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CM ZFO NIA POPULATIONS
BY

DmCmLIA~ OF ~t]n’0po]o~’, now more than a cen%m~ old, ~as never
~M ~re what its view of histo~ ~. In its early yearn, to be ~re, it w~. "~ost
~es~y co,~dent that the ~rinciples of evolution co~d be used in dese~’ib~g

~pcct of mdtur~ or h~tory, but by %he b~ming of the twen~ie~ce~
~ve doubts began to grow about.the smmdness of tlds position. T~ougkthe

de,des of the centm~ the doubts were dom~ant. In the past ten or ~enty
~ ~me ~t~opologists, especi~y archaeolog~ts, have come f~ cycle:

apply avowe~y evolutionary analys~ to the data of c~t~e h~to~--though
much more.cautio~                                      ~ ¯ :- ~ ~ ’ .......

~ttm~day evolu~ona~ analyses present ~ries of ~evelopment~ stages
~ are assigne~ the data of archaeolo~ a~d et~olo~. Agreement ~ ~de-
~ad that the stages: s]muld be so de~med that they make a t~e
k~lly as well ~ c~onologica]ly. Beyond this, de~h~g criteria for the stages

not been ag~ed upon. In m~t proposed schemes, subs~tence occupies a
p~ent position. The reason ~ not its impm~ance per se but that ~bs~tence
~ei~cy ha~ importer effects On ~opulatlon s~e, density, ~d aggregation, each

w~ch has ~pm~t social correlates. It is clear tha~ the three factors,
~¢e, demography, ~d societ~ and their relatio~hips are basic to evolutiona~
~l~is. Unt~ now, however, the culture ~torian inte~este~ ~ t~s a~pect o£
~mrc gro~h has been handicapped by a lack o~ ~bsistence-demo~ap~¢-
.~olo~ical analyses on the ethnographic level. If one attempts to lea~, for
~ple, what pop~atlon de~itie~ are t6 b~ expected among hunte~ as agalns~
~en, both theory and data are entirely ~adequate for even a tentative con~
d~ion (eft, for example, Braidwood and Reed, 1957).

~ felt that a proper beginning 0n th~ problem is po~ible on the subsistence-
&mographic leve~ ~th only min~al attention to soci~ factors. It is true,
~, that a society ~th a given tec~olo~ in a given environment ~ have a
~pulation tha~ varies according to its social organ~ation. It may be hoped,
~ough, tha~ the ~v~tigation of groups ~th s~ilar social organization, w~
~veal some pe~inent subslstence-dem0grap~c relationships. Intensive work on

re]ations~ps has been done for the fo0d-prcducing stages o~ c~ture gro~h,
¯ ough even for these levels the pictures are ve~ far ~rom clear. The greatest

however, is found at the .hunt~g-gatherh~g stage. In dealing With a~cul-
~ml levels we may expect that pert~ent economic ihf~ation ~1~ be av~able
~e o~ agriculture’s great importance to modern society. For a preagrict~ral
~onomy, however, we have only the scanties~ ~formation, almost none of i~ quan-
titative. I propose, therefore, to take the people of aboriginal .Califo~ia as ~
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example of a hunting-gathering-fishing people and to t~T to establish some rela-
tionships between population size and environment, hfore specifically, the proposal
~ to establish th+ ~egree to which population size and density were aependent on
the amounts of eerta~ food.produe~ ~vailable before the introduction of Euro-
Americas tec~ology and ~gHculture.

As noted above, social facto~ mnst be held eonst~t while the relation of sub-
sistence to pop~atio~ is in+cstigated. It ~ ho~ed that this caa be done by holding
c~ture constant. In ofl~er Wor~, ~e aim is to compare the effeets of subsistence
on pop~ation with~ are~ of ~tially simil~ e~t~e. For the delimitation

+ of ~eh ~ we.~ ~0ebe~ ~;h~ Work on the subjeet ~ de~i~ive. Kroeber
(1939) divid~ Noah Am~z’iea ~o s~ major e~t~re a~as; the~tate o~ California.

~.. ~dud~ por~o~ of t~’ee of th~he Intermediate ~d Intermountain
the Northw~t Coast ~a, ~d .~Sou~w~t:
" 1) I~te~at~ and:Inte~0~t~~a. The C~fo~ia pro~ce (i use

"~r~ ’ " " " " " ". p~ee ~o d~+~ate a ~a of a ~.ger e~e area) of tMs culture.+~

of ~e groups ~ed he~. F~~nt p~0ses we ~ ignore two other
pro~c~ of.~e ~edmte ~d:~temoun~.e~t~a area--the Great Basin
pro~-ince,.e~ ~ ~d~Sierra Nevad~ ~d. the.m~ath Lake~Pit River province,
~ no~e~tem.~o~a--for both. ~m ~y ou~de Ca~o~. -

~ 2) ~orthwest C~ A~a. ~Io~: ~ the Lower ~ath pro~ce of th+s culture
area ~ ~,Califom~::S~ce pop~f!on ~d ~bs~+ence. data, are relatively com-

¯ plete for the pro~, it:~ ¢onveh!~fly inc~ud~.in. ~h~ present study.
".:: 3) Southwest ~ea. & ~ of the~Southwest c~e area, Southe~ C~ifornia
~ ~t~ the p~s~nt CaHfo~ia ~&~. The Sou~e~ C~omia pro~nce in-
elude, coastal ~u~s noah to ~ ~cluding the Ch~h, of S~ta Barbara
Co~ty, and ~te~or groups ~ fa~.~o~ ~ the Tehachap~ ~Eounta~s. The native
c~e of: the ~ro~ce was d~pated e~ly, ~d et~ograp~c materials are
co~pondingly ~ce: ~Iore to .th~ po~t ~ the present s~dy ~ the fact that
~opulation data for the proHnce ~:the le~t ~ of ~y ~ CaI~o~ia. Doubt-
le~ there am ~to~c~ ~ecpr~ t~ ~ Ult~ately ~eld v~uable ~formation,
but these have yet to be ~’stematic~ ~u~ The, it ~ best to exclude the
Southern C~o~a proHnce fromi, the present work. ~ can sc~cely hope to
establ~h re~tio~ps betweens~isten~ and demo~aphy when we have no
acceptable pop~ation, est~ates. ~

We have, then, ~o c~ture pro~n~s to work ~th~the ~ower ~amath pror-
ate of the ~orthwest Coast cul~m a~a and the CalHomia pro~nce of the
Inteme~ate and Inter~o~ta~ e~e area. Th~ question ~, are we justified
~ ¢o~ide~g ~e c~e as subst~fi~y unifo~ ~ each pro~nce? Some ~uni-
fOmity over each area ~ ce~ (m~t wi~ agree .~at the YoUrs of the San
Joaq~ Ya~ey re~mble the Pomo mo~ than they do the A~ecs), but it is also
ce~a~ that d~erences were considerable (some Pomo were predomin~tly matri-
~neal; the ~Iiwok were patrilineal, etc.),

~at We need ~ a t~olo~ of ~ocieHes based only. on fa~o~ that are demo-
gmphica~y relevant. The relevant facto~ maY~ be cla~ified ~itially acc0r~ng
to whether they affect mortality or fe~ility. In aboHginaI California one ~ds

.: .
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: few soei~ factors seeming to heroas~ mo~taIity rates. ~arf~e, for example,
~ ~ttle developed that it can scarceIy have taken m~y lives. Again, the

lack of urbanism must have made for a public health situation as satls-
~ po~ible under primitive condition’s. The o~y possible major social

~ ~at one can see as affecting the mortality rate is the practice of infanticide.
all tribes practiced h~fantieide (se~ Driver, 1937, p. 96; 1939, p. 350;
1~2, p. 121; E~ene, 1942, p. 33; Affinsky, 1943, p. 436), but usua~y onIy

ehiI~’en. It is impossible to esti~te tim frequency of inf~ticidc in
times, but it was presumably not greatl girls max~ied young~ dnd had

oppor~ty to-produce flle~timate offspx~g. By and l~ge, then, soci~
ten~g to increase mo~ali~ rates were m~impox:tant or absent in aborig-

, ~i~ faet0m.~eetiag fertility we may m~ to t~e ~temafi~ t~.01ogy of
~d Blak~~ (1956; see aIso Davis, 1955; Dorian,, 1958; Lor~er, I95~}. Those

p~sented a series of "intemediate va~bles,", meeha~sms with direct
on fe~, pro and COn, and ~dndingm~ch th~ as contraception, volun-

, a~tineace, ~d.~dowed cefibacy. They then show~ how some t~es of soci~
are reIated to the ~emediate vax~ables ~d thus ~eet the 0yes-all

of the so~i~= It m~V be noted t~at wedo not~ have adequate data
t0 ~sess the strength of each of the ~termcdiate variables.

as gro~ social s~mctm’e ~ eonce~, Davis and Blake found that family
. was most ~portant: that Societies with large co~Torate ~n groups

~th motive ~and ~echan~sm £~ ~staining a high fe~fiity rate whereas
independent nuclear fa~lies tend to have a lower fertility rate. ~Ve

~at societies of the Lower ~amath eul~re pro~nce had an ~dependent
family organization.whereas sodeties ~ t~e Galifo~a.pro~ce were

~ on loose for~ 0f the d~ or e~ended fa~y. There w~ some variation
~in each of the pro~nc~, but they can be considered sub~tialIy ~ifor~

~ far ~ we ~ow, then, if we a~me that the societiCsfo~d in each of ~e two
~’e provinces were substantially u~ifo~ we shah not be far wrong~ This

we can go on to a~e~ the effect:of ~bs~tence d~er~ces without havh~g
~ o~cured by ~ocial differences.

POP~ATION .

TROUB~OME ~PECT O~ the present stud~ is the question of size and density of
native populations of California:Est~ates of these pop~atio~m now have a

~ther long hhtory. The earliest were made by Powe~ (1877), who calculated ~at
~m had been ~ aborig~al pop,tin,ion of 705,000 in the stale of U~ifornia. His
~ figure h probably wide of the mark~ but his method of estimation sho~ con-
~demble sophhtication and is worth quoting here (pp. 415~16):

Power’ fi~re wa~ questioned at the time by John Wesley Powell~ who excreted h~ view that
~ ,overestimated ht a letter of tra~m[ttal accompan~ng Powers’ Tr.~be~
~e~ reply to Powell’s request for modification is also ~cluded and rea~ in part: "... ~ have

too to
f.~i~, for any carpe~-kai~kt who wields a comoiliuff oenIf any criti% sitting in his com-
~at,:.~arlor x~ Eew York,... can o;’erthrow ~£ of m5 conclusions ~th a d~h of hls pen,

.- t.e ~e of the book at alH"
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tlons fl~emselvcs were based oa ethno~’~phlc data combined with whatever
wri~ infox~atioa w~ available to him. The accuracy and reliability of I~oeber~s

~v¢ml est~atcs v~ considerably. Among the ~rok, for example, nea~dy
~ag~ are ~o~ ~d, for most o£ them, the exact number of houses ~ 1~o~5~.

a census of the Yurok taken in.1852 enabled Kroeber to dete~e
average mm~ber of pe~o~ per house at that t~e. These factors togeflmr

a f~.Iy solid es~ate of the ’~o~ pop~ation. His pop~flation fi~res for some
Htfl~o~ groups, ~contrast, were little better th~ p~e ~esses,
the consecutive side. The fi~es obta~ed by these metho~ came to133,000.

