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POPULATION MOVEMENTS
Our main conclusions are:

1. Africa 1835. The number of whites was about 135,000.

This figure is meant to exclude the army and navy. The
European military population, excl. Algeria, was probably about
9,000; the number of European troops in Algeria may have been
considerable.” Our total of 132,205 for the civil population is not
all-inclusive, since it does not comprise Mozambique, the Spanish
presidios in Morocco with numerous convicts, the other Spanish
and the Danish and Dutch colonies; on the other hand, it shows
for some important colonies figures of a later date than 1833, for
example, for the Cape Colony the population as of 31 December
1837, which exceeded that of 1835.

II. Africa, 31 December 1935. The number of whites was
about 4,000,000.

In making the entries for whites we have excluded, as far as
possible, the army and navy. The number of European troops
still included is too small to affect the total of 4,000,000.

The table on page g1 shows the number of whites in 1835 and
1935 by geographical divisiens. It appears that on the African
continent, excluding the Mediterranean countries and the South,
j.c. in a territory considerably larger than Eurcpe, the number
of whites was about 1,000 in 1835 and about 100,000 in 1935.

I11. America 1835. The number of whites was about
18,600,000, and the number of negroes about 9,800,000.

We have segregated, as far as possible, the number of troops
from Europe, because they constitute in some colonics a con-
siderable part of the white population.

t See Malte-Brun, Géographie compléte de la France et de ses
colonies, p. 452, Paris, 1857: “The effectives of the army employed
in Algeria vary according to the political circumstances it numbered
21,511 men in 1832, and was brought to 105,000 men in 1846 .
These figures, of course, include native troops.
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APPENDIX
Whites in Africa 1835 and 1935

(eographical Divisions Sq. miles | 1835 1935

Mediierranean countries® . | 2,168,000 | 20,000 | 1,660,000

Union of South Africa . , 472,000 | 66,000 | 1,950,000
Rest of South Africat . . | 1,884,000 3,000 190,000
Rest of the continent . . | 6,798,000 1,000 | 100,000
Islands - . A ) 242,000 | 45,000 100,000

Total 11,564,000 | 135,000 | 4,000,000

* Egypt, Libya, Tunis, Algeria, Moroccos, Spanish Northern
Africa, Tangier.

+ Angola, South-West Africa, the Rhodesias, Nyasaland, Bechu-
analand, Basutoland, Swaziland, Mozambique.

IV. America, 31 December 1935. The number of whites
was about 172,000,000, the number of Indians about
53,000,000, and the number of negroes about 39,500,000.
There were besides about 1,400,000 ‘Others’ who were nearly
all Asiatics (Chinese, Japanese, East Indians, &c.).
The following table shows the number of whites and negroes

in North, Central, and South America in 1835 and 15353,

White and Negro Population in America 1835 and 1935

. White Te
Geographical ] 2 - Aegro mdeok
Divisions l 1835 | 71935 | 1835 | 1935
North America . |1 3,Soa,ooc1 124,300,000 | 2,600,000 | 12,400,000
Central America 1,9::0,090' 6,900,000 | z,'_:oo.noo! 8,400,000
South America . | 2,900,000 40,900,000 | 4,500,000 | 18,700,000

Total I 18,600,000 | 1‘;1,100,09::' 9,900,000 | 30,500,000
3 [

V. Oceania, 31 December 1933, The number of whites was
about 8,300,c00" and the number of natives about 1,700,000,
There were besides about 400,000 ‘Others” (mostly Asiatics).

' The number of whites in 1835 was about 120,000; see p. 8.
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TasLe I. Whites in Africa about 1835

Population
Countries Year | Civil | Military

Egypt 4 . . . . | 1835 5,000 -
Morocco . i : 4 . | 1835 500 —
British Colonies:
Cape of Good Hope . : . | 1837 | 68,148 1,062
Mauritius . : 2 . . | 1835 | 15,000 1,376
Seychelles . . . 3 . | 1825 582 _
St. Helena . ; 2 : . | 1836 2,200 473
West Coast : - . . | 1838 500 712
French Colonies:
Algeria 5 : : g . | 1835 11,221 o
Senegal . . . 2 . | 1836 195 376
Madagascar . g . . | 1838 29 51
Bourbon (Réunion) . - . | 1836 | 24,000 667
Portuguese Colonies: )
Cape Verde Is. and Guinea . . | 1834 2,900 574
St. Thomé and Principe Is. . . | 1844 100 160
Angola . A X - . | 1844 1,830 1,606

Total 132,205 7,957

The sign ‘—" indicates nil, the sign *. .’ unknown.

SOURCES FOR TABLE I

Egypt. See Adriano Balbi, ‘L’Egitto’, Gazzetta di Milano, July
1836, reprinted in Balbi, Scritti geografici, statistici e vari,
vol. iii, p. 4, Torino, 1841.

Morocco. See Balbi, ‘Cenni sulla regione Sahara-Atlante’,
Gazzetta di Milano, June 1836, reprinted in Seritti geografici,
&c., vol. ii, p. 302.

Cape of Good Hope. Sce for civilians, Cape of Good Hope,
Blue Book 1837, pp. 198-9. The number is not known for
1829-36. Blue Book 1828, pp. 242-3, gives for 1828, 55,355
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Whites. The population figures do not include the resident
strangers, some of whom were Whites. See for troops, 1 Jan.
1838, Parliamentary Papers 1837-8, vol. 37, p. 133.

Mauritius. In 1827 there were 8,111 Whites and 15,444 Free
Coloured (see Robert Montgomery Martin, Statistics of the
Colonies of the British Empire, p. 503, London, 1839). In 1835
there were 2g,612 Whites and Free Coloured (sce Parliamentary
Papers 1837-8, vol. 47, p. 492). Martin, Statistics of the Colon-
ies (1839), ‘Statistical Chart’, gives 15,000 Whites. Moreau
de Jonnés, Recherches statistiques sur I'esclavage colonial, pp.
43—4, Paris, 1842, gives for 1832, 16,000 Whites. These figures
probably do not include the aliens and resident strangers, who
in 1836 included 670 European aliens (see Martin, Statistics of
Colonies, p. 503). See for troops, 1 Jan. 1836, Parliamentary
Papers 1837-8, vol. 37, pp. 134-5.

Seychelles. See Martin, Statistics of Colonies, p. 519. The
troops are apparently included in the figures for Mauritius
(see ibid., ‘Statistical Chart’).

St. Helena. See for estimate of civilians, Martin, Statistics of
 Colonies, p. 522; for troops, 1 Jan. 1837, Parliamentary Papers
1837-8, vol. 37, pp. 134-5.

West Coast. Martin, Statistics of Colonies, pp. 537, 553, ‘Chart’,
gives for Sierra Leone, 1836: 105; Gambia, 1836: 43; Cape
Coast Castle, 10; Accra, 5; Dix Cove, 1; Annamaboe, 2. He
further states: ‘In the aggregate we may estimate the number of
British subjects, on the western coast of Africa, at about 50,000,
of whom but 500 are Europeans.” For troops, 1 Jan. 1838, sce
Parliamentary Papers 1837-8, vol. 37, p. 133.

Algeria. Sce René Ricoux, La démographie figurée de I’ Algérie,
P- 33, Paris, 1880.

Senegal. See Annales maritimes et coloniales 1838, part ii, vol. i,
Pp- 630-1. Data refer to 31 Dec. 1836; the civil population
includes fifty-one officials and their families.

