
Tule-Kaweah Yokuts..oueevrierierinrnnennnns 1 4,200
Poso Creek Yokuts. .ooeeerrvernncneenennrennns 1,500
Southern Valley Yokuts..ioouvevrraeannennn. ..} 15,380
! " Buena Vista YOKutS. . .oviveeesereroeenneennnns {1,340
Western Mono........... seesssacssecicasaanss 7,032
:gggs%r:snplgsquam mile. .
[231] _
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