~ 1939 Kroeber st~ a~er~ to ~ 1925 fi~e, or one ewn slightly less, but by
"~en d~c~ty had arden ~ another quarter. ~ 1935 ~eig~ calcuIated the

~Wh~ probl~ of C~i~o~ia ~op~afion need, to ~e re~e~. ~]y, ~ we acce~ 260~000, on~.

" ~ver ~es.S~sh figur~ see~-a~ost alwa~ to rea~ Mghe~ ~o~ulations tI~ ~de~
~olo~s~ The kernel 0f ~e problem lies hem. Sh~ we p~ more fMth on coatem~o~
S~ o~i~o~, or on those of ~rofe~ion~ etlmolo~ts who often have no~ s~n an ~

~-: The reopen~g of the problem of Califo~a Indian P~p~atioh:mzg~e~ed.~y
~ber ~ 1939 ~ ~dertaken by S. ~. Coo~who began ~ ~ve~igation
1~3 ~ order to re-evaluate ~oeber’s da~ ~ connection ~th a study of the
~ on the Indians o~ the Spanish and ~erican in~ions. Cook’s efforts at
~t time increased Kroebcr’s estimates by o~y about 10 per cent, but the re-.
~ys~ has cont~ued and he ~s publ~hed intensiTe im, estigatio~ of the aborlg-
~ pop~ation of the San Joaqu~ Yalley (1955a), the north coast of Califo~a
(1956), ~d ~e ~ast Bay area (1957). In these later papers, Cook radically~
~ed the ~qe~er estimates; in .fact, if ~e patte~ cont~ues t~oughout ~e
~te, the ~aI fi~re is likely to be near ~Ie~am’s 260,000, ~ ~oeber pre~cted,

~ok’s re~ions were so radical that a brief outline of ~ cens~ methods
o~er. These he s~ip~ated in 1943 (p. 162) and has used ever s~ce, though with
~me alteration, as we sh~ see. They are:.

1) D~rect enumeration. Th~ method simply employs the head counts, official or
~offici~,. of e~ly obse~e~. Cook (1943) Said of th~s: "These are usua~y
~liable ~ deta~ ~d m~er from a ~miversal tendency toward exa~erat~om But
~ has s~ce c~nged his m~d about that (see below).~      ¯ ~ .~ ~ ......

2) The ~llage-ho~e method: ~ith th~s method one c~culates the total m~ber
of ho~es ~ an area from et~ograpldc or ~’chaeological data. If ~e data are
~mplete, they ~eld q~d~e adequate population es~imates.

3) The area method. Here one a~mes that a cens~ taken over a pop, ion of
area w~ be representative of the area as a whole. The method w~ employed by
Powem (1877) ~ ~ original attemp~ to est~ate Califo~ia population.
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would have to h~ve been well over seventy to have had firsthan~ quantitative dat~
predating the epidemic. No evidence suggcs~ that quantitative information was
obtained from such informants by the cthnographe~ ....-: ~: ’ ~:=

4) FinalIy, I have myself subjected Cook’s estimates to independent test a~
have found that they hold up ve~ ~well. In, 1956 Cook published his population
~res for the north coast. At about the same time I had occ~ion to calculate"
~p~dation for tim California Athaba~ans,. who o~cupied a par~ of the nor~ Coast-,~::
area (Baumhoff, 1958). It happened that my information included much morn
detail on villages and ho~s than was available to Cook, but my poptflation e~-
mate (18,779) was close to hls (17,4~7). :The sitar estimates fro~ different
evidence gives confidence in Cook’s estimat~ for other tri~es.    .     :.~ , .: :~:" ~.?~:.~:(

If Cook’s pop~flation flgur~ are used, .Kruger’s m~t be excluded; thetw~~
d~ffer sO ~,ide]y that they are not at comparable. This fact ~ediately.

~s~cts the scope of the present paper toth~im~as where ~op~tion ~s.
~valuated by Cook~the north coa~,. S~ ~oaq~ V~ey;~and the East Ba~(~
~iom Even withh these areas not all tribes ~ beard ~ reco~t~ct abo~g~
ecolo~. Only. where population is from detailed vmage lists or.
early tenses ~11 the fi~res be acceptS. ~ere such detailed ~fm~ation. was~
not avaflable, Cook fe~ back on the a~a .mctho~xtrapo~ation of PoPuhtion
d~sifies ~om areas of ~O~m pop~ation to a~as’of u~mo~ pop~ation..Such a "
me~od, howeve~N would not be at all a~itable for my present pu~oses, for th~
htent here ~ to relate population to feat--s of the na~al environment~ Magi-
~de of area ~ itself yew ranch a part of the natu~len~ro~ent,so it would be.
meanhgle~ to bRse apopulatlon egimate on area and then proceed io ask what "
effect area ha~ on pop~ation. .          :                      . :.~ ~..

T~ ~oo~ ~Ob~CES of the Califox~ia India~ are characterized by ~eat va~ety...
Ba~ett and G~ord (1933)-, for example, mentioned eight ~ecies of mamm~s~ ~
fo~ species of birds, three sp~ies of fish, and some eight-five species of plants
~ed as food by the Miwok Indians, and even th~s Ii~ is far from compIete. To
a~e~ the economic v~ue of aft the many produc~ is clearly ~possible, so it ~
be nece~a~T to concentrate on a few. Produc~ selected for s~dy should be those
eomp~ng the staple foods of the people, ~po~ant by reason of sheer bul~
Beyond this it is desirable to choose foods ~hat c~ ~ stored. The le~ t~e of the
year for most abor]g~al California~ was the early spring, before plant .gro~h
beg~ and before the start of the spring sa~on ~xm. It was then that the threat of
sta~ation was most serious. Thus th, quantity of s~ored food that could be
over the ~nter would have been a c~cial factor ~ determin~g population s~e.

The foods that best meet those requirements are acorns, large game m~m~. ¯
~d ~h. There ~ no doubt that each of these products was available and t~en in "
large qu~tities;the ethno~aPhers are mmnimous on that poht. Each of the~
pr~ucts aIso satisfies the criterion of storability. The acorn may be kept ~thout .
treatment; ~h and game may be stored if they are dried or smoked.           ’ .:

P~mmably, then, if we can establish the ~lative quantity of eachof the~ :
products available to a t~ibe we will ~e in a good position to evaluate total econ-.
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¯ ¯ ,    tel on the work of Wolf (1945), ~hose aualyses o

~~tlycomparam~ ~’~ ._~ ~therwitheomparableaa~axorwnea~"~"-
~~z~oR’s u~ ..... 187) The tabl~ shows that Californi~ aeotms ~ ~ whoI~ aro(195~, P- "to barley and wheat in prote~ ~d carbohydrates but superior in fat and

: ~ferior in te~ of total foo~ Content. The Mgh fat conten~, however~
the acorn ~perior to most grabs h caloricvalue: 2,265.calories per po~,~o ~oo~ and ~Ierr~ (1900), compared to 1,497 fo~ wheat (Spen~e~,

p. 187). interspecific Variation h ~he foo~ ~-alue of
~abl~ 1 also shows flm~ the~e is some. ~ gons~flora) acorn has the lowest total foo~ content an~. ’

~he t~ oak ( : .. .... ~:e.~ .....~ not s~io~ became the t~
vrotc~ conte , ............. cs an adcquatc~pplY- ~h~

;~V ~he Eack ~a~ Q. kehogg{O, the co~t live oak (O. ag~[o${a), ~d tahoak :"
a~ have high fat content, So they doubtl~ have high calori� value as we~. :’~::
~$ the gra~ ~ nutritive value. They a~o show that there were some differences~ner~y ~ca~. the data ~ table 1 show that the acorn compares £avprably

.among the species, though probably not enough to have ha~ noticeable econo~c

~ partig search of the literature has reveged the datain table 2, on preferefic~s
of ~e Cal~o~ia In~a~ as to the various, species, preference, however, w~ not
aeccs~rfiY ~e factor that dictate~ which species was the ~rhcip~ staple h a
~vea area. Often the question of ab~md~ce was more c~xclaL A preferred spedes
h rate~ 1, ~ con~onlytmed species ~ rate~ 2, and an ~mde~irable species is r~te~ 3.

of the valleyoak were a ~eat s~ple but were usuully not ~zefe~red,
becau~ they were diffic~t to h~d~ (B~rrett and Gi~ord, 1933, p. 142).. Other
speci~ were prefe~d in some areas. For e~mple, the blue o~k was pre~e~ed in
the No~e~ Sacramen~ Va~ey, and the black ouk ~ the Sie~ £oothills. These.
preferences may relate to relative ab~danc~ o£ the trees, or perhaps simply to
c~tom ~thout r~tlona! basis. Oregon oak acorns are i~ the ~me cla~ as those o£
the valley oak--they were a great staple but we~ alwa~ thought to be le~ desir-
able thau the aco~ms of the tau 6ak, with which the Orego~ oak is alw~.ys a~oclatc~
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~o1~ (1945, p. 51), ~Sth less info~anation, thinl~ that the tan oak w~l~
about_as well as the black oak, or over 200 poan~ in ~ good year. I am
to accept ~rolf’s figure because of his greater ~owledg~ of other

~ and their crops. The size of the crop varies, but there ~ said to be at
crop every year.                                                 ¯ :~ .~~.

Iobata (valley oak). The valley oak i~ mainly confined to ~e Cen~ ’~

of California, although it ~ occasionallyfound as far nortlt as the Tr~ty,
~d ~ far sonth as the San Fernando Valley. The floor of the Cen~
formerly had ~’eat n~be~ of these trees along stream co~es and

places. It is a~o feared ~ the foothfi~ of the Sierra up to devatio~ ¯
1,500 feet, and thronghout ~heCo~ Rang~ ~ hot, we~-watere~ ~e~.:

= fl=e vagey oak does.n0t g~’ow ~ de~ stan~, it is less ab~dant than s~m6 ~.~
" =i Became of its large s~ and aS~daat crops, however, i~ t0t~/~::"":.~::"(:
~ ~ probably aslarge ~ that of any ~a~ in 1943; wdf (1945~ ~
500 ponds from beneath a single tree and felt that t~ was le= tha::~?~.~~=:.::.::.~

of some of the other trees ~ ~e ~Sc~ity. Smlth;S (1929) ~ta
;~e same sp~ies ~gges~ that ~ average crop ~ about 175 p0un~= ~ ~e~.