Madagascar. See Notices statistiques sur les colonies frangaises,
vol. iv (1840), pp. 30, 34-6, 158-9. The civil population
includes sixteen officials.
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POPULATION MOVEMENTS APPENDIX l
Bourbon. The number of white residents was 18,123 in 1826 ' |
(see Thomas, Essai de statistique sur U'ile de Bourbon, MS. TasLE I1. White and Total Population in Africa about 1935 i
quoted in Annales maritimes et coloniales 1828, part ii, vol. ii, |
Pp- 375-0), and 29,181 on 31 Dec. 1843 (see Tableaux de popu- White Population Total Population Il
lation 1843, p. 30). For the intervening period we have found Countries Date Number Date Nunber :
the following estimates: ig&in French 30 June 1934 | 999,908 | 39 Jne 1934 2'333':? i
a . N ’ . o »281
1827: 20,000; Moreau de Jonnés, p. 23. Basutoland Brit. 1934 2,000 | 31 Dec. 1933 570,000 !
826: M ki td f th ol £ tati Bechuanaland Brit. 1034 1,660 | 31 Dec. 1933 160,000 ¥
1830: Iore than two-thirds o e tot rec population ge!gﬂn Congo gel% 1 Lan. 1035 :-_:,s.sg 3t I’:)’cc. 1034 9.3o§,s_us |
. . " i . . MEroons r. M. | 31 Dec. 193 316 | 31 Dec. 1934 353 |
(39,817 incl. officials and troops); Notices statistiques sur . (c;:mc?::? ; Er. M. | 31 Dec. 1934 2247 | 31 Dec. 1034 2,230,301 |
., . e i, e Islands ort. 193 . 160,000 1
k“ colomesfmﬂ;atses, VOI' u (1838)’ PP- 26’ 30’ 34 5' E;;;: 30 June 1933 200,000 go une :333 15,239,000 |
1838: 20,000; Moreau de Jonnés, p. 24. Butes ¥ Raloy |t puc it 4300 | 31 gea toay |, ow00 {
For the number of officials (125) and troops (667), see Notices Erench Ex ;:thfﬁrllj:i:a Egﬂ i uéy o 4 s lai-ug:?oo !
aiciy oo renc] s . £ 456,740
ﬂd!ﬂﬁqu&iﬁ, VO!. 11 (]'. 838), P- 35- Gambia Brit, 31 Dec. 1933 'zso 31 Dec. 1033 i 233,004 I
7 Gold Coast Brit. 10 June 1934 2,400 | 30 Junc 1934 3,116,268 i
Cape Verde Islands and Guinea. José Joaquim Lopes de Kenya Brit. |31 Dec.1934 [ 17,501 | 31 Dec. 1034 | 3,004,270 .
= = e s ¥ Liberia 1933 150 | 31 Dec. 1933 2,500,000
Lima (Ensaios sobre a Statistica das Possessoes Portuguezas na Libya ol dep, AL |31 Apr. 1031 | 4007 | 31 Dec. 1933 20,000
= . = - . da car incl. dep. Fren 1 Dec. 1933 24,610 | 31 Dec, 1933 020,957
Africa Occidental, &c., Book I, part i, pp. 1, 6, 694, Lisbon, Mauritius and dep, Brt. 3 Dec. 1934 | . 700 3 Dec. 1034 | Vaonton
1844) gives 55,833 as population of the Cape Verde Islands e it Rt Mo ataaglr - (Rl <2t
s - H Vi bi Port. 1 23,131 1935 ,006,001
according to the census of 1834, estimates the total population o i Brit. |23 Apr. 1931 | /694 | 31 Dec. 1033 | 10,349,021
of the establishments in Portuguese Guinea at 4,500 incl. Northern Africa  Span. | 31 Dec. 1933 | 99,020 | 31 Dec. 1933 115,000
& . Northern Rhodesia  Brit. 31 Dec. 1934 :1.322 31 Deec. 1934 1,378,490
troops, and gives 574 as the strength of the troops of the entire Nyasala . Brit. |31 Dec. 1934 1,800 | 31 Dec. 1034 | 1,603,914
. . . Portuguese Guinea Port. 1930 1,226 | 31 Dee. 1933 380,000
colony on 31 Dec. 1843. He estimates the ratio of Whites to Réumion . French | 31 Dec. 1933 | 70000 | 31 Dec. 1933 200,000
Coloured for the entire colony at 1: 20. !}':‘ﬁaf'{?’l"n'fg‘id i ggﬁnblt. % Jan, 1038 68 | °1 Jan. 1038 | 203,260
5. e . " . St ep. Brit. 1 1034 400 | 31 Dec. 1934 4,397
St. Thomé and Principe Islands. Lopes de Lima (Lnsaios, st Eﬂi:'lz.“;rincipe Port. 3 e, 1928 nizs | 31 Dec. 1933 2,000
& N . Scyc nt. 1 Dec. 1034 o0 | 31 Dlec. 1934 20,40
Book II, part i, pp. 2a, 52A, 52B) gives for 1844 as number of gi,m:;jfm Beit, 26 Sor. 1931 1 | 31 Dec: 1933 1,860,000
Whites and Mulattos in St. Thomé Island 47, and in Principe %E?,}E}i}ﬁfg“‘ Eh‘,{;’_‘c ! i{'r‘,‘, i :Eg 3 Rﬁz: R T e
Island 138, and as troops 8o in each island s I g ol (g n R e | S pese sy Riagensd
* South-West Africa S.ADM. | 30 June 1935 31,800 | 31 Dec. 1934 266,030
Angola. Lopes de Lima (Ensaios, Book 111, part i, pp. 44, 139, i e Soe. 13 i,'\’.;":_ 1035 | 130 e Lfi&:ﬁg
: % Thi Sud Ang.E 1 341 | 31 Dec. 1933 816,390
Lisbon, 1846) gives as number of Whites 1,830, and as number Swastand B lsr Das 1oap | . 28| 3e Deinsa l aisisco
of troops in 1845, 1,606. Jodo de Andrado de Corvo (Estudos Tanganyika Br. M. | 31 Dec. 1934 8,193 | 31 Dec. 1934 | 4,088,338
o508 ’ B : Tangicr Int, A 1934 16,500 1934 fio,000
sobre as Provincias Ultramarinas, vol. i, p. 2006, Lisbon, 1883) "Togoland Br. M. | 30 June 1934 43 | 30 June 1934 328,097
o, : “Togoland Fr. M. | 31 Dec. 1934 418 | 31 Dec. 1934 | 762,620
indicates that the figure of 1,830 refers to 1844. Recent official Tunis French | 31 Dec. 1933 | 186,000 [ 31 Dec. 1033 | 2,500,000
v Uganda Brit B D 1 1 Dec. 1 640,636
statistics (see Col6nia de Angola, Boletim Trimestral da Ke- i i o Stk AR L 1959;| SECSREE RSN IR0
- ,oye s frica Br. D. o June 1933 | 1,044,200 | 30 June 1935 8,6c0,300
partigio Central de Estatistica Geral 1934, p. 114) date it, b Zenater R eedunetons  Teaes Jibion| e e
probably wrongly, as of 1846. l Total | 3,957,618 | | 144,879,105
94 ; 95
[
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POPULATION MOVEMENTS APPENDIX
TasLe 1I1. White and Negro Population in America about CENTRAL AMERICA (cont.)
18 —
J3 Troops i
NORTH AMERICA from
Troops Countries Date White Europe| Negro
from Bahamas (Brit_.) - 1834 4,667 200 13,195
Countries Date White Europe| Negro Bermudas (Brit.) % 1833 4,264 foo 4,456
St. Croix (Dan.) . | 31 Dec. 1825 2,223 <h 30,128
United States . . | 31 Dec. 1835 | 12,445,000 — 2,619,000 St. Jean (Dan.) - - | 31 Dec. 1825 156 L3 FAr
Canada (Brit.) . 31 Dec. 1835 | 1,300,000 | 4,053 5,000 St. Thomas (Dan.) . | 31 Dec. 1825 820 = 21036
Newfoundland (Brit. ) 1836 73,705 o = Curagao (Dutch) . 1830 2,781 s 10,059
Greenland (Dan) - 1840 A3L 0 D St. Eustache (Dutch) . 1830 1,000 A 15,000
St. Pierre and Mique- St. Martin (Dutch) . 1830 500 | .. 5,500
lon (French) - | 31 Dec. 1835 1,472 L N Guadeloupe (French) | 31 Dec. 1835 12,000 | 2,138 | 116,000
Alaska (Russian) : 1830 AT ok = Martinique (French) . | 31 Dec. 1835 9,500 | 2,020 107,000
821,368 ,064 | 2,624,000 Cuba (Span.) . . | 31 Dec. 1835 370,000 s 520,000
oy £oielis i $ Puerto Rico (Span.) . 1836 188,869 s 168,217
: 8 - 5
CENTRAL AMERICA St, Barthélemy (Swed.) 1827 1,992 6,210
Total 1,909,575 | 10,932 | 2,669,342
Mexico . 1827 | 1,200,000 — 50,000
Republic of Ccntral
America . 1835 50,000 — 25,000 SOUTH AMERICA
Haiti ~ = 1827 20,000 — 910,000 > o
British Honduras - | 31 Dec. 1835 222 | 743 2,321 ﬁrnt:.::;tm S g: g:z- iggg : fgz.x ¥ 73:.3
British West Indies: . . . ,100, 1700, !
&mmm Isla a4 3 lgss 1,000 |2 BAr 37:’::‘; i Othcgtlaris: pende.nt . | 31 Dec. 1835 | 1,200,000 | — 550,000 |
yman Islands . 1827 100 - ; | . ] . 1200, 1 |
Trinidad : 1834 3,632 350 39,381 g:;::f::é]il:;‘)ana bt 1834 2,883 700 91,060
Tobago . . 1833 304 100 12,824 ("Brit ) . p- n i ’. t |
(SEtre{L’?::e“t 3 . igg: x gg; ::: :g:.éo; Surinam (Dutch) . 1830 2,029 e §5,012 :
Barbados ; J 1834 12,797 500 80,434 Guiana (French) Dl Dec. 1836 1,273 | 623 20,665 :
St. Lucia » : 1835 881 300 13,669 Total l 2,006,210 | 1,323 4,466,737 1
Dominica . . 1833 720 250 18,0;0
St. Kitts . 1834 1,200 50 22,280 |
Montserrat . . 1834 312 50 7,222 ,. AMERICA !
Antigua SR 1834 1,900 200 33,01 | N |
Barbuda - : T so| — 1,450 [ Total [ ] 18,637,153 [16.319 l 9,760,079 1
Nevis . . . 1831 760 50 1,142 | T £ ; T
Anguilla . = 200 — 1,800 | The sign ‘~" indicates nil, the sign *.." unknown.
Tortola and Vlrgm i
Islands 4 e 1834 8oo 50 R T |
102 ' ‘ 103
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All these figures are quite uncertain. Taking into account
estimates of other authorities, we have entered for 31 Dec,
1835: 1,200,000 Whites and 550,000 Negroes (including
Mulattos).

British Guiana, Falkland Islands. See Martin, Statistics,
‘Chart’; Martin, British Colonies, vol. iv, part ii, p. 179.

Surinam. See Moreau de Jonnés, pp. 49-50-

French Guiana. The number of Whites was 1,280 in 1827 (see
Moreau de Jonnés, p. 22), and 1,025 on 31 Dec. 1838 (see
Notices statistiques, vol. iv, p. 158). The ministry of the navy
and the colonies estimated their number for 31 Dec. 1836 at
about 1,100 (see ibid., vol. ii, p. 178). For officials (173) and
troops (623), see ibid., p. 183 (we presume that these are the
figures for Whites only). The total (white and black) popula-
tion (incl. all officials and troops) on 31 Dec. 1836 was 22,661
(see ibid., pp. 182-3).

108
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TasLE IV. Races in America about 1935
NORTH AMERICA

Countries Date White Indlan Negro Other Total
Alaska (U.S.) 1 Oct. 1929 28,640 30,012 136 490 59,278
Canada (Br. D) 1June 1934 | 10,591,000 129,000 20,000 95.000| 10,835,000
G d 1 O<t. 1930 408 . .e 16,222 16,630
Labrador (Newl.) | 31 Dec. 1934 3,151 . 1,300 4,451
Newfoundland

(Br. D.) 31 Dec. 1934 289,272 200 . ae 289,472
St, Pierre and Mi-

quelon (Fr.) | 1 July 1931 4,321 e e . 4,321
United States 10 June 1935 | 112,763,000 1,818,000{12,317,000| 274,000] 127,172,000

Total 123,679,792 1,977,212|12,337,136| 387,012| 138,381,152
CENTRAL AMERICA
Antigua (Br.) 31 Dec. 1934 1,015 32,045 B 33,060
Bahamas (Br.) 31 Dec. 1934 10,202 - 53,561 o 63,763
Bar (Br.) 31 Dec, 1934 12,771 169,669 E 182,440
Bermuda (Br.) 31 Dec. 1934 11,807 17,848 ae 29,655
Brit. Honduras

(Br.) 31 Dec, 1934 1,095 53,102 .y 547 54,744
Cayman Islands

(Br.) Aug, 1934 2,368 2 3,637 2 6,002
Costa Rica 31 Dee, 1934 480,613 56,543 28,271 == 565,427
Cuba 31 Dec, 1934 | 2,711,949 id 1,262,282 23,929| 3,988,160
Curagao (Dutch) |31 Dec, 1934 3,330 = 72,091 833 3,254
Dominica (B 31 Dec. 1934 95 420 45,183 s 46,298
Dominican Rep. May 1935 59.125 7,391 1,404,214 7,391 1,478,121
Grenada (Br.) 31 Dee. 1934 1,031 e 79451 3, 83,888
Guadeloupe (Fr.) |31 Dec, 1933 21,600 = 248,400 s 270,000
Guatemala 31 Dec, 1934 113,334 2,153,348 s A 2,266,682
Haiti 31 Dec. 1934 10,000 o 2,490,000 we 2,500,000
Honduras “ 130 Nov, 1934 19,254 895,297 48,134 o 962,685
Jamaica (Br.) 31 Dee. 1934 18,718 o 1,057,215 28.842| 1,104,775

inique (Fr. 31 Dec, 1934 10,286 e 219,193 15,429 244,

i 3] Dec. 1933 1,700,000 | 15,840,000 10,000 50,000 17,600,000

at (Br.) |31 Des, 1934 105 b 13,056 . 13,161

31 Deec, 1933 134,400 588,800 76,800 e 000

Panama 31 Dec, 1933 B1,565| 302.692 95,241 4,282 483,780
Panama Canal

Zone (U.S.) |30Junc 1934 22,120 23,570 310 46,400
Pucrto Rico (U.S)| 30 Junc 1935 | 1,239,350 2| 429310 38| 1,668,900
St. Kitts and

Nevis (Br) | 31 Dec, 1934 1,197 ae 36,324 " 37,521
St. Lucia (Br.) 31 Dee. 1934 1,000 o 62,504 A 63,504
St. Vincent (Br.) |31 Dec. 1934 2429 e 49,808 1,385 53,622
Salvador 31 Dec. 1934 78,725| 1,495,770 =0 5 1,574,495
Trinidad & To-

bago (Br.) 31 Dee, 1934 43,206 . 237,6321 151,220 432,058
Turks & Caicos Is,

(Br) 31 Dee, 1934 160 5140 ve 5.300
Virgin Is. (Br.) 31 Dec. 1934 38 e 5,450 . 5.458
Yirgin Is. (U.5.) 1 Apr. 1930 2,010 ot 19,962 40 22,012

Total 6,795,698 1' 21,393,367 | 8.293,6911 287.654| 36,770,410
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TasLE IV (cont.)

SOUTH AMERICA

Countries Date White | Indian | Negro | Other | Total
Argentine 31 Dec.1934| 11,914,000 100,000]  50,000| 100,000 12.164,000
Bolivia 31 Dec. 1933 450,000( 2,490,000 57,000 3,000| 3,000,000
Brazil 31 Dec, 1933 | 18,409,000 | 10,327,000 15,939,500 224,500 43,900,000
Brit. Guiana (Br.) | 31 Dec. 1934 2,039 8,601 173,125 139,406 323,171
Chile 31Dec. 1935| 3,177.000| 1,299,000|  20,000| 10,000| 4,508.000
Colombia 30Junc1933| 2,928989| 5.145,021| 284.530| 10,000| §.368,540
Ecuador 31Dec.1933| 160,000 1,560,000{ 280,000| .. 2,000,000
Falkland Ts. and

dep. (Br) |31 Des. 1934 E70- 7] S 5 - 3,087
French Guiana

Inini (Fr.) |31 Dec. 1933 25,000 1,000 .. = 26,000
Paraguay 31 Dec. 1933 90,000 800,000 10,000 oe 900,/
Peru 1933  625,000| 5325000 200,000 100,000 6,250,000
Surinam (Dutch) |31 Dec. 1934 1,886 66,682 17,000 78.517 164,085
Uruguay 31 Dec. 1934 | 2,017,040 1,000 1,000] 1,000 2,020,040
Vi 1 31 Dec. 1933 99,000 2,046,000 1,155,000 an 3,300,600

Total 39,902,041 | 29,169,304 | 18,187,155 666.423| 7,924,923
AMERICA
Toul | [ 170,372,531 | 52,539,883 | zs,m.gsz| 1.:41,039] 263,076,485

SOURCES FOR TABLE IV

Where no source is mentioned we have applied the proportions
given by Loyo to the most recent population estimate in
Statistical Year-Book of the League of Nations 1934/35, pp- 19—
20 (for Bahamas to the population in Annual Colonial Reports,
No. 1738, p. 6; for Cuba to the population in Depasrtment of
Overseas Trade, Economic Conditions in Cuba, April 1933,
p- 18; for Martinique to the population in Revue d’histoire des
colonies, 1935, p. 146; for Chile to the population in Estadistica
Chilena, 1935, No. 12; for Peru and Colombia to the popula-
tion in Boletin de la Oficina Sanitaria Panamericana, 1935,
p- 279, 1936, p. 187). Ina few cases, where Loyo does not take
account of the small numbers of Negroes or ‘Others’ (Chile,
Colombia, Paraguay), we have slightly revised his percentages.
For Canada, United States, Antigua, Grenada, Jamaica,Panama,
Panama Canal Zone, Puerto Rico, St. Kitts and Nevis, and

110
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" 8t. Vincent, we have assumed that the proportions of the
races have remained the same since the last census.

Alaska. Census 1 Oct. 1929 (sce Census of the United States

1930, Outlying Territories and Possessions, pp. 13, 15): 28,640
Whites, 29,983 Indians (full-blooded and of mixed Indian and
other blood), 26 Chinese, 278 Japanese, 136 Negroes, 164
Filipinos, 29 Mexicans, 11 Hawaiians, 11 Koreans. Total
population, 30 June 1935: 61,500 (sce Statistical Abstract of
the United States 1935, p. 10).

Canada. Census 1 June 1931 (see Census of Canada 1931, vol. ii,

PP 294~7): 10,134,313 European races, 46,519 Chinese,
23,342 Japanese, 14,687 Other Asiatic races, 5,979 Eskimoes,
122,911 Indians, 19,456 Negroes, 681 Various, 8,898 Unspeci-
fied. Total population, 1 June 1934, see Casiada Year Book
1934-35, p- 164.

Greenland. Census 1 Oct. 1930 (see Danmarks Statistik, Popula-

tion du Groénland 1930, p. 5): 408 Europeans, 16,222 Natives.

Labrador. Total population, see Statesman’s Year-Book, 1930,

P- 348. ‘Some 1,300 Eskimo, the rernainder of British descent’
(The Dominions Office and Colonial Office List 1935, p. 134).

Newfoundland. Total population, see Statesman’s Year-Book,

1936, p. 348. We have roughly estimated the number of
Indians.

St. Pierre and Miquelon. Census 1 July 1931 (see Résultats

statistiques du recensement 1931, vol. i, part i, p. 113): 4,321
Europeans and Assimilated (4,067 French, 254 foreigners).

United States of America. Census 1 April 1930 (see Census of

the United States 1930, Population, vol. ii, p. 25): 108,864,207
Whites, 11,891,143 Negroes, 1,422,533 Mexicans, 332,397
Indians, 74,954 Chinese, 138,834 Japanese, 45,208 Filipinos,
3,130 Hindus, 1,860 Koreans, 660 Hawaiians, g6 Malays, 18
Siamese, 6 Samoans. Total population, 30 June 1935, see
Statistical Abstract of the United States 1935, p. 10.