~doubted accuracy of ~olf’s ~fo~a~on it~ l~ely that Smith’s ~op
fi~res sho~d be doubled here (andin other. ~stanees ~sp). Accord~g to
t there is a g~d crop one year out o£ t~ee, ~th partial crops in the

..8} ~. ga~’gana (Oregon oak). According to Jepso~ (1910, p. 210), the Oregon-
"~ abundant and the most common oak on the highest slopes and ridg~ of
Noah Coast Ranges at a d~t~ce of twenty t0 forty ~es from ~e ocean in a

.... ~side the redwood.bdt ~o~ as the ’Bald Hi~’ of ~Iendoe~o and H~-
Counties.’; The species is therefore of fair ab~mdance where there are

~ Smith’s data suggest that the crop of ~he Oregon oak varies between 100
~d ~0 po~ per tree. It probably averages 200 9o~ or more. In acorn ~Seld,
~ it ~ l~e the ~n oak except that it frequently fa~hav~g a good crop 0nly.
~ ~ three or four years..

4) O. douglas.f~ (blue oak). The blue oak is common on ~, roek~ hiHsides in
¯ ~ Sierra foothills between 500 and:2,000 feet elevation. It is £o~d throughout
¯ e south Coast Ranges, and ~ the inne~ ranges of the north Coast Range ~ far
~t as Round Valley. Ther~ are probably mow ~vidu~ of this species th~

~af any other oak in California. Some nea~qy pm’e stan~ are found in the Siena
f~lls and ~ the south Coast Ranges as well, ~pecially in ~Ionterey Cowry.
T~es of the blue oak are not so large as some other species, and the crops are
~r~on~ngly smaller. ~An average tree With a rather hea~ cro~ produced 160
~ds in 19~ (Wolf, 1945, p. 23). ~Ioreover it appea~ that ~is species fa~
m~er freqnently~thore are no concrete data on this question, b~lt it appe~ ~at
a g~d crop is produced no oftener than one year ~ three.

5) O. dumosa (scrub oak). Scrub oak for~ a part of the clmparral inthe Coast
Ranges, especially south of San Francisco Bay. The acorns of thescrub o~ are
~d to have been ~ed by the Whm (Du Be!s, 1~5, p. 19), but one can scarcely..
~mlieve that they were plentiful enough to have been important, hlany of the
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Califm~ia, for it ~ undoubtedly thmman~ of yearn old, as indicated by arehae~
logical evidence from Nevada eaves.

Storage of aeor~m presents few tee~ical diffic~dties. All that ~ needed ~ pr~
teetion from rodents (B~e~u’iam, 1918). Storage by the Indians was either in ~ge
baskets kept i~ide the dwel~g or in large ~yattle granaries on platfoi~s Several’
feet above the ground.                                              .-

The crucial teel~eal proce~ in the acorn ind~t~ is ~reparatioa of the nut
for food. The bitter t~c acid ~ aft acom~ ~bs~anti~ quantities ~ som~:~,~
must be removed ~fore the nut ~ p~atable. It c~ be removed without gr~g
the nut, but the proee~ ~ so slow and ~e~t as to be ~economic in support~
a large~op~ation. Suitable ~ng metIio~ ha~e alwa~ be~n ava~Iabl¢.to

~a~: the mm,o and w~ta~e; ~d.perhaps.th~ mo~ar.~d, p~tle, ~e fo~d
conte~ m~y thorn,.of yearn old ~C~o~a and adSo~ng arch(the

.Co  t,
.The ~onant ~chnic~ ~ven~on,: ~en:~a~ ~e ~oc~: for ~mo~g

ae~d from t~ aco~ me~. E~ae~o~ a leac~ng p~oc~.w~ accom~l~hed
plac~g themeal in a basket or,..mo~ o~n, ~.:a ~d-~ depre~ion
~ound ~d po~g hot water over the me~ ~tfi it ~vas~ (G~Srd, 1936).::~[~-~
T~ w~ the prc~ that had to be developed before the a~m co~ ass~
eeono~e ~po~ance it ~ ~o~ to have ~& How long it h~ been ~o~
do not ~ow. It m~t have been in ~e ~ Cen~ Cal~o~i~ by Midge Hor~on
timhs (i.e.~ before Chr~t) ~ le~t. The quan~ty of mort~ ~dgesfles fo~d
’ 3Iiddle Hor~on archaeolo~c~ sites ~dicates a hea~ reH~ce on veget~ foo~
~d no pl~t. food other th~ the aco~ w~ present ~ the Cen~al.YaHey ~
s~cient quantity to me~t ~ch relian~. Si~la~y, the qu~t~ of m~a~es and
manos fo~d ~ "Oak Grove" sites of coastal S~ta Barbara ~cates that thee
people, too, we~ eat~g !~ely 0f the aco~ The ~ of ~e."O~ Grove" c~t~e
~ not de~ly ~o~, but one may ~ co,dent t~t i~ dates from at Ieast fo~
to five tho~and yearn ago. Pr~ably, then: the leac~ng pr~e~, has a
ably ~tiq~~ California                             .~      . ....~-...,::~

~d ~mma~eer, elk, and ~telop~comp~d a ~con~ maSor~ source of
~bs~tence to abor~g~al Cafifo~ia~. They were eve~vhere of le~r ~portance ¯
than acorn, but zanked ~gher than ~h in ~ ~thout good s~on st~a~.
Among the W~, for,example, With adequate ~h reso~ces at ~d, the ~.-source of flesh food was sa~on, stedhead, and ~cke~ (Du Bois, 1935,- p.

~ong the Wappo,~ c0ntr~t, "Fish were re~larly caught, but were ~pp~en~y
~ le~ ~portant food than land ma~a~..." (Driver, 1936, ~. 184).

The Cali£o~ia natives seem to have been.on a par regaling h~ting t~c~qu~
~d devices (Driver and ~Ia~ey, 195Z pp. 18~201). The bow and arrmv were
ubiquito~, and so was some methbd of snaggy.& s~ro~d te~que w~ used
~rough most of the Central Va~ey, the oMy area ~ which it could be eeo~mir
tally employed, and other kin~ of co~unal ~ive were k~o~ eIsewhere. Pit-
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galley, from Rcdding to Bakersfield. Grlm~ell (1953, p. 206) had record o£ them
only as ~ar north as Butte Creek, but ia 1832 John ~ork’s party (~aloaey,
p. 18) began to Idll elk h~ great ~mmbe~’ as soon as they entered ~ vall~5 at
~ow Creek. T~m nsual range o£ the tule elk is below 2,500 feet, and their"metrop-
o~ was below 500 fee~ and within the L6wer Sonoraa l~e-zoao, fromw~ch more
or le~ seasonal wandcrin~ carried herds up into hill eount~, .~pecially
west of Tularo and Buena g~ta Lake re~o~. I~flmbited mostly marsh~ ~d
pla~s of va~ey floo~" (Gr~nell, 1933, p. 206).                   " " "

The rule e~ is somet~es ~o~ as the dwarf eI~ It is a s~Iler a~ ~:
~e Roosevelt elk but much larger ~han deer or’~telope. ~corded weights 0f
~m~ o~ these animus are: four young ad~t male~28, 383.5, 434,. an~
pmmds; two old ad~t mat~9~.and 522.5 po~ (~Im’i% 1951, p. ~2).~ ~"~

Anh~ocapra am~cana (prong-ho~ antelope).~The prong-horn ant~Iope t0~y
~ found tufty ~ the:dese~ regions of no~heaste~n Cal~o~, bu~.
times the gr~atestnumbe~ were fo~d ~ the Centr~ Ya~ey. (~Ic~ean, 19~)
The or]gh~ habitat 0f ~e ~tdope ~ the Centr~ Ya~ey appeam t5 have:~ee~
about the same as that o£ the ~e e~ except that the~ ~telo~e, a sm~er
did not penetrate the ~le. ~hes a~ deeply ~r ~ often. ~ ~ c~e
accounts always speal~ .of .e~ and antelope together.-Th~ ~y (1929, p. 802)
~ote of the S~ Joaq~ River in 1850: "On our ~ay droves of antelop~
be se~ frolicldng over the bread plai~, while ~ the ~tance were her& of
w~g their way from the mountain, towar~ the river for water."

The prong-horn antelope ~ ranch ~a~er th~ elk or eve~ deer. Reported aver-
age ~,elght ~ an Oregon herd was 114 ~o~ for bucl~ and 92 po~ for does
(E~namen, 1948, p. 41). Herds of antelope wo~d ha~e to be ve~T l~ge to
pare favorably with even a moderate elk he~d, but ~ off~t~g fact is that ante-
lope are ve~T.curio~ .annals, ~d co~espond~gly e~y~o ~rro~d or other~
w~e trap.                       F~      "~

F~h ~doubtedly constituted a ve~ fmpo~ant ~a~ ~f ~e ~et of abori~:
C~fornla~. In Northwestc~ CaIifo~ia ~t equ~ed or surp~sed the aco~
importance; in the r~s~ of the state, its s~ific~ce va~e~he~ w~ o~ ~eat
importance on streams ~th a substanti~ ~h population, especi~y the Sacra-
mcnto, the San Jo~quin, and their ~po~ant tributaries. Ros~d (1952), who
has gone ~to the question ~’e~ thoroug~y, accor~ five ~a~ to the several ~bes
on the follow~g plan:

1) T~bes for which ~h was the most ~po~ant s~a~Ie ~ the a~u~ food
~0~O~’.