Antigua. Census 24 April 1921: gr4 White, 3,999 Coloured,
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| ESTIMATING ABORIGINAL AMERICAN POPULATION r

An ‘Appraisal of Techniques

W

~

S
& by Henry F. Dobyns

THE DEA that social scientists hold of the size of
the aboriginal population of the Americas directly
affects their interpretations of New World civiliza-
tions and cultures. Vaillant (1944: 29), for example,
wrote that “population pressure” was “often an in-
direct cause of war in the Old World,” but that it
“was virtually non-existent in Indian America.”
Certainly Germany, Italy and Japan went to war a
generation ago claiming they were so overpopulated
that they required additional territory (Organski and
Organski 1961: 4). Vaillant also concluded, on the
other hand (p. 112), that “sheer pressure of popu-
lastion was an important cause for the military ex-
ploits of Tenochtitlan.” Cook (1946: 83), moreover,
independently raised the question whether the reli-
gion “centered around human sacrifice” of captives,
which was the “focal point of the entire Nahua civi-
lization,” was not evidence of a “social urge” to-
ward checking population increase. He pointed out
that mass immolation of captives seems to have be-
come common just when the central Mexican popu-
lation reached its maximum density and the margin
of subsistence turned “somewhat precarious.”

Hiney F. Dopyns is chairman and professor of anthro-
pology at the University of Kentucky, Lexington, Kentucky.
He was born in 1925 and received his B.A. at the University
of Arizona in 1949, his M.A. there in 1956, and his Ph.D.
ol Cornell in 1960. He has published numerous papers on
the applied anthropology and ethnohistory of peoples in
the southwestern United States and Peru.

The present articles were submitted in final revision to
CURRENT ANTHROPOLOGY 27 v 63 (Dobyns) and 10 vin 64
(Thompson). They were sent for CA treatment to 49
«holars, of whom the following responded with written
comments: John W. Bennet, Ignacio Bernal, Oldemar
Blasi, A. Carmagnani, Sherburne F. Cook, Eusebio Diva-
los Hurtado, William M. Denevan, Henry F. Dobyns,
Harold E. Driver, Frederick L, Dunn, Malcolm F. Farmer,
R. G. Forbis, Helmuth Fuchs, Alexander Hiusler, William
A. Haviland, Alice B. Kehoe, Thomas F. Kehoe, N. Key-
fitz, Peter Kunstadter, T. J. Maxwell, John Paddock,
Milan Stloukal, H. Paul Thompson, and Bruce G. Trigger.
The comments written for publication are printed in full
after the authors’ texts and are followed by replies from
the authors.
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¥ with a New Hemispheric Estimate

Such relationship between cultural interpretation
and human population in a given area is perceived
because social scientists view changing population
density as a social dynamic. The transition in social

‘organization from homogeneous to segmented struc-

ture has been directly attributed to population in-
crease. An increasing population related to increased
food supply “is sufficient to account for the ap-
pearance,” Oberg (1955: 483) claimed, of a social
structure with moieties, sibs, and associations. “Nu-
merical change and concentration appear” to Oberg
(p. 484) “to be the principal factors affecting this
change.” A closely related point of view sees the
formation of new tribal groups as a function of in-
creasing population. “If the population increased
to the neighborhood of 5,600, most tribes—even na-
tionality tribes—seem to have broken apart from
sheer weight of numbers” (Kroeber 1955: 304-05).

As a result of this view of population change as a
cultural dynamic, social scientists (Naroll 1956:
688-93; Mason 1959: 87ff.; Ember 1963: 229-32)
have taken population density to be one index of cul-
tural development. There is, however, little novel,
other than numerical expression, in such views. A
Swiss artist who worked in trading posts on the Mis-
souri River in the early 1850’s remarked upon “a
distinct difference in the development of Indian na-
tions, according as more densely populated commu-
nities increased the necessities of existence” (Jarrell
and Hewitt 1837: 289).

Discussions of the relative power of national states
share this view of population as a fundamental in-
dependent variable. Population size is “a major
determinant of national power” according to Davis
(1958: 199) because, first, it is one of the main factors
in the size of a nation’s labor force; second, mass pro-
duction and distribution are advantageous propor-
tionately to the scale of the population they serve;
and finally, military personnel for fighting or oc-
cupation duty must be drawn from total population
ever since the invention of the citizen-army. Or-
ganski and Organski (1961: 31) predicted no “dra-
matic shifts” in population rank of nations because
the days of mass migration have passed. Yet they
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clearly see population as a major component of na-
tional power (p. 3). They assert that a “great power”
must have at least 45,000,000 inhabitants (p. 13) al-
though they recognize that population is not the only
determinant of relative power (p. 4).

This view of population finds its anthropological
cxpression in a view of society which assumes polit-
ical integration to be a constant. Murdock (1957:
674) has in cffect considered gross size of population
the only independent variable for distinguishing be-
tween types of social order. In a closely related al-
beit dynamic view, Spicer (1962: 39, 99) attributes
differential results of Indian reaction to Hispanic
culture to variations in aboriginal population density.

The whole school of recent thought that relates
cultural development to the amount of harnessed
energy available within a given society directs atten-
tion to the importance of the amount of manpower
available in that society. Cottrell (1955: 6), for ex-
ample, views man as one type of ‘energy converter”
in terms of which all other such converters can be
evaluated. He identifies the relationship between
food raisers and other members of a society as “the
crucial area for analysis” because of the determina-
tion of minimum energy requirements by the size of
population (p. 117).

The particular concept that social scientists share
of aboriginal American population in turn assumes
some direct practical importance in contemporary
affairs. It becomes broadly significant because the
social science concept diffuses to public policy makers
(cf. International Labour Organization 1953: 30-31).
1t influences such men as attorneys involved in the
decision-making process of governmental commis-
sions and courts (cf. Campbell and Clark 1962: 23—
24). It colors the conclusions of other scientists; e.g.,
in a medical history of the conquest of the Americas
whose thesis is “that disease had profound and spe-
cific effects” which were both “decisive and deter-
mining,” one glimpses this implicit conditioning of
conclusions in a statement about the Indians: “In
view of the immense territory they held, their total
numbers, probably between 2,000,000 and 2,500,000,
were astonishingly small” (Ashburn 1947: xvii).

It seems worthwhile, therefore, to examine the
validity of the widely held concept of a low density of
American population prior to European conquest and
colonization. This paper ' attempts to analyze some
major methodological reasons why estimates of abo-
riginal American population have yielded a picture
of small scale preconquest human population in the
Western Hemisphere.

CONSERVATIVE HEMISPHERE WIDE
ESTIMATES

Rosenblat (1935; 1945: 92; 1954: 102) arrived at
a hemisphere-wide estimate of 13,385,000 Indians

t This analysis originated from research carried out for the
Arizona State Museum with funds from the Arizona State Parks

Board. Writing was supported by the Cornell Peru Project with

funds from a grant to Cornell University by the Carnegie
Corporation of New York. Manuscript preparation and revi-
sion was aided by the Comparative Studies of Cultural Change
under Cornell University Contract AID/csd-296 with the
Agency for International Development’s Office of Technical
Cooperation and Research. Conclusions are the author’s and
do not reflect policies of any supporting agency.
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for 1492, taking that date to represent preconquest
conditions. Rosenblat’s work comprises the most im-
portant general summary of the subject published in
Spanish to date and is cited approvingly by writers
in Spanish (cf. Barén 1942: 143-45). Rosenblat
implied an average aboriginal population density in
the New World (including Greenland) of one person in
just over three square kilometers (0.319 per km?). In
the English analysis most widely referred to, A. L.
Kroeber (1939: 166) estimated 8,400,000 Indians in
the Americas in preconquest times, although he ad-
mitted that his figures were low. This estimate im-
plied an average aboriginal population density in the
Americas (including Greenland) of only one person per
five square kilometers (0.2 per km?®). Both Kroeber and
Rosenblat proceeded implicitly on the general meth-
odological assumption attributed by Wilcox (1931:
44) to James A. Garfield (who attributed it to Sa-
muel Johnson): “To count is a modern practice;
the ancient method was to guess; and when num-
bers are guessed they are always magnified.”

The Rosenblat and Kroeber hemispheric popula-
tion estimates represent the extreme reaction to those
made by earlier commentators on New World popu-
lation beginning with Bartolomé de Las Casas. In
1541 (MacNutt 1909: 314; Philips 1656: 1), Las
Casas undertook to estimate, not the total native
population of the Americas, but merely Indian mor-
tality within the area then subjected to Spanish con-
trol. He calculated that “more than twelve million
persons, men, and women, and children, have per-
ished unjustly and through tyranny, by the infernal
deeds and tyranny of the Christians” (MacNutt 1909:
317) or in an earlier translation (Philips 1656: 5)
“there have innocently petished above Twelve mil-
lions of souls, women and children being numbers in
this sad and fatall list.”

Las Casas asserted, in other words, that more In-
dians than Kroeber believed existed at the time, and
nearly as many as Rosenblat estimated to exist, per-
ished during the 40 years after 1500. Actually Las
Casas felt the true 40-year mortality had been 15.-
000,000 Indians, more than Rosenblat thought exist-
ed, and his jurisdiction-by-jurisdiction mortality es-
timates totaled over 24,000,000 Indians (Rosenblat
1954: 101 n. 11). In 1560, Las Casas raised his esti-
mate of Indian mortality to that date to 40,000,000
(Las Casas 1951: 363).

Prior to the Rosenblat-Willcox-Kroeber impact on
social-science images of preconquest Indian popula:
tion size, several markedly higher estimates of
aboriginal New World population had been made
which to some extent at least placed Las Casas’ es-
timated Indian mortality within the realm of possi-
bility. Rivet (1924: 661) estimated from 40,000,000
to 45.000,000 and Sapper (1924: 100) from 40,
000,000 to 50.000,000, a density of about one person
per square kilometer or a bit more. Spinden (1928:
660) placed the aboriginal population apogee at about
1200 A.p. with from 50,000,000 to 75,000,000 indi-
viduals. His figures implied an aboriginal peak popu-
lation density from 1.2 to 1.8 persons per squarc
kilometer. This wide range of estimates moved Stew-
ard (1949: 655) to point out that such discrepancies
made evident the methodological difficulties inherent
in estimating aboriginal populations and proved that
methods or data were faulty. This paper attempts 0
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TABLE 1

INITIAL INDIAN MORTALITY IN MEXICO AND CENTRAL AMERICA, ACCORDING
10 FATHER BARTOLOME DE LAS CASAS

ESTIMATED
JURISDICTION CASUALTIES PerioD CITATIONS
4,000,000~ MacNutt 1909:356
Guatemala 5,000,000 16 years Philips  1656:51
MacNutt 1909:342
New Spain 4,000,000 12 years Philips  1656:34
MacNutt 1909:351
Honduras, etc. 2,000,000 11 years Philips  1656:44
Panama 800,000 8 years MacNutt 1909:335
500,000-
Nicaragua 600,000 14 years MacNutt 1909:341
slaves® 500,000 10 years MacNutt 1909:340
11,800,000-
Total 12,900,000

» Sold in Panama and Peru, where they died, according to Las Casas.

point out methodological faults after comparing popu-
lation estimates made for areas within the hemi-
sphere.

AREA POPULATION ESTIMATES

North America. Mooney essayed a continental abo-
riginal population estimation for North America
by building up totals from tribe-by-tribe estimates.
His calculation of total preconquest Indian popula-
tion north of Mexico including Greenland was
1,153,000 (1928: 33), and it has greatly influenced
subsequent estimates. Kroeber (1939: 31) reduced
Mooney's total to 1,026,000 by substituting his own
calculation of 133,000 Indians in California (1925:
882-83) for Merriam’s (1905: 598) figure of 260,-
000, which Mooney had accepted. Kroeber (1939:
134) believed that the aboriginal population of North
America actually fluctuated around 900,000 inhabit-
ants. Rosenblat (1954: 102) more or less accepted
Kroeber's (1939: 143) reasoning in estimating 1,000,-
000 persons in North America around 1492,

In order better to compare the significance of these
figures, one may convert them into densities. Moon-
ey’s estimate implied an aboriginal density averaging
one person in 19 square kilometers (0.0535 per km?).
Kroeber's lowest estimate implied one person per 24
square kilometers (0.042 per km?). Rosenblat’s es-
timate implied 1 individual per 22 square kilometers
(0.0465 per km?®).

Mexico and Central America. Kroeber (1939:
166) estimated that 3,300,000 persons lived in the
civilized area of Mexico and Central America (con-
sidering Costa Rica and Panama as culturally part of
South America) in preconquest times. Rosenblat
(1954: 102) estimated 5,300,000 individuals inhab-
ited that area, thus topping Kroeber by 2,000,000
even though he was concerned with refuting the
“Black Legend” of Spanish responsibility for de-
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populating Indian America (Rosenblat 1954: 11).
The originator of the legend, Las Casas, certainly
claimed that many more Indians perished in this area
than cither Kroeber or Rosenblat estimated existed
(see Table 1). Sapper (1924: 100) calculated an
ecological potential of 12,000,000 to 15,000,000 in-
habitants for Mexico,

South America. Kroeber (1939: 166) postulated
4,000,000 aboriginal inhabitants in all South Amer-
ica including Panama and Costa Rica, placing 3,000,-
000 of these in the Inca Empire. Thus he viewed the
Mexican and Andean civilizations as on a par in
population. Rosenblat (1954: 102) estimated 6,785,-
000 for the continent south of Panama, with 3,300,-
000 in Peru, Bolivia, and Ecuador. This implied an
average aboriginal population density of 0.38 person
per km?, whereas Kroeber’s figure implied an aver-
age of only 0.22 person per km®. Rosenblat (1945:
92) inferred a smaller population in the Andes
(4,150,000 in Columbia, Ecuador, Peru, and Bolivia)
than in Mexico (4,500,000).

By way of contrast, Las Casas (Philips 1656:
97-98: MacNutt 1909: 384) estimated 4,000,000~
5.000,000 Indian casualties during the first 15 years
of the Spanish-licensed, German-led occupation of
Venezuela, 1526-41. He estimated that 2,000,000
people (Nuix 1782: 13), captured farther cast on the
coast of South America and shipped to the islands of
Puerto Rico and Hispaniola, died in the mincs and
other works (MacNutt 1909: 380). Las Casas (Mac-
Nutt 1909: 401) also accused the Spaniards of killing
over 4,000,000 Indians in the Inca Empire within
the first decade of conquest there, relying heavily
upon the eyewitness account of Friar Marcos de Niza.
This amounted to an estimated mortality of 10,000,-
000 to 11,000,000,

One measure of the recent dominance of the Rosen-
blat-Willcox-Kroeber school of thought about the
density of aboriginal American population is its wide
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imitation. Kubler (1946: 339) also favored an esti-
mate for 1531 of only 3,000,000 persons in the Inca
Empire outside the provinces of Quito, i.e., modern
Ecuador (assuming a 50% population loss in 30 years),
and thought the total could have been no more than
6,000,000 (assuming a 75% loss from 1531 to 1561).
Rowe (1946: 185) arrived at an estimate of 6,000,000
persons in the preconquest Inca. Empire extending
from north of modern Ecuador to northern Chile and
Argentina. Steward (1949: 663) proceeded from
this base to guess a total of 4,700,000 population in
the Inca Empire: 2,330,000 in highland Peru,
1,170,000 in highland Bolivia, 500,000 in Ecuador,
and 700,000 in highland Colombia outside the Chib-
cha area. Steward (p. 665) assumed a precon-
quest population of 9,000,000 in all South America.
Bennett (1946: 7) contented himself with stating
“it cannot be directly inferred that the number of
Indians at the time of the Conquest was the same
or greater than the present census figures indicate,”
and concluded that the Andean population at the
time of conquest was likely not under “4,500,000
and not over 7,500,000 (p. 8). Baudin (1961: 24)
had, on the other hand, placed the population of the
Inca empire “at the time of the conquest” at be-
tween 11,000,000 and 12,000,000. Polo (1913: 53)
estimated 10,000,000 to 12,000,000 at the time of
the 1533 conquest. The latter figures are consistent
with Sapper’s (1924: 100) estimated ecological po-
tential of 12,000,000 to 15,000,000 inhabitants in the
tropical Andes.

The reasoning behind low population estimations
ignored contemporary comment by Spanish imperial
officials on the historic process of Indian depopula-
tion. In 1685, for example, the Marques de Varina
addressed the Spanish king on the subject. In arguing
against attributing depopulation solely to mining op-
erations (a tendency among promulgators of the
“Black Legend™) he pointed to the complete ex-
tinction of the Caribbean Island natives and those of
valleys of Peru and nearby areas “where there are no
mines and more than eight million Indians have
perished” (Fernandez 1949: 36). The contrast be-
tween the views of modern social scientists and of
a colonial authority whose active career spanned a
score of years about the time that American Indian
population probably began to recover is very marked.

It can be said with justice that the Marques de
Varina may have inflated his mortality figures to
try to frighten the King of Spain into action. To
make such an assumption does not entitle the ana-
lyst to discard those figures; it does require him to
seek corroborative or negating evidence. Rosenblat,
Kroeber and their imitators have not done so. Their
characteristic methodology has included deprecia-
tion of -all historical population figures. They de-
precate the departure of thistorical witnesses from
the “truth” for motives they intuitively impute, but
which uniformly led said witnesses to overestimate,
in their opinion, aboriginal populations. They ignore
the fact that eyewitnesses, whatever their biases, at
least observed population trends which the modern
analyst can never witness. Thus Rosenblat (1945:
185) claimed, “The old estimates are always hyper-
bolical,” without offering sound evidence to support
such a claim. As Sauer (1935: 1) pointed out:
“Modern students commonly have been inclined to
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discount early opinions of native numbers, but rare-
ly specified their reasons for doing so.” Although
Kroeber (1939: 177) characterized Sauer’s work as
“another of his revolutionizing studies,” he remain-
ed convinced by his own preconceptions. Although
in 1936, under the impact of Sauer’s and Meigs's
(1935) analyses, he made explicit some of his pre-
viously implicit assumptions, Kroeber (1939: 180)
remained antidocumentarian:

The vast majority of figures by contemporaries are
too large. This fact will be generally admitted. The prob-
lem is to know when the exaggeration is slight and when
it is unreasonable. In general, documentarians tend to
cling to the more moderate figures given in the records,
ethnologists to distrust them generically. Where Sauer
shaves sixteenth- and seventeenth-century statements, |
am likely to reject most of them outright.

Certainly Kroeber's description of documentarians
applied to many historians. Hammond (1927: 122
n. 463), for example, thought New Mexico colonizer
Juan de Onate “probably exaggerated” when he gave
3.000 as the population of Acoma Pueblo in 1598,
Onate and others “exaggerated the numbers in order
to convince the king of the importance of the prov-
ince,” according to Hammond. Yet the Spaniards
slew either 600 or 800 Acomas and captured 570
or 580 in a three-day battle (Hammond 1927: 120-21)
that involved only part of an anti-Spanish faction—
as Indians who had been out of the pueblo cultivating
their ficlds during the conflicts later testified at the
Spanish trial of Acoma captives held in Santo Do-
mingo Pueblo (p. 122)—and two pacifist leaders had
deserted the pueblo with their followers some time
before (p. 113).