2) Tribes having fish as a staple but no more ~portant than game or pIants. "
3) Tribes ~or which ~h was a common, but o~y supplementary, part of

diet, not a staple ~ood of gr~at importance..
4) Tribes with very little ~h in the yearly diet, either from scarcity5 as ~

arid basi~ of the high mounta~s, orbeeause ~sh, thougk present, were sought:.
,~nly as aa emergency ~ood ~-hen other ~ppplies failed, "

5) Tribes reported as never using fish. ~ "
According to these criteria a rating of 1 ~ assigned to the entire Lower Klamath
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~h poison, and fish clubs. Among these devices, probably only ~h ~eam were
o~ economle importance. Spears probably increased ~dds in the anadromo~
f~hery on rapids where weim could, not be b~t. Rosflund (1952, ~[ap 35)
showed that spears were Used by a~ tribes on sa~on strea~.      ~    ’

Large catches would have had o~y. ephemeral effect and little economic
~rtance without proper prese~ation. The California Indians prese~e~
by d~’hg or smoldng them, or both. Dried ~ were sp~t and exposed to
for four orfive days; smoked fish were dried in a rack over a ~e (see, for ex-
~ple, Barrett and G~ord, 1933, p. 140). .. " --

Evaluation of resources.has tu~ed.0ut to be son~ewhat arbitra~T.~a~
to ~ou5 ob~ougy, js the tot~ hm~,e~able ~dd 0f aco~, game, ~d
~b~" te~tory. We want t~ lmow average production :and how v~iabl~ it. ~ght.::
~. 0~ ~foz~at~on is most precise .for ~h resources. Rosfl~md. c~c~ted
Se ~ abo~g~d ~h pr~uction ~ the re,on of Pae~e ana~omo~
averaged about 800ponds per square ~e of tEbd ~o~.
tory m~t have b~n somewhat above av;rage; we may a~e that ~ey
about 1,000 poun~ per square ~e of te~ito~.Sfnce they held about
~es of ~rrit0~, ~e~ ~roducti0n w0~d have been about 740,000 ~o~m~ or
740,000,000 eulogies (sa~on ~n about 1,000 c~o~es ~o the pound). If we
an average, daily ~take of.2,500 e~ories per pe~on, or 912,550 calories ~er.~er-
son per year, ~sh pro~uetion in the Yurok terr~t~T wo~d ~ppoz~.about 8i0
people ~ ~ey a~e no~hing but ~h, 1,620 if 50 per cent of their die~ w~
3,240 people if 25 per cent of their diet was ~h. The ae~ pop~ation of the
Ym’ok ~ ~t~ated at 3,100 (see p. 180). Thus, ~ our ~tio~ are Co~ect,
~ m~t have made up about a qua~er of their diet.

But Rostlund’s fi~es, are too c~de for our~e: they do not d~eren~ate
be~veen the sma~ areas under present conside~ti~n. In addition to Rostlund’s
ealc~flations we have some fi~es on the co~ereial catch qn the Saerament~
San Joaq~n and ~so on the ~amath (tables 3 and 4). Those fi~r~, however,
cabot be compared ~th the s~e of the abo~g~al eatc~ We do not ~o~v the
efficiency of aborig~al fishe~ as eomp~ed ~th mode~ ~h~, ~d a~o we
do not kmow how much the mode~ ~h reso~ce has been reduced by the dam-
~ng of streams. Thus, for the most part we are ~able to cale~ate, the c~o~c
value of the annual product of fish, and we have even le~ certainty about game
~d acorn. 0t~er mea~ of evaluat~on~ aret~erefore employed...

~or fi~e~ the prima~ dat~ ~ the l~t of ana~’omo~ ~h ~a~ 0f C~i:
fo~ia isled by the Department of Fish and Game and reproduced here aS ":
table 5. The.rlvem on the list ar~ ranked asfo~o~s:

Pr~mar~ salmon streams.~These ar~ .~e lower c0~ses of large ~ve~ hav~g
either, one or both of the following.. (a) spa~ing r~s of a~ three ~ecies. (k~ng
~lmon, silver sa~on, and steelhea~ trout) or (b) both a ~ng and fall spa~,~-.
mg run of the ~ng salmon.                                                "

Seconda~j salmon streams~These are the higher coumcs of the prima~T
streams and the entire courses of lc~ser streams, except the vexT sm~lest.
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Tertiary salmon sfr~These are the very smallest streams, draining Iess
than 100 square miI~                                                  ¯ ’

For otu" purposes ~ ~t of productivity on such strea~ is the fish-m~e,
dc~ ~ be a line~ ~ ~ the course of a salmon S~re~. The total fish-miles
We been found f~ ~ ~e by totaling’~he miles of ~lmon stream in their
te~torics (with the ~U.S. Geological Survey maps). To calculate ~he total
p~ueti~ty of a ~ ~to~T, fish-miles on ~ma~ salmon strca~
d~l~, ~h-mfles ~ ~~. streams a~ retained ~ they are, and ~h-~es
on te~iaD" strea~ a~ ~ It is raflmr d~cult= to ~s~ the producti~W of
~e h terns ~~ to tim pz~ducti~ty of salmon streams. It:~ see~
~ain ~at coastline ~ ~ valuable than the best salmon streams,:but.con-
d~ons beyond. ~: th~ m~ l~ ......... de~ite. I tentatively accord, eo~fliue ~h~~ame.
~ue as tert~a T ~al~ ~, but some of it~n ba~ and !agoon~; for
mple, where shell~ ~ ~eeted in ah~mdance and the~’e was no
d~water gear~ ~e had mor~ nearly the vaIue of s~condaxT
~ma~ ~ ~dex ~ ~ ~1 ~ resource:then, ~ given by t~ce ~4~r":.
d pr~ ~h-mil~ p~ ~e number of seeondaiT ~h-miles ph~ half.~ho’:
~r of te~ £~h-m~ ~ co~fl~e. The ~h resou~-ce ~dex ~ ten ti~S ~his-~:
~I~ ~ of tim ~ ~er o~ ma~itude as the acorn and game in~xes.

A~e~y the meth~ ~ ~leulation here is more arbitra~ than ~ de~h’abl~.
we do not ~ow that p~ ~reams have twice the productivity of the secondary.~.
s~. The ranking ~ ~ ~reams ~s pre~mably co~’ect, but the actualweight
a~gned ~ ~bject ~ r¢~m ~’hen further data are available.

~e b~ic data~ u~d t~ ~mpute acorn and game resources are derived
the map of vegetat~n t~ of California (~ieslander and Jonson, 1945)~ Th~
lace-scale map (1:1,~[/~) shows in detail the occum’ence of some 22 vegeta-
tion ~es (for example p~e forest, grasdand, juniper woodland, etc.).

before the fan,cape w~ ~ed by modern American ci~lization, was detern~ned
by field storeys, nepal PDZ~aphy, and detailed ~il maps. No attempt was made.
to detem~e the orig~l v~e~ation 0f areas now devoted to agricultm’e or urban
development; such are~ a~ mapped s~ply as                                                                                      "culti~’ated, urban, or ind~h~aI.~’
In debug ~th such ar~, ~nclud~g nearly the whole o£ tlm Central ~a~ey,
I have had to fal! ~ack oa ~her sources to classify vegetation t~es. The so,cos
used ~elude historical a~mats in which the authors note local vegetation, the
California soft surveys (t~ autho~ of those pubHcago~ often attemp~ some
reco~t~ct~on of original vegetation), and particularly ~ef~fl, Burcham’s
fo~ia Rang~ £and (1957), which ~dudes a state-wide rcconst~ction of vcge
tat~on th~es at the opea~g of the.histo~c period. By such me~s an adequa~
picture of abor~g~al vegetation has been developed

The ~’egetation t~cs of interest her~ are redwood forest, ~ine-fir forest,
woo~and (including both the woodland and woodland-grass categories of Wies-
lander and Jonson), chaparral, and grassland. These types are rated for aco~
and g~e production on the following scales:                           .
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~ultm’e of tim Lower I~amath province shows clear-cut, affiliatio~ ~th ~4der
Coast culture, but there are important differences between, say, the

~d tim I£wakiutl. The participationof. ~ower ~amath tribes ~ No~-
’C~t cultm’e, as well as their va~ation from it, is i~trated ~ ~o im-

~pec~ of the people’s ~ve~an emphasis on wealth pe~a~ng. ~ny
~ acti~ties and an economic and general outlook foe~h~g on water ~

~d produce,                           ¯ ’
~ ~ No~hwest Co~t people those of the ~wer ~ath pro~ce ha~
a pgmary concern the heighten~g of prest~e ~rough ~he "acqu~tion of

They ~er~ from ~e more no,hotly ~Oups, however, ~.m~g:
a purely ~duat ~d pe~ond matter rather ~ a concern of large

-~mte k~ ~’ou~s. The. d~emnce ~import~t because it res~ted
~ ~ong the. ~ower. ~ath.~eoplqs,. whose basic~ ~. were.:

rather, th~ larger kin ~ups. Therefore, soci~ relatio~ eo~d
.~e and for~e as between dan ~d= el~ or mpie~ and moi~ bu~
~ ~wa~ ~a state of fl~, with sma~, ~pre~table Soci~ movem~ ~c~-
~g morn or le~ co~t~fly. T~s soci~ org~izati0n, ~th main emph~is on
~ ~u~ f~ily, w~ ~ many wa~ s~ar to t~t of mode~ ~erica
~~dt, 1951).
;. ~e outlook of the people of thd Lower ~amath prithee was c~tered on
~~ey ~ved and t~veled on ri~e~, got the~ ]ive~ood ~om ~ve~, and
:~ ~nceived flmir co~ography ~ te~ of rivers..In th~ ~ey ~ered from

no~he~=congeners; whose lives were adapted tothe ocean as=w~ ~ to
~v~. ~oeber eofi~idcred that the ~ower ~amath culture~ represents an

stage in the evolution of the Northwest Coa~ maritime adaptation, but
..~ w~ de~cd by others, especi~y D~cker, who concluded that the no~her~

No~we~ Coast p~oples have been maritime since .they ~ e~e to thei~home
~ffie~ of the ~storic~ bas~ of the ~erence, ~e foc~ on rivers ~d
~a~ co~t~ wat~ was so economically restrictive t~t the size of ~bwer
~ath popzdations must have been l~ted thereby.

The di~ions o£ the Lowcy ~amath pro~nce, here desi~ated tribes, ~e
~y l~tic ~its but also have poHtica[ co~otatio~. Aft members
a ~ibe had free access witch tribal territo~ to re~urces not privately
~d f~rei~ers co~d be denied ~ch acce~, ~speci~y ~ d~c~t times. There
~ ~venteen such tribes ~ Lower ~ath pro~ce. 0£ these, only eight
We adequate popzflation data~erived from detailed v~lage lists or reliable
~o~c accosts.                                                      "

~b~ of the ~0wer ~amath province a~e l~ted below.