Steward (1949: 655-56) sought to state explicitly
the methodological assumptions he and other an-
thropological analysts of like persuasion have em-
ployed. His brief summary of various estimation
methods failed, however, to do more than describe
them from his point of view, which falls within: the
range of methodology of the skeptical group. He did
not evaluate the results of the several methods of es-
timation employed, nor spell out criteria for data
evaluation except in applying some procedural prop-
ositions of Kroeber’s formulation. It seems appro-
priate, therefore, to review some of the principal
estimation methods that have been employed by var-
ious investigators and the relation of these methods
to data and their accuracy.

PROJECTION METHODS

Some form of projection of population figures for
small, more intensively studied areas to larger, less
well-studied areas of the New World is the method
by which a number of Americanists have estimated
aboriginal population.

Hemispheric Projections. Taking one at least approx-
imately known set of data, the contemporary Indian
population, Rivet attempted to project back through
time to an aboriginal population estimate using a factor
derived from one well-studied area. Rivet's (1924

601) basic population figure was about 15,000,000 .

living Indians in the Americas. His projection factor
was derived from North America, with 403,000 liv-
ing Indians as compared to an estimated 1,148,000
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at discovery (p. 600). Assuming a constant ratio of
depopulation in the hemisphere, Rivet estimated a
maximum of 40,000,000 to 45,000,000 aboriginal in-
habitants, a density of 1 person per square kilo-
meter over the entire area (pp. 601-2). In 1931
Krocher (1939: 160) asserted that we “may not
infer from present-day large populations to native
large ones.” In support of this methodological asser-
tion, Kroeber posited a straight-line increase of popu-
lation throughout historic times by projecting back-
ward in time the apparent rate of increase implied
by Humboldt's figures for 1793-New Spain and the
Mexican census of 1930. “If it could be assumed
that the increase could be continuously projected
backward, we should be starting with little more than
300,000 souls in 1500 A.p.—and that in all New
Spain...” So although he cited Rivet's estimates,
Kroeber (p. 165) had already rejected his method.

Under the impact of Sauer’s analysis of documents,
Kroeber (1939: 180) was willing by 1936 to grant
some methodological validity to this projection pro-
cedure. “Modern population is some index of orig-
inal native population, at least under Latin-American
rural conditions. Sauer uses this principle.” Kroeber
displayed his continued aversion to historical evi-
dence by immediately shifting the argument to a
discussion of the concept of “subsistence potential-
ities.” (As a matter of fact, Sauer had not “used” a
principle of equivalence of modern rural and pre-
conquest aboriginal populations; he merely com-
mented [1935: 32] on their apparent coincidence.)

The fact that enumerated “Indian™ population is
currently increasing implies that it has done so for
some time. Kroeber’s straight-line projection of this
population trend all the way back to preconquest
times took cognizance of this late historic trend. It
failed to take into account, however, unassailable
carly historic evidence that Indian population in
fact fell from its prehistoric level to an absolute
historic minimum, a nadir from which it is still re-
covering. Kroeber’s choice of 1793 population fig-
ures for New Spain was undoubtedly dictated in large
part by their availability, but that date unfortunately
falls very close to Jenner’s perfection of vaccination
against smallpox. Vaccination has been, in all prob-
ability, the major single factor in New World native
population recovery since 1800, so any backward
projection of post-1800 population trends which as-
sumes that pre-1800 and post-1800 disease environ-
ments were not seriously different falls into fatal
error.

Kroeber’s objections aside, the method employed
by Rivet actually was subject to several limitations.
The precision of enumeration of living Indians clear-
ly affects the final estimate obtained by such extra-
polation. Racial fusion to produce “a new type, the

so-called mestizo,” is a major population character-

istic of Latin America (Cook 1946: 81) and the dif-
ference between the Indian population figures re-
ported by the U.S. Bureau of the Census and by the
Bureau of Indian Affairs reflects the difficulty of
even defining “Indian™ as a result of interbreeding.
So the projection of historic “Indian” population
figures is always subject to the error of reasoning
from a racially mixed historic population to a pure
Indian prehistoric population.

Of equal methodological importance, population
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is not the static quantity such projection implicitly
assumes. As censuses subsequent to 1924 have
shown, enumerated “Indian” population continues
to rise, so that the estimate of aboriginal populace
obtained in this manner depends entirely upon which
census returns are employed. This defect is well il-
lustrated by the difference between Rivet's figure of
15,000,000 contemporary Indians and Spinden’s
(1928: 660) figure of 25,000,000, published only four
years apart.

An additional defect in Rivet's projection proce-
dure was his dependence upon an estimation of pre-
historic North American population in order to de-
rive the depopulation ratio he employed. The hemi-
spheric population estimate obtained by this method
could be no more exact than the estimate of aborigi-
nal North American population which yielded the
factor used to project the aboriginal population of the
rest of the hemisphere. Rivet employed Kroeber's
North American estimate, whose merits will be ex-
amined below. Still, obtaining a ratio from data how-
ever faulty represented an attempt at working out an
empirical method not even essayed by Spinden, who
simply assumed Indian population about 1200 A.p.
to have been two to three times greater than contem-
porary Indian population.

United States Projections. On a less ambitious
scale, MacLeod attempted to estimate the aboriginal
population of the U.S. by projecting estimated aborig-
inal population densities of studied areas over a
known geographic area. Thus as Willcox (1931: 49)
remarked of a different analysis, “in starting with
an assumed density of population he used a better
method” than mere compilation. MacLeod assumed
that 2,000,000 square miles of the U.S. were fit for
aboriginal Indian habitation. He accepted Kroeber's
figure of about 130,000 Indians in California in pre-
contact times, which yielded a density of one person
per square mile (MacLeod 1928 : 15), and reasoned
that if the rest of the country were as densely settled
as California, there were 2,000,000 Indians there in
aboriginal times.

MaclLeod checked his estimate by computing abo-
riginal population density in tidewater Virginia from
early English descriptions. Multiplying warrior totals
by a factor of three, which he considered conserva-
tive since it implied a population barely reproducing
itself, MacLeod (pp. 545-46) found a density of two
Indians per square mile in the area most familiar to
English colonists. Willcox (1931: 53) accepted esti-
mation of the population of India from army size,
but surprisingly preferred (p. 55) Mooney's lower
figure to MacLeod’s higher one for Virginia, on
grounds that Mooney presented “fuller evidence.”
Moonecy (1928: 6) presented a whole page of tab-
ular population figures for the South Atlantic states,
to be sure, including all of six unsupported lines on
Virginia Indians. MacLeod (1928: 545) meticulous-
ly marshalled his sources and explicitly stated his
hypotheses, so his conclusions would seem much to
be preferred on procedural grounds. His estimated
tidewater Virginia population density suggested to
MacLeod (1928: 16) that the national estimate
based on Kroeber’s California figure was low, taking
into consideration the fertility of the St. Lawrence

399

o A L |t

T

Centre for Policy Studies

Dharampal Archives CPS-ER-03

www.cpsindia.org




B ki

e di

.

N o bt

R

Lt

R ———

L it 1

Centre for Policy Studies

River Valley, the Saskatchewan lakes and the north
Pacific Coast fisheries. So he estimated “a pre-Eu-
ropean Indian population of roughly three million” in
the United States, not the 4,000,000 a literal inter-
pretation of his own figures implied.

MacLeod implicitly assumed the Virginia Indian
population observed by Englishmen to have been
aboriginal in density, an assumption that may be
questioned in view of the early prevalence of epi-
demic discases. Then he assumed that the density of
Indian population in Virginia was appreciably greater
than the average over the U.S., which agreed with
Kroeber’s (1939; 166-71) theory of greater popula-
tion density along salt-water shore lines.

Later investigation has indicated that MacLeod
erred on the side of caution. Aschman (1959: 178,
Table 7) recently estimated that aboriginal popula-
tion density averaged 1.12 persons per square mile in
the central desert of Lower California. This is one of
the world's areas least hospitable to human habita-
ton (Aschman 1959: 5-27). Such a density of abo-
riginal populace in such an adverse environment
certainly suggests that the Upper Californian density
should have been considerably greater than Kroeber
thought, if population pressure were cqually adjusted
to recources available in the two Californias. This im-
plies that Kroeber’s estimate of one Indian per square
mile is low, and that MacLeod was overly conservative
in not applying his tidewater Virginia population
density of two Indians per square mile nationwide
instead of compromising on 1.5 persons per square
mile, a figure halfway between his and Kroeber's
density estimations for the opposite shores of the
continent.

Cook employed a similar projection method for
estimating aboriginal population of Lower California.
He (1937: 7) accepted Meigs's calculations of an
average of 1.15 persons per square mile in the north-
ern part of the peninsula, raising the figure slightly to
1.3 =+ 0.1 to allow for slightly greater density. Pro-
jecting this average density over 29,100 square miles
of the peninsula provided Cook (p. 8) with an esti-
mate of upwards of 38,000 persons in aboriginal
times. This implied a total peninsular aboriginal
population on the order of 48,000 individuals.