Po~tion Known Popu[affo~ UnknOw~
Tolowa Hupa Shasta Bear River~ .
Yurok ~fi~t ." Konomihu Nongat[
Karok Lol~gkok Sinl~one Upper Salmon Shelter Cove S~I~-one
Wiyot Mattole Tiahomtahol Lassik

.~ Chimariko
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182      U~’s~ Of ~8~[o~

and therefore poor in oa~--~ou~ (1918, p. 232) ~ not even ~clu~e ~o~ on the
list o~ ~iyot trees, a ~ry ~ o~tance for C~ornia. Onthe ot~er han~
there seems to ~have been an ab~dan~
being the m~t common of the mammal bonesrecove~d
gatio~ there (~oud, 1918,
for aeom~,~but for game ~ rat~

R~ve~ (sO~ondary) 39

~egetatlo~ (sq. ml.)
Pine-fir £ozes~ .... 3~.4 ....
Oak Woo~d .... ~.0 .... ~ .. ~2 ..... 136.0 ~136.0 .

Tot~ resource index ..... ,.. . ’ ~’ " 3~ 4~.4 495.4 ~

/~

The ~t hdd 55 mfl~
The~ are both mid~g ~reams
6 ~es on North Fork ~Iad River, so ~all that it m~ be clawed ~ tertian. The
redwood forest ~ ~i~ut te~wito~T ~ mostly on the ~d side of the redwood

The sa~on stream o~ the Mattole
It ~ clawed as seconda~. The ~attole obta~ed
~es of ocean .front. The t~ oak .~. s~id to have been fa~ly abundant in ~e
Dougl~ fir forest there (Jepson, 1911), w~ch therefore is all elated ~ secondary
~or acorn production. Presence~ of the tan oak ~dieat~ a rather o~en t~e of
forest, goo~ for deer and elk, hence rit iS clued as secondary ~’game production
also.
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¯ ~ " "Inspeetion of dm data, however, does reveal that though population seems to

~ ":have almost a random scatter when plotted against acorn or game resorters, it ~ "
, & remarkably stable reflection of ~h resources. If we look at tim standard de~a-" ....

~have~ *~ ,. tions of population densities relativ~ to each resource (table 7), we see only a :,_ .
r~ ~ small variab~ty in density relative to ~h resources ~nd l~’ger variability ~ " "

~:~
~ densities relgtive to tim other resources. . --/

; , ¯ The den~ here ~e ~h~ from ~e quan~ti~ shown ~ ~ble ~.

~ " The same fact is demonstrated even more eo~p~cuousIy.by Scatter dia~a~
i ." o~ population plotted ~gai~t each resource (fig. 1)..The points appear to be -.-

The. .. t~o~ a~o~ broadest on ~e acorn and game resource ~a~ams but on ~he’ ...... "
of ¯ ~h resole dia~am describe a neat cu~e. There is no need of ~her ~a~tlc~~ ~.:, "

~ " analysis, I. ~ to show that the llmit~g factor on pop~ation ~ the Zower "
~amath ~re prorate is the ~h resource.             " ..... "

~though the aco~ and game r~o~wces show Httle or no gener~ effect on popu: " "
lation,.we-might ask whether they have some mar~ effect at least. Among ....

~. tribes ~th ve~ small fish resources, w~l those with greater acorn resources have                       "
la~on, ~. ~ ._. ~eater pop~atio~? The s~mple of ~ower ~ath tribes ~ too small to an~’er
~bes ~ t~ question conclusively, but an ~swer ~ at. least suggested. The best re~ts ..

~ a~ obtahed by di~ding the eight t~bes of ourSample hto four ~.oups:
t~ ~ ~ "     ’ ...

{ 1) Tribes lo~ ~ acorn resources ~d.low ~ ~h re~urc~ " ’ - .~
’ .?.~:~. " 2) T~bcs low ~ aco~ r~ourees but ~gh ~ fish resou~c~ .

. ::,~ ~ 3) Tribes ~gh in acorn resources but low ~ ~h resources
~. 4) Trib~ high ~ aco~ r~o~ and high ~ ~h reso~ces ¯ .’ " ~.. :. - . ,.

~ ~.. ~ The scatter dia~a~ (fig. 1) show that there are na~al. d~ter~gs of the
tri~s ~th respect to both these ~sour~es so that we may de~e"Iow" ~d ",~gh"
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............... High aeom reso~ces: index more than

. Low ~ resources: index le~ tlmn 700
" High.~ ~m’ees: ~dex more than 700

If we then Not t~ese ~ a 2-by-2 table we obta~:

. po~atio~ m each o~ No fo~-~N we obta~:

..... v a aa~ ~ anymmg, a aepress~ effect ( doubt th t

.r~po~es are ~ble). ~ ~y ~e, the datam~e~te ~at.~e,~ m~t ha~ bee~ O~ co’actable ~ o~¢e t "

It N e~ to ~o~ that the ~me faeN-are al~o g~e for the ~ame ~eso~ce. In the
~wer ~ath e~m~ pro~ee, though, t~ fact probably h~ no sign~ee;
~e ma~mdeof the g~e ~pply ~ ~e~ieably co~o~ded

wi~k the ma~itudeof .the aeo~ reso~ce became the o~ and the game. t~ ~ pret~ much the
~me count.. ~ other wo~ a tribe ~ have a large acorn reso~ce ~, and

o~y i~, it h~ a large g~e:~so~, so we c~ot teR wMch ~ ~e eon~ll~g.

We ~ ~e~ t~t the sig~e~t aete~aat o£ pop~ation ~ th; Zower~amat~
pro~ee N.~ r~urces. That t~ N true N not s~rNing~fish were ~o~ to
~ve b~n:~po~ant the~th0~gh the extent 0f dependence ce~a~y see~
~eater ~ e~ected. The scatter diagram’of population plotted ag~ ~h ..
~so~es (fig. 1) describes a e~e t~t ~ very close to logarit~ic. TMs ~ velT
convenient for tra~form~ the data to l~ear form but poses the proble~ of
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why ~he da~a take ~ha~ eun’e. Wha~ happens h tha~ an added ineremen~ of
~h reso~ee fail~ ~ make as much impression a~ ~he ~pper leveh as i~ flo~ ~ ~h~
lower levels.

At~ least two po~ible explanations ~gest the~elves. The firs~ that
tlon among t~bes with high fish resom’ces was beh~g held do~ in spite of
exce~of food, perhaps because of health ~aetors or soelal org~atio~ The,
~creased populatlo~ de~ity among these tribes may have ~creased triton
of some contagions ~ea~ to the extent that pop~atio~ Would aga~ be reduce&
It see~ more l~ely, however, that the st~cmre of the~ocie~y itself ~ght ~ve
res~a~ed pop~afion ~ter it reacheda ee~a~ density. One t~, for e~ple~
of ~e effe~. ~at slavezT might ha~:e had. ~’oeber (1925, p. 32).reported t~t
o~y about a ~en~eth of the Y~ok ~vere~.s~ves a~ .t~t:peop[e
through de~ a~ing ~fro~ leg~ rat~r t~n. eco~b~c ~e~itud~s." It ~e~
en~ly po~ible that ~ ~erease ~. p0p~tion deity ~might h~ve led to
~c~e ~ the p~portion of slave~crea~d pop~ation wo~d b~g
eompetiti~ for ~e ~t~ wealth, ~ ~e fo~ of we~ objec~ ~ch. ~ w~te
deer s~ w~ch ~ ~ wo~d lead to ~ ~c~e ~ ~e emotion~ outbre~
ph~ie~ ~olenee t~t got people ~to ~ouble. ~ ~cre~e ~ slave~ ~
wo~ ve~ ~ely lead to a ~ec~ase in b~ate s~ce a slave could ma~ o~y
~ h~ m~ w~ w~ling to buy a ~e for ~ T~ a~ect of the social st~c~
could ha~ produced a d~m~c equilibri~ ~ pop~ation s~e.

The s~ond possible ex~l~htion for the. logan,s: fo~ of the data ~y

~ on pr~ salmon strea~ were ~i~ed double weight ~ the computa-
tion. If the pr~a~ sa~on steams are ~duced ~ o~ e~c~ation to seeond~
strew, ~e ~h resources o~ the Y~o~ K~o~ Wiyot, and ~olangkok S~one
~e reduced ~d the data a~me approx~ately ~ear fo~ To caleuIate the ~h
¯ eso~ce on~ch a b~is, however, wo~d be equiv~en~ to sang ~a~ the
River ~he~ ~ no better than the MattoIe River ~he~. At le~ One bi~
dance ~g~ ~at thh might ~deed be tree despite i~ apparent ridic~o~ess.
~ d~rib~g ~h tec~olo~ above (p. 172) I cit~ a p~age by ~aterman and
~oeber (1938) indica~ tha~ the ~amath River Y~ok let the KepeI ~h weir
rema~ ~ ope~tion for o~y ten da~ of a possible two months. ~ other wor&,
they e~loited o~y a mode~ ~action of the potential ~h reso~ce 0~ the ~at~ ’

~ted use made it in e~ect no better than a smaller river. If the ~e was Hmite~
by ~e t~eat of ~te~’ention by upstream tribes, as Waterman suggested,
~ch ~eats ~ere ~ive~al, a ~rt of ~te~bal balance of power kep~ pr~ary
salmon stre~ ~rom atta~g ~ater ~portance th~ seconda~ strea~.

It ~ not now po~ible to say w~ch. of the~ or other facto~ ca~ed pop~ation
to level off when the fish resource ~cre~ed beyond a ce~a~ po~t, but ~at
~henomenon mai~y respo~ible for gi~g the data ~e fo~ o~ a logarit~ic
~e. Fu~her co~ideration, .however, ~c~[es that a logarit~c f~ction
cabot dew,be the be~vlor of data Such as these when ~e ~h resource ~ at a
low level. ~e may show th~ by me~ of ~ example. If the data were actually
described by a logarithmic function, We co~d tr~for~ the~ on a iogarit~ic
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The populati0a figures for the E~tem Pomo are taken from Cook (1956, p.
112). The .groups designated Cle~ Lake Pomo by Cook ~clude some Nortlmra
Pomo, the Eastern Pomo, and the 8outhe~tern Pomo. The E~te~ Pomo ~
he~:ein defined include C~k’s areas 3, 4, 5, 6, and 7.

c~a.~ ro~zo
Twenty square ~les of Central Pomo count~ around Hopland ~e.d~s~e~ ~
urban or agric~turat by Wieslander and Je~cm I include tI~ area ~ oak wood-
land because it ~ .completely surrmmded by woo~d and beca~ B~ch~
also ~eludes ~t as wo~la~d. Three: fou~ of Cent~ Pomo redwood forest has
been co,tea ~ S~ond~ and 0hO fourth ~t~i~iT £~r ~[h aco~ ~dgam~
t~ard the:southern end of the redw~d belt ~the .~ore~ ~comeg Ie~ de.e, and

re suRed t0 ga~~ and. oa~. The.,~a~l                   ~ ~o

Besidesthe~ 42 miles ~ co~ ~e the Central Pom0held ~ghts ~o 59 ~esof
te~ia~ ~g sh.eam~n the R~i~’Ri~er.(12 ~es), ~d Navarr0.River (!9
miles), Greenwood Creek (6 miles), E~ Creek (3 ~es), ~der Gree~ (4 ~es), ¯

beeau~ ~erent bo~dafi~s were ~    "                           -

Ex~nt
Atom .....    ~e " Pmh       Amrn      Gme

.
re.ration      + (sq~ ~.)’                             ¯

Chaparr~ ........ ~.2 .... ’    ~ 2 ~.i    176.4

Total reso~ce index .......... ~ .................. ~ ......... ~5    762.0    913.2

usu~, with the p~e-fir forest Wen a coefficient of I became it was at low eleva-
~o~ ~nd hence was~not barrenof either game or oak. The l~e shore there, on
Clear L~e, ~ closed as seconda~ fishe~, ~e that of th~ Northern ~d Ea~e~
Pomo (see ~c~sion under Northe~ Pom~ above). The pop~ation figures are
~om Cook (1956, p. 112)~ ~ho ~ves pop~ations of 500, 230, ~d 3~0 for the
t~ee groups of ~he Southea~e~ Pomo.