In view of Aschman’s more recent investigations,
that figure should be regarded as a minimal esti-
mate. If Aschman’s conservative central desert fig-
ure, 1.12 people per square mile, is projected over the
42,200 square miles of all Lower California (Cook
1937: 7), one finds that the area held at least 47,264
aboriginals, even if the more favorable northern
and southern environments were no more densely
populated than the central desert. Since they un-
doubtedly were more heavily populated, the aborig-
inal peninsular population must have exceeded 50,000
by a wide margin. »

California Projections. 1t is clear from the Rivet
and MacLeod uses of the projection method that the
aboriginal population of North America has become
a key figure in hemispheric estimation, and that the
aboriginal population of California occupies a key
position within that larger total. The fact that Kroe-
ber's estimate of California aboriginal population
was obtained by revising downward Merriam's car-
lier figure, which yielded a density estimate equal to
Aschman’s for the central desert of Lower California,
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calls for a re-examination of Kroeber's and Mer-
riam's methods.

Merriam anticipated MacLeod in projecting the
population density of a small, documented area over
a larger geographic region. His base line in time was
1834, when upward of 30,000 converted Indians were
reported in California (Merriam 1905: 597). This
datum Merriam projected outward through space and
backward through time. He inferred that there was
one unconverted Indian in the area the missions tap-
ped for every three converts (p. 598), raising the 1834
population for the immediate missionized area to
40,000, He took depopulation into account by al-
lowing for a loss of 10,000 due to Spanish contact,
bringing his estimate of precontact population to
50,000. Then (p. 595) he calculated the area tapped
by Spanish missions to have been !/s of the non-desert
part of the state, inferred an equal aboriginal popu-
lation density, and estimated 250,000 Indians. Adding
10,000 persons in the desert areas, he arrived at
260,000 Indians in aboriginal California (p. 598).

Kroeber (1925: 880) considered some of Mer-
riam’s assumptions quite conservative. He thought
that Merriam’s proportion of 1834 to 1769 popula-
tion was too low “in view of the enormous mortal-
ity at some of the missions” (pp. 880-81). He
questioned Merriam’s base line population figure, pre-
ferring “the exact figure of 24,634 for 1830" (p. 881).
He also defined the missionized area as nearly '/» of
the state instead of !/s.

Starting from an 1830 population rounded off at
25,000 mission Indians, and retaining the proportion
of 14 this number of unconverted natives, Kroeber
calculated a population of 33,000 for the mission
area. He allowed 14 that figure for decrease since
1769, estimating 50,000 in the missionized area as
of 1770. Projecting this figure across the state yielded
him a total estimate of 150,000 individuals. Using a
different method (1925: 882-84), he arrived at a
total of only 133,000. Kroeber (1939: 143, Table
9) calculated a population density averaging 0.433

" person per square kilometer during aboriginal times

in California. This density varied from 0-5 persons
per square kilometer in the desert areas to over 70
individuals per square kilometer in favored parts of
the Central Valley and Pacific Coast north of San
Francisco Bay (p. 154: Map 19).

Yucatan Projections. The population density es-
timates for late aboriginal times arrived at by Kroe-
ber, MaclLeod, Cook, Meigs, and Aschman for dif-
ferent parts of North America make appropriate a
discussion now of a density estimate of a very dif-
ferent order for the peak population of the Old
Maya period in Yucatan. Ricketson (1937: 16) ar-
rived at an estimate of 270.8 persons per square mile
by applying a series of explicit assumptions to hard-
won archacological survey data. Ricketson and his
associates counted prehistoric house-mounds within
a defined surface sample area at Uaxactun, then mul-
tiplied the number discovered by a factor of five per-
sons per house-mound. They derived this factor
from contemporary studies of household size in Yu-
catecan settlements. Ricketson arrived at his 270.8
persons per square mile estimate by explicitly as-
suming that only !4 of the house-mounds en-
countered were occupied simultaneously. Assuming
that all recorded house-mounds had been occupicd
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g the tion density of 1,083.3 persons per squarc mile of - )
e habitable land—a clearly illogical situation. early estimates of travelers and settlers; the conclusions
S While the problem to which Ricketson ad- of ethnologists familiar with the people at a later time;
B are dressed himself in projecting the estimate of popula- g{‘}el “l“:“b“;: ':g 5“0‘;'“ "'"”‘gcsf T;réllage sites; the “".l:]‘!'
- This tion density at Uaxactun to the Yucatan Peninsula by 6t o Licdons sreax the aw R g e
5 was the scale of population in Old Mayan times con- : ; a5 (e AVRIELILEY o
¢ and J ! ; ; supply in each habitat, and indications of the ratio of
e was s!d_crably prior to the epoch of peak hemispheric abo- density of population in adjacent areas of differing
s tap- rlgmval population, his methodology merits mention. surface environment.
- 1834 Having found only about 14 the arca surveyed at
fea to Uaxactun to be habitable and to bear evidence of Using this procedure, he arrived (p. 883) at an es-
by al- prehistoric habitation, and having found some cor- timate of 133,000 Indians living in California in
ontact. roboration for this local ratio in trail characteristics 1770.
ion' to elsewhere, Ricketson explicitly assumed that only 14 Steward (1949: 656) has summarized one of Kroe-
tapped of the surface arca of Yucatan had been habitable. ber’s principal working assumptions in these words:
-desert Employing his lower estimate of density, he arrived “most contemporary estimates, particularly by the
popu- at an approximation of 1%.300,000 individuals as the early _Spanish missionaries and administrators, were
Adding peak Old Mayan population. too high.” He then went on to concur: “Kroeber’s
sved at In his synthesis of Mayan archaeohistory, Morley suspicion of such estimates is certainly justifiable in
598). (1947: 316) followed Ricketson, repeating his “es- the case of soldiers, who obviously exaggerated the
bf Mer- timates ranging from a minimum of 13,300,000 to a number of their enemies. Missionary guesses of
thought maximum of 53,300,000." The latter figure assumed independent tribes were also liable to exaggeration”
popula- simultancous habitation of all house-mounds and was (p. 657). Steward meant, presumably, that Spanish
mortal- clearly unrealistic. In revising Morley’s text, Brainerd soldiers magnified the number of their enemies
k1). He (1956: 262) explicitly reduced the proportion of house- through fear, desire for reinforcements, or hopes for
ire, pre- mounds occupied at any one time to one in every eight glory, and missionaries through desires for increased
p. 881). recorded, thus arriving at an estimated density of financial support for conversion activities.
Iy 1/s of 136 persons per square mile. He felt that this figure Kroeber's second assumption was that “a competent
was still higher than reality, arguing that the “nor- ethnologist may correct such estimates for an area
d off at mal Maya homestead™ includes two houses or more, he knows well” (Steward 1949: 656). Admitting that
oportion Brainerd implied, then, a density of from 64 down the assumption might not be true, Kroeber (1939:
Kroeber to 45 individuals per square mile, or a total Yucate- 180) claimed “it is evidently made by American
mission can population on the order of 2.216,666-3,325,000. anthropologists who have concerned themselves with
hse since Elsewhere Brainerd (1956: 47) claimed that there the subject.” One of the inherent pitfalls in such an as-
area as is no evidence for a heavy lowland Mayan population sumption is that the ethnologist attempting a regional
e yielded at any time, and suggested the 30 persons per square or continental synthesis cannot possibly judge data
Using a mile modern Yucatecan density as “a likely max- on other groups as accurately as those for natives
ed at a imum.” among whom he has personally carried out investiga-
3, Table This guess by Brainerd clearly conflicts with the tions. Nicholson (1962: 880) recently called atten-
hg 0.433 carefully worked out estimates based on actual ar- tion to the failing of “viewing the high cultures of
al times chaeological survey data. Yet, whether the “true” Mesoamerica through North American ethnography-
persons figure was 30, 45, or 64 persons per square mile, the tinted glasses” as contributing to “Kroeber's gross
over 70 Mayan data from the lowland rain forest area of the underestimate of the contact population of Meso-
parts of Yucatan Peninsula indicate one of the peak densities america.”
h of San of New World populations. These densities contrast The probable accuracy of corrections in an area
starkly with Kroeber's (1939: 159) average density he knows well by an ethnologist of Kroeber’s un-
nsity es- of only three persons per square kilometer in Mexico questionable field experience may be determined by
by Kroe- and Central America. They suggest that Kroeber, a recheck of his estimate of the number of California
h for dif- was indeed correct when he wrote (p. 160) that: Indians in immediate pre-Spanish times, clearly the
opriate a “The actual population in 1500 A.D. may have been key case in current estimations of aboriginal Amer-
very dif- more” than his 3,000,000 estimate. jcan population. Such a recheck has been made and
the OId \].vill be discussed below in considering its methodo-
: 16) ar- “ " ogy.
juare mile DEAD RECKONING” METHOD There remain yet other considerations with regard
s to hard- In undertaking a systematic examination of the to the “dead reckoning” method. One shortcoming in
n and his question of the size of aboriginal American popula- its previous application to population estimates is
ds within tion north of Mexico, Mooney (1928: 1) planned the matter of consistency of societal scale. Kroeber
then mul- to divide the continent into a number of “natural (1939: 131) claimed merit for his California popu-
f five per- sections,” and then to “discuss the population of each lation estimate because it followed Mooney's society-
his factor in turn, first generally and then tribally.” This plan by-society reckoning technique. Navigation by dead
ize in Yu- produced tabular listings of tribal populations added reckoning involves, however, constant placement of
his 270.8 together into “regional and continental totals, in one object in spatial relationship to others. So Kroe-
plicitly as- what Krocber (1939: 131) labeled the “deadreckon- ber's choice of methodological labels may be ques-
ounds en- ing” method. tioned, since both he and Mooney ignored available
Assuming When the latter reconsidered the question of abo- population landmarks; e.g., they apparently did not
occupied riginal Californian population, he (1925: 882) es- cross-check their estimates of the population of ini-
% timated each group separately by this method, using: mical tribes to discover whether or not they were
ROPOLOG
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logically consistent. The consequences of failing to
compare population estimates for one group with
those for its enemies may be pointed out briefly using
the League of the Iroquois.as an example.