.
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wei~ .~’.~:- the redwo~ belt and N therefore open rather than ae~ forest, henceit. ~ .
Sou~ .~ ~weighted ~ seconda~ game ~d acorn land. In ad~tion to their coastHne .the . ,..~-
R̄~ .~ Southwe~e~ Pomo held ~g.’ ~ghts to 8 ~.o~. secondaw stre~ on the,:~ ~ ~:~::

.’~ _ .~ .~’.

~ (Area: ~4.6 square ~les. Pop~a~on: 1,~+ Cook log0, p. 117)

Fishei
F~h . A~ G~ ~mh A~ Game

" . Oce~ Fghe~ (fish-~l~] -: ......

RI~ ~ver (~cou~) 8 1 X I0 .... ~ ....

Oak ~ Pin~ forest .... 30.2 .... 1 ~ 1 .... 30.2 80~2
Oak w~aud..... 52.9 .... . . 2 2 .... 105.8 105.8

- ~ Chaparr~ ........ I0.1 .... ~ 2 .... 5.1 ~.2 " "
Gr~sl~d.    ’ 25.2 .... ~ I .... I2.6 25.2

There i
~ .the on ~ There are 68 squ~ ~es of Wappo territow, partly in Napa Valley and pa~ly ....,.:, --
~d Je~ ~ ~ the Rupiah River Ya~ey, cl~ified ~ urban or agricul~al by ~ieslander’ "
and I ~ and Jensen. Burcham indicated that the~ areas we~ ~o~erly in o~ woo~d, ...... -

. and I have followed ~ ~ tNs. Wappo secondaw fishery was on the R~i~Ri~r/~ i River, and its tertiary ~ew on the Napa River. "
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as scatter diagra~ of populatio~ plotted agai~t resourc~ indexes. Tlm most
notable feature of these compilations is that they reflect-a situa~on opposito from
that encom~tered for the Lower Klamafl~~ culture pro~ace. It is ~xoted above that
sizo of population on the ~amafl~ River and in adjoining regions bore litfl~
relation to the acorn or game ~esource but was closely relate~
f~h resource. In tim north Coast Range of ~e California pro~ce, in eon~
poptflation size bears little or no relationship t0 the ~h res0~u’ee bnt, when pI0tt~

..... . ., .     : ~

Wappo ...... "     " ,,,,~ 4~ ~19,2 " ?~.~ -- ~ 9~,I
~ak~ ~I:~k.. ....... ~ ~.~ I~9.~ ,,. " ISI,4

A~m r~r~s~quaro m:l~ of t~to~ ad]ust~ a~ord~ to ~el~.              .      . .
¯ ~hr~u~tens of ~n~ m~]~ along ~shin~ st~ ~nd ~t~ne sd~ ~dmg

- : .... T~LE9 .’: "

~1~ ................................. 6.~ " ~.~
Co~s~ Yu~ .............................~.19 6.16

Eastern Pomo ................) ......... 4.95 " 4.72 5.22 2.74
~a~rM Pomo ..............’ .............
Sou~he~temPomo .....................

4.96        4.~1         6.8!        ~.~
~.18 ~.25 ~.95 2.62 ’

South~s~em ~omo .....~ ............. ’:. 6.39 4.78 5.38 4.~9 ’ :
Wappo ..................... 8.86 6.05 ~ 18.40 4.~ ’~
Lake ~i~ok ............................9.66 8.21"

Average ....’ ....................
~

6.1~ 5.326 9.~2 4. 77
Standard deviation ....................: 1.77 1.33
Graud density ........................6.02 5.21 9.~ 4.18

-’.
Āverag~ shown ~e comput~ from the fi~ure~ in ~ble ~ ....
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aga~ust the acorn Or game ~dex, gives points that very ne~rly describe straight
lines. This L~dicates a hea~ reliance on acorns ~d game, ~d little if any on

- We may therefore expre~ pop~ation ~ ~e~:of a l~e~ comb~a~on of acorn
and game rcso~’ces:                                                         ¯                                         .~ .~           ~

- ’ ~ ~ which G ~z, ~d 5~ are co, rants to be dete~e~ Ro~g o~ the fi~iR
" ’ " ~: table 8 to simplify e0mpu~tion gives ~e~es ~ ~bl~ i0. The le~t-squ~

-. .:.    ’ ~8.1(=) +499.93(5=)+ 619.92(b=) =266.74

"    " 72.4(=) + 619;92(b=) +.77~80(b=) =331.93 ..... " ....

~e re~t~g regresSoR eRuRtioR ~ .... . - :

¯ ~.             or, ff we rem~ to ~e off~ sere,                ’ :                 "

~op~ation = 3 (aco~ resource) + 2 .(~e zeso~ce) ~ 2!0.

~’~~ Waga~..    " 2.8 6.1 6.3... ¯ - ¯

~ ~ E~tem Pomo ~ ................. 1.4 . 3.0 5.1

~ ~ Southwestern Pomo .... ¯ ................. 1.5 - 3.1., 3.4 .... "
.~i Wap~..~;~.. ~ .......... 4.6 ’ 7.6 - 9.6 . : ......
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i ’ J ,,, v ! v I v

¯! -. ~ooo 4000 6000
: .... 3.5(Acorn Index} +~l.~(Gome lndex)-2~O -

~ore re~e meas~ement would certa~y ~roduce a ~erent eq~tio~ S~de,,
~owever, it ~ not now ~o~ible to meagre ~e ~r~uce ~ a mo~ real~tie way..~e

’ . ~uatio~ ~ have to be accepted ~ ~g descriptively good but not ~cept~le
~ to ~her ~rpretation in ter~ of the relative impo~ance of the two 9~ducts. ’

.~. ~ " " . No~ we m~t ~k whether the arguable ~h ~source, even though it has. no.
~ ~~ :

~
~r~a~ effect on population s~e, may have a r~si~ual effect. To test thR question

:.~ . the fi~res ~ table 11 are comp~ed. They show pop~a~ion as predicted (by the
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~ , ( ) the San Joaqu~ ~tuation d~ers f~damenta~

no[[h qo~t R~nge ~d therefore requires dMt~ct t~ m~n~
....... ~- ~au ~vmve ~ri~es h the San Joaquin area ~’e ade-quate. Reso~ce evaluation ~ pre~nted for the Northern YaHey

their pop~tion data are~ nearly adequate. The population ’date"for ~heSan:
-Joaqu~ tribes were more d~e~t to de~ with than thee of the Lo~er

raphy of the San Joaq~ .:          ~bd areas but of physiogmp~e
The Cook fi~es have. be~n:~appb~ion~, ta: ~b~r&

~o~es fo~ows ~e pI~ ~d ~ the pre~o~ Sectlo~:

mento River and 27 ~es d£ ~ S~ Joaqu~River, and seconda~ along 92 miI~
of the sloug~ ~ the Delta ~ffion, ~ ~Ies of ~e ~Iokel~e ~iver,
of the Co~es River. Ev~uafion of the .~oug~ ~ not enti~ly ee~ain. They
were P~ably le~ v~uable..~ the ma~ rivem, but ~dden ~ of
archaeological sites m~es it clear ~t ~y ~h were t~en from them (Cook

The ~h ~ees:~f the Cent~l Miwok are on the StanMa~ (40 runes) - :
Tuol~e (~ ~) ~vers."T~ pine-~ foist there is given a eoe~cient Of
~ea~ one f0~th ~ at low elevationS, ~ed with oak and br~h,
at ~gh elevatio~ and eorrespond~gly less valuable for ~0ras and game.
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"~ ",~ Rz~vac~ l~x ro~
~ ~ (Area: 1,290.2 squ~ro ~les. Popul~tlon: 14,3~} " .

~ ’ishew (fish-miles)

,̄ O~’:
~ Oak woo~and .... ., 151.2

’ : ~£arshland...’ "’ 506.5 .’...

p~ =’~ P~e-fir fores~ ....1,733.6 ....
Oak~ " Oak woo~d .... 728.3 .... 2 " 2 .... 1,4~.6 1,456.6
~ ~hap~l ........ 75.6 ....
Gr~ Grassl~d ......... 95.7 ....

........ + :     ~ . ...........Bar+ Ba~ l~&. ~6.9 ..

xo+m ~o~ce muex..+ ............
"

~ SO~R~ M~OK

One tNr~ o~ the p~e-fir foist
feet elevation, has o~ m~ed Mth p~e and
rest, pure conifero~ forest,
60 ~les of the Merced River.

: ~he ~ The population fi~res f;r t~e Noafie~ Y~ey Yolmts a~ not re~able. O~ the

’ ..25,101 25,100 estimated by C~k (1955a)~ about half (12;000) ~ bgsed, not OR histo~c
. or et~ or ethno~’apMc Sources but on a per~-per-riVer-~e extrapolation from ~o~
" pop~ t    . populatlom on the .~[erc~ ~d Kin~ Hvem. In ad~tion the pop~tion of ~e.

sem[d i ~" sem~dese~ region west of l~e S~ Joaqu~.Rive~,
at aH ~ at a~. The pop~ation fi~s for the Northern Ya~ey Yok~ts ~e therefore not.

"to be "’ } to be ~ed as prima~ .data but may be usef~ as.a checl~.

,

" .....
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The prima~T fish stream of the Northern Va~ey Yokmts was the San J0aquia
River to the mouth of the Tuolumne (36 miles). These~onda~ ~h streams are
~e 8~ Joaq~n River above the Tuolm~e (79 miI~), the slougI~ ~ the Delta
(146 ~s)~ the Calaver~ River (6 ~l~s), the Tuolu~e River (34 ~les), the
Smn~la~ R~ver (39 n~es), the ~e~ed River (40 ~es), ~d the Fresno River
(15 miIes),~.~ ,: ......                                                  ¯ ~ . ,. .... ~        .:

: Ba~ ~..;:..    ~.4     -:- ......... :-.- ......... ;-.

....

~. (~h-~l~} :
~ver ~Hma~)..    36 2 X 10 ..... ’ "    7~ .......
~r (se~o~) ~, ~59 1 X 10 .. " ~ ~ ’ ~ ... .... . ~ .....

Vegetation (sq. ~.) "

P~fir fo~t...: ~ I0.1 : 1 1 lO.l " lO.l
O~k woo~d...: ~.2 .... 2 ’ ¯ 2 .... 1,174~4 1,174.~
Chapa~.~... ~... 1~.5 .... ~ 2 .... ’6I:8 247.0
Gr~sI~d ........ 5,360.0 .... ~ 2 .... 2,~.0 10,720.0
Sageb~h ....;:.. 80.6 .... ~ I .... 40.3 80.6

~ MaiMed. 347.8 .. ~. ~ ~ 2 .... 173,9

Tot~ ~e.~d~..: .................... ;~ ............ 4,~I0 ". 4,140.~ I2,9~.7

:.
.~o~o~B~ (1957),I have sho~~ oak :wo~land borde~g ~e S~
Joaq~ ~ver ~om the edge of ~e foot~ some 30 ~es out ~to the San
Joaq~ Ya~ey, Th~ ~cre~es ~e woo~nd area of ~c No~hc~ .Hi~ Yokuts
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over flint shown by ~Vieslander and Jenscn, and cm~’cspondingly decreases t~eir                     . .
gra~land. The fish resources of the Northern IIill Yolmts are fmmd in .t~e San

(Area: 362.9 square miles. Population: 3,9~)

Fishery (fish-~les) ¯ .’

Bt~ch~ (1957) showed a wide ~atch of oak woo~an~ ex~ehd~g frmu the foo~ +.

h~ls out into the Yalley along and sduth o~ the Kings River. I have fallowed Mm . . ~ -+’~:~
~ t~s, s~o~qng ffor the Kings River Yok~ts a ~lightlylargerarea o£ oak woo~aa~

Rm~ I~x ~OR Kmas Rt~R Yo~s
(Area: 612.3 square miIes. Pop~ation: 4,780) " ..... - .... -

Ext~t

Vegetation (sq. ~.) .............

Oak woodland .... 473.8 ..... 2     ., 2     , ... .947.6 ~7.6
Chaparral ........ 42.8 .. ~. ~ , 2 ¯ .... 21.4 ~.6
Gr~sl~d ........ ¯ ~.6 .... " ~ .     2 r ,~40.3 161.2 ....

In the te~ito~ of the T~e-Kaweah YoIm~ the vegetation t~es of Wiesl~der ’ .                  . :~. "
and Jensen can be accepted, with a slight addition of o~ woodland near the deI~
o~ the Kaweah River.
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TABLE 1~

0~ C~ORb~ PRO~N~ SAN ~OAQ~ A~A :

~be    . ¯ ~pu~tlon~ ~pu~t~a " Difference a~l ~pu~t~n

~ntral bfiwok ........ 8,~7 4,410 . 4,137Southern ~Hwok. ’ 8,~3 . ~,76~ 2,7~ .47

there:-w~ ~ fa~ly strong ~eage org~ation. ~u~h social org~zat~oa
le~ ~ to e~ect, ~ ~g, a greater ~op~tion de~ among tho ~wok: .
tha~ among th~ ~Iono (see ~. 157). In thes~ eircz~stances we m~t.simply con-
elude that th~emdro~en~l~cmogmphy re~tio~ps are l~s sure ~or Siena .

~ that o~ed for ~e Pla~ ~£iwok. In t~ ~be, the re~tive ~sa~’eement ~
o~y about 48 per cent but~ the absolute e~or ~ very large, 9,757. S~ce the.
fore, a, ba~d only on the acorn and g~e ~dexes, ~demst~ates to t~ ~ent
we may ~gg~t~ that the excel Plai~ ~wok pop~a~on was due to the great
q~W of ~ avaflable ~ ~e ~b~ teb~to~. The delta of the Sacrament~
Jo~q~ w~ ~doubte~y one of the 9~e ~h~g ~eas 0£ native ~CaHfornia, ~d.
~ e~Ioitat~n co~d e~fiy accost ~or ~ de~e pop~ation there. But ~ exce~
pop~ation there ~ due ~ ~e ~h re~ce, we m~t conclude that the demo~aphy
of the G~o~a c~tm’e ~m~ce cannot be accounted for ~ ter~ of the aco~
~d g~e facto~ alone, as the north Coast ~nge data suggest.. ~e shaR have to
conclude that the economy was tie, hie ~d capable of eoncen~ation 0n any one

sibl do~    sof seve~ ~os e ant re ources. - .. :
Fo~nately, we may te~ the ques~on to som~ e~ent by referr~g to data on ’

~e No,hem YaHey Yokmts. Pa~ 0f the territo~ o~ t~ t~be w~ s~ar to that
of the Pla~ ~fiwok and ~emfore ~ho~d show a comparably ~gh pop~ation
de~ity ~ its ~h reso~ was utilhed to the s~e e~ent. It ~ be remembered
that ~e No,herR Y~ey Yok~ts ~vere excluded ~om pre~o~ conside~tion.be.
~e of l~v-~ade, pop~ation da~a. Cook (1955a) conclud~ that the aboriginal.
~op~ation 0~ th~ ~oUp w~ 25,100. There.D-~ solid h~toriea~ e~qdence for 13,100
of the~, but the rema~g 12,000 were estimated onthe b~ 0f stream-~leage
&nsity: ~ those computatio~ Cook did not Consider at ~ the population in
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~d here a situation ~ke tha~ of the Lower Klamath prorate, Where ~ ~ded
~crement of resource has le~ effect at a Mgh resou~e level ~ at a low resource
level. In the Califo~ p~o~ce a given ~crement of reso~ee s~ms to.have the.
sameeffect at both ~gh ~d ~ow resom’ce levels, hence we m~t Conclude that the
populations were about, m~um with respect to the c~g capacity of

Since:popu~fiozm were ~ependent on the qu~ti~ of reso~ces ava~able
~4 t~t ~op~ation per ~re ~e va~es ~th ~e local ~cape. The entre
¯ egion c~ be didde4 ~t~’five en~o~ent~ zones, eachwith a relatively ~o~

~e Central V~ey zone, ~e soUth Co~t R~nge:z0~: ~e H~gh Si~razone~ ~

for i~dd~ tribes ~ge ~m 4~ to 10.8 per s~e.m~e, but the ov~r-~

en~o~ zone, ~ I ha~ ~pped it, ~ a td~d ~a of abbut ~,300
~es. 0~ ~e bas~ of ~ pem~ per square ~e ~e pap~a~on of. ~e zone

mento and S~ Joaq~ ~e~% ~d a pop~a~0n ~ctly.oarser than that of
the no~ Co~ Range ~d Sie~a.~oOt~. The zone~ berg c~rac~e~ed by vast
: areas bf g~ pisS, �o~ no$ be expected to have ~d a population de~ity ~
~gh ~ that of the oak~over~ ~. The o~y ~bes who ~abite4 the Centr~
V~ey zone whose pop~ation ~ adequately ~o~ were the Pose Creek Yok~
~d pa~ of the Sou~em V~ey Yok~, ~th ~spec~ve pop~ation densities
2.5 ~d 2.3 persons per sq~re mile. The te~to~ of ~e No~he~ Va~ey
w~ p~i~y ~ the Cen~ ya~ey zone, too, but the~ hea~ pop~atlon on the
San Joaq~ River bi~es ~e~ ~otal de~i~. 0n the a~ption that the Sou~em
V~y ~b~ ~e ~r~entativ~ I have atm~uted a dewily. ~f ~ pe~o~ pe~
~u~ ~e tO t~ zone. The ~ea of the zoneS, abo~ 17~0O0squ~e ~es, so
.i~ to~l ~o~a~ion, on the b~ of 2 ~e~o~ ~er~squ~e ~e~ wo~4 ~ve been

" The sou~ Coast Range zone ~s~to ~e noah Co~t R~ge but ~ne~y
poorer. Ra~ ~ less th~ 20 ~eh~ per year over most of the a~ ~ eon~ast
~th ge~e~y more ~ 40 ~ches in the noah Coast R~ge..Hence ~e south~
coast vegetation ~ le~ l~i~ t~n that.of thenorth. Coast Range. ~ ~e south
Co~ Range one ~a p~ponde~ance o~ c~parr~ and ~l~d, where~ much

’

°f~e n°~ C°ast R~ge’ ~ given °vet ~ °ak w°~land" F°r these ~°~ ~e ~ ~

wo~d e~t.to ~d ~esou[h Coast R~ge le~ de.ely pop~ated t~ the area
noah Free,co data on the S0u~ Co~t
~nge~are scarce; we have o~y Cook’s (~957) study o£ the E~ Bay
From the n~ber 0f baptis~ of Ind~ o~ the East Bay l~ted ~ ~e
recor& C~k concluded t~t, the native p~p~ation of the area m~ have been
be~een 3,000 and 4,000. Th~se peopl~ occupied an ~ea of about 1,150 square
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a ad~d, *.. ¯ miles, so the density indicated is 2.6 to 3.5 persons per square mile. If )vo assume
¯ . ~ that the lower density is the more accurate and apply it to tim entire south Coast.~’~.

~e ~, ~ Range that zone wo~d be on a par with the Central Valley’zone.-Bu~, since the
~e" i South Coast Range was certa~ly richer than the grassy plains of the YaHey~"I
the " ~ choose the larger figure and assi~ the south Coast Range zone a dc~ity of ~

~ . perso~ per square mile. The area is about 12,500 squ~e m~, so the ~op~tio~
w~ ~ at 3 persons per square ~le, wo~dd have been 37,500. ’.~ ......

~ timber ~ne and va~ tracts of co~fero~ forest bdow. There are no
’ fi~res for groups ling excl~ively ~ the High Sierra:z0ne, bu~ i~ is d~:~:~one~

. ~abit~g about 1,500 square~es of ~er~to~, densi~.would, have
. ..: .......

p~rso~ per square mile-even if the ~gh p0.~ulation estimate on p, 217 m aece~
-But even. ~ in tlds i~ta~ce, most ~£ t~e ~op~ation Wasprobably in the nbrth ~o~.~
~ge~ie~:ra footh~ z6ne. Thus there cannot have been morefl~
per ~uare ~le, ~d ve~. ~kely..it was: closer to 0.25.. On this la~er b~sis: ~"f
10,400 ~uare roues of the High. Siei~a:zone Would-have had a pop~ati0n,of
2,600.                   " . ::" ’ :      " ", ’ ~’ ’ ~ ,’~         ’.~’ .........

F~y there is the Bnena ~ta zone, occupied at the southe~ en~ of the S~,
Joaq~n ,~a~ey by the Buena Vista Yok~ ~d pa~ of~ the Southe~
Yolm~. T~ zone ~ tee~ie~y deseX, ~d.its vegetation, with largo a~e~ of

. sageb~h, reflects the fact. Pop~ation de~ity, as one wo~d expect~ isq~te.low.:
r~ , The Buena V~ta Yol~ts had about 0.9 patens per square ~�, and the Southen~ :

as" Valley YoI~ ~thin the zone cannot have been much denser. O~ map 7 t ~v~
~’~ sho~m this zone as ea~ng ~2 pemons per square mile. There .are about 4,000
,, square miles of land there, so its aboriginal pop~ation at I person per squ~’e m~e

of ~ would have been 4,000. .
: 3) ~aIifo~z~ neOn-fish.game adapfat~.~Tho ~ adaptation we have. to

l~e co~ider ~ that fo~d on the Sacramento and San Joaqu~ ~vers, where the ~h
eo~ ,~ resource, as we~ as the acorn and game resource, was of impo~nce. It is di~c~t’-,-~:~.

to gi ~t
i to generateabout t~s zone because data are ~ar~, but those ava~able sugges~ :

that the pop~ation-resource-rdatio~p can be s~ated by the equation
~t zen ~

population =3 (aco~ ~dex) + 2 (game ~dex) ¯ 3 (~h index) - 210.

The~ ~t ~ The equation ~ s~ply the Califo~ia aco~-game rela~ions~p ~ith the ~h re-
~ source brought in as an additional linear factor. Here, it is wo~h w~Ie to no~e

sour~ ~th ~ the demograp~c d~t~ction between the Lower~ ~amath ~hermen an~ ~ese
the : eth Ca~fo~an semifishermen. Table 16 ~dicates that tim Plains ~Iiw0k had a de~i~
C~ ~d~ ~

of 4.3 pemo~ per ~t of ~h produeti~ty, and a total ~h resource index of 3,~.
of ~ we ~ If the Plai~ hfiwok ~d been a ~ower Klamath people ~th a fish reso~qe
~ ~ ~a i 6f that magnitude, we Wo~d have e~ected them to have had a much lower de~
of th ~t ~ ~th respect to ~h r~so~ces. Thus, the Yurok, ~th the largest ~h resource ~dex
~ hr. ~ of any Lower ~ath ~ibe (1,265), have the lowest de~ity (2.5 perso~ per..
¯ ~f ~ o~’ "

unit of ~h pr~ucti~ty), and it ~ general~ tn~o ia the Lower ~ama~h pro~nce" "
~t e~, ~that high reso~ee ~dexes are associated ~th low. de~ities. This situation ~, of

~ ¯ eo~r~e, o~l~ ~ ~e~tlo~ o~ t~ Z~t t~t t~ ~h re~o~ee~et ~ome~ ~ 1o~-
. ~o~         ~"                                                                   "
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cording to Kroeber’s figures (1939), almost a third of fire Indians of the United~n.~r ’ r
States were iu California. This seems ridiculous on the face of it and sugges~

~ ~ "’: that populations of other areas are underestimated if the California figm’~ are1~.~ .
.- .4; 2~ correct. In the, Southwest, .for example, according to KrCeber’s fi~es, the Rio
" " ~: Gra.nde Pueblos had the highest population density, a de~ity of 7.2 ~e~o~ ~r :

" ~ square-m~le, or substantially less ~han flint 6f tim Sacrament~San goaqu~ rive~ ~,
area. ~erlmps the most striking exampl~ of this nonco~ormfty is to be obsex~¢~

~ ~ in the ;outheastern United Sta~es, where the Natchez, with a civfl~ation ~ost :

had ": ...... " ,, ’ ’ : TABLE 18 .-, , ’, ~:: :.,~.-.~.,

~O":         .,     ,..     .’"           .,::’.::..~: ..,, .’.:.,. ~ ........ ,           - ¯ ~.mL)

9,600 " " ~.~ ’ ~,~

"~ q~ .No~ Co~t R~ierm~oot~i~ Zone...(., . . ~,~~-(: :- 8:~..’~~

t Bu~a Vist~ Zone. "    ’ " .:.. ;. " 4,~ " 1.00 4,~ "2~. $ .....

w0kq ¯, ~
.- Sac~ament~ Joaq~a,Zone .... ; .. :. .....

.’"    ~,~
I0.~ ~,~

. on a par with that of hie~co, had, accord~g to ~oeber’s fi~es, a ~op~affo~
five ~ : densi~ of o~y ~ pez~on per squaz~ mile. That a ci~ation based on a.we~-:~
~r ; - develop~ a~c~tur~ economy w0~d have been more spaz~cly pop~atefl th~ ~’
:her .,     the poorest h~te~-gathe~m of Cali~o~ia ~ ~probable, to ~y ~e least..~ the ~:~,..
z~t j . Ca~o~a fi~res are right the fi~ for the Southe~t nmst be ~ong. : .:.= -
~ .,~ ’ . But even ~ the compara~ve fi~zres.for other pa~s of :North ~e~ca are
one ~ wrong and some upwar~ ~sion ~ n~e=a~, the fact rema~ that, ~
hat j fi~res are correct, the pop~ation de~ity of parts of Califo~ia was ve~ ~g~
~n ~ ’ This, together witHthe~condusion that the pop~ation was ~ a ~Ialth~ian eq~- =.
¯ ion ~ librium, suggcst~ the reason that southwestern agrictd~re was never acdepted

- ~ ~ native Califo~ia. It is wideIy held .that Californi~ had ample opport~ity
~er. to learn about "agriculture but there is ~sa~’eement ~ to the re~ons why they
the : failed to a~ept it, C. 0. Sauer(1936) ma~tained t~t env~onment wasthe de-
not - ter~g factor, that th~ winter ~in regime o£ California was ~table for
~n . southwestern pl~ts; which depend .on summer ra~. Helzer (1958) d~ed: :":

tq .. ~ ~th Sauer, ~ating his belief.tha~ the Calif0~ia acorn economy w~s~dentiy": ..
t~ i, , well de~eloped to negate the appeal of an agricultural economy. The print "
~- ~ - population fi~r~ suggest that we may go even f~ther th~ He~er. They sug-
~ht -v gest that an agric~ral economy would ~ave ~en 1~ productive than the native
ac-r) ~

economy in the ~iti~ stages., of ~troduction, before its tec~ques.,3~:e~e wen :::
,. i’
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Early ~’tl~ic.--The Early Lithi¢ stag~ refers to sma~ nomadic groups of big-
game hunters wl~o lived several thousand years ago. It is d~cult to ~fer ~y-
thing about their social organization..Tlm~e peoples are pr~me~ to h~ve
sparsely d~tributed and ~dely roa~ng, but~e~:en.flmt concision~ ~ p~ly..~
deductive, though probably correct: -    "          ’ ¯     " ->~ " :~-," ,~::
’ Archa~c~The economy of the ~,ehaic stage replaceddependence ~ ~g:
~th a m~ed subsistence pattern of hmxt~g, fishing, and gather~g.Tlm
co~equence of the ch~gc ~. fpund ~ the evolutioh o£ ye~-ro~d or se~dn~y.:
~xed settlement pattenm ~d slightly l~rger population~. There are
~ny ~riations of t~ stage,-for it ~dud~: both the sparsely setfle~ Gre~
gathere~ ~d, the densely.p0pulated Northw~s~~ Co~t fish~em ~ ~.:.

,’from the Archaic o~ly ~ tha~ ag~culmre.no~# fof~.a,~a~ part of tile
"TormaHu~Preformative peopl~ that. have frilly Rdap~ed to

de~ated Formative. The increased qu~tity and reliabfilty Of.’~ food
pro~e a b~s for’~eater pop~Ation de~-sedenta~$ Settlement patte~
are~teem~ developments Po~ibly a~6ciated.~th it}i ~M~,speci~at~o~

- ~~h~ge to the’ Cl~ic ~age.seem t~~volve little eh~ge. ~
soci~ org~ation. Ce~moM~m and era~~ei~ation ~e f~’ther empha-::::~
s~ed, however, and these lead toan ~t~nse ~ic devdopment a~d perhaps:::.
also to .the mon~ent~, architectm’e so noticeable ~ a~’ehaeoIog~cal remai~ of

-~estage,          .... . . .......r=.. r’ ...:~ .,j . . .’’:
Tos~cla~io~I~ ~ stage o£ New ~orld c~tm’e development, We ~d the be-

gi~ings of ~,hat wo~d have been some ~ly momentous c~n~s i~ they ha~
been a0owed to develop ~tered by ~uropean contact. In t~ stage, t~e eiti~
. develop, cites ~fl~ te~ o~ tho~m~ of peopIe, hang import~t politic~, eco-
nomic, and religious £~ctions and depending for food Supply .on a large

~e beffin~gs of sec~ political con~oL The eh~ges ~ t~s stage ~e com~
~arable to those of the ~editerranean ci~u2~ations of 3000 to 1000 B.c.;
later developments might also have been para~el.                     ..

The stages proposed ~e ~early ~ set of subsistence-~emo~’aphy-socie~y
tionships. Them the Early Lithic subsistence patte~ co~d not suppo~ many ~d~.
. ple; Archaic subs~tence metho~ ~d ~pport more people and a~ow them
develop ~xed settlement patterns; the ~ormative, through its e~ci~nt
~pported l~ger settlements ~ well as craft speci~ization and Other soci~ res~ta

The question, is where to fit the C~ornia c~mres into t~s scheme. ~ffiey-.
and P~Hps (1955) put them ~to the ~chaic.but Heizer (1958) ar~ed.that
the scheme is to be ~, CaHfo~ia fits more p~operly in the Fo~ative the-the
Archai~ stage. In a rdds~ version 0f their earlier work (1958),. Willey ~d
P~ips have i~eluded ~e Central C~ifo~ia c~tures ~ the Fo~ative. .
’ Now, it is quite true, as He~er argued, that.the abund~t and assured ~

~pply of the Central C~omians (~d clothe Northwest Co~t peoples as~,~)created a demogmp~c ~d, therefore, a social situation that ~as ~ many~a~:~
comparable to that of the Puebloans, to take au ~x~mple of a ~orniativeeultu~e.

......
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