A very interesting picture of the efficiency of Five
Nations warriors can be built up by some real dead
reckoning. Mooney (1928: 4) estimated and Kroe-
ber (1939: 140) accepted a population of 5,500 for
the Confederacy, although Kroeber (p. 133) did ad-
mit that “the Iroquois proper are put disproportion-
ately low, perhaps under the influence of Hewitt, who
seems to have been impressed by the humble begin-
nings of the great confederacy.” Adding up their es-
timated populations of tribes at war with the Five
Nations, one finds the Conestogas estimated at 5,000;
Eries, 4,000; Neutral, 10,000; Huron and Tionon-
tati, 18,000; Abnaki, 3,800; Mahican, 3,000; Dela-
ware, 8,000; Western Shawnee, 2,000; Catawba and
related tribes, 17,500; Algonkin and Ottawa, 7,300;
Montagnais, including Naskapi and others, 5,000;
and Cherokees, 22,000 (Kroeber 1939: 141)—a to-
tal of 106,100. If one then adds up the populations
of tribes which one or another of the Five Nations had
reduced to subject, tribute-paying status, one finds the
Montauk estimated at 6,000; Massachusetts, 13,600;
Pennacook, 2,000; Wappinger, 5,600; Nanticoke,
2,000; and Conoy, 2,700 (Kroeber 1939: 140)—a
total of another 31,900 individuals. This adds up to
138,000 Indians the Five Nations had to control or
fight. To be sure, the comparative efficiency of Five
Nations warriors cannot be gainsaid. Father Jean
Pierron said that a Mohawk victory over the Mohi-
cans in 1669 “was more glorious than profitable be-
cause they [Mohawks] are very few in numbers, com-
pared with their enemies, who can bring against
them fifty men to their one” (Thwaites 1899: 155).
Even so, either 50 or 25 to one seems rather unlikely
odds in Indian geopolitics and throws some doubt
upon Kroeber’s claim that he and Mooney employed
dead reckoning. The Mooney-Kroeber figure of 5,500
for the Five Nations is clearly a low estimate. Perhaps
10 times that number would be a more reasonable
approximation. Since the tribal units formulated by
Kroeber represent a considerable range of historic
time, and do not necessarily reflect aboriginal times
at all, this little exercise in dead reckoning is offered
merely to indicate some consequences of neglecting
to carry out this kind of cross-checking.

Another shortcoming of the “dead reckoning”
procedure as hitherto employed has been lack of
rigorous definition of “aboriginal conditions.” This
has resulted in presentation of historic Indian popu-
lations as “aboriginal” which were in fact surviving
remnants long after intensive contact with Europeans
had begun. Thus Mooney (1928: 4, 6) took the date
1600 as “aboriginal times” in the U.S. North and
South Atlantic States, and in eastern Canada (p. 24).
He took 1650 for the Gulf and Central states (pp.
8-9, 11), and 1670 for Central Canada (p. 26).
Then he retreated to 1690 for the Southern (p. 13)
but 1780 for the Northern Plains and Northwest Coast
(pp. 15-18) including British Columbia (Mooney
1928: 27-30). To Mooney aboriginal times meant
1740 for Alaskan natives (pp. 31-32) but 1769
for Californians (p. 19). He accepted a date of 1845
for the central mountain region (p. 22), but 1680
for the tribes of New Mexico and Arizona. He dated
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aboriginal times among Greenland Eskimos at 1721
(p. 23).

It may be argued that differential dating of “abo-
riginal” population is in fact necessary because the
biological and social environment of American na-
tives shifted from conditions favoring population
growth to deleterious ones at different times. Even
so, the particular dates taken by Mooney to represent
aboriginal population conditions arc in many cases
much too late. A case in point is that of the Northern
Plains Indians. In his analysis of Indian population
trends there, Wissler (1936: 36) found that: “The
history of the areas studied reveals contact direct,
and through intermediaries, as early as 1670;"
Mooney's figures, from 1780, are 110 years later,

Another pertinent example is that of the Puchlo
Indians of northern New Spain. Mooney (1928: 22)
estimated their population as “aboriginal” in 1680,
Yet that was the very year those Indians rose in revolt
against their Spanish overlords and drove the latter
south out of the present area of Arizona and New
Mexico. The Pueblo Revolt of 1680 was quite clear-
ly a native reaction against directed cultural change.
It reacted against Spanish conquest and colonization
of Pueblo lands that began in 1598 (Hammond 1927:
94-104, 112-23) and by 1601 had reduced the
Indians, upon whose food production the Spaniards

subsisted, to “eating branches of trees, carth, char-~~

coal and ashes” so that many starved to death (p.
145). Spanish colonization of the Pucblo area created
a regularly-traveled trade route to central Mexico
along which disease agents undoubtedly moved with
people and goods, so that aboriginal biological con-
ditions must have ended among the northern Puebloan
peoples soon after 1598 if not before.

A comparison of Mooney's 1680 population esti-
mates with some others for the same population
shows that his “aboriginal” Pueblo estimates were
much lower than reality and much later than pre-
European times. Nearly half a century before the
Pueblo Revolt, a Franciscan administrator had esti-
mated a Pueblo population of over 58,500 (Hodge,
Hammond, and Rey 1945: 62, 64-65, 67-69, 71-
73, 75) without counting two provinces. Earlier Span-
ish accounts generally suggest even larger population
figures. An carly U.S. trader in New Mexico, Josiah
Gregg (1844: 270; Thwaites 1905: 56-57; Moor-
head 1954: 188) formed an opinion of Pueblo popu-
lation trends consistent with Spanish documents
when he guessed that the Pueblo populace which he
estimated at 9,000-10,000, had been 10 times as
numerous at the time of conquest.

By way of contrast, Willcox (1931: 55) implicitly
approved the aboriginal population cutting tendency
by citing Kidder as having “lowered Mooney's esti-
mate of the original pueblo population of Arizona
and New Mexico more than two-fifths.” As a matter
of fact, Kidder (1924: 39) published his guess, unsup-
ported by direct documentation, four years before
Mooney’s post-humous work. Kidder’s “Spanish con-
quest” could mean 1540, 1598, or 1692, so his time
referent was no more specific than Gregg's. He cut
5,000 off Bandelier’s (1890: 121-36) estimation of
Pueblo population at about 25,000 at the time of con-
quest. Spicer (1962: 14) recently concluded that the
Puebloans numbered no more than 40,000 about
1600 A.p,
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ETHNOHISTORICAL METHODS

Other investigators have utilized documentary sources
in order to estimate aboriginal population size in
quite different ways. These investigators may readily
be distinguished from the “skeptical® group by
their empirical approach to documentation and their
relatively imaginative procedures for determining the
reliability of historic documents rather than assuming
these to be systematically erroneous on the side of
exaggeration of population.

These investigators have long since met one of the
two conditions Kroeber (1939: 131) set forth for re-
vising his figures. “I shall cheerfully admit a larger pop-
ulation for native America,” he concluded, when there
should be “convincing studies of specific districts in
Latin America which, with maintenance of a reason-
able balance within the whole of Latin America,
compel a total there more than seven or eight times
as great as Mooney's.” Cook, Simpson, and Borah
have demonstrated fairly conclusively from documen-
tary analysis an aboriginal central Mexican popula-
tion alone more than 10 times Mooney’s estimate
for North America. Rosenblat has displayed none of
Kroeber’s openness to proof. The rigidity of his
thinking appears in the consistency of his hemi-
spheric population estimate in two revisions of his orig-
inal work despite new evidence and interpretations,
Rosenblat’s bibliography expands, but his estimate
remains static.

CRross-CHECKING SOURCE CONSISTENCY

A generally accepted method of checking the re-
liability if not the validity of cultural data collected
by interviewing informants is cross-checking what
one says about a phenomenon against what another
says about it. This is perhaps the simplest empirical
method of source evaluation, firmly embedded in
Anglo-American court procedures and Civil Service
Commission background checks as well as ethnolog-
ical field investigation. Tt may be applied equally well
lo statements preserved in historical documents and
contemporary respondents’ statements.

Cook (1956) has provided a model of cross-check- '

ing method by directly comparing data collected from
different informants by different ethnographers.
Commenting upon one ethnographer’s criticism of a
local county history, Cook (1956: 111) implied cri-
teria for evaluating the accuracy of sources: “If we
are going to discredit the testimony of the chief con-
cerning his own village thirty years previously, we
had better throw out along with it the information
secured from septuagenarians who have to recount at
second hand what their forefathers told them.”
Cook consistently estimated greater populations
for north coast California Indians than had Kroeber.
Cook (1956: 84) found that Kroeber’s decision that
there were two Yurok houses for every three house-
sites was in error, and by comparing village and house
tounts compiled by Kroeber (1925), Waterman
(1920), and Merriam, (1905) estimated 3,100 Yu-
rok where Kroeber set 2,500 as absolute maximum.
Comparing Kroeber (1925: 116), Loud (1918) and
Merriam, Cook (1956: 93-97) estimated 3,300
Wiyot in contrast to Kroeber’s 1,000. Cook (pp. 99—
100) doubled Kroeber's (1925: 130) estimate of
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aboriginal Hupa population by comparing his facts
with those presented by Goddard (1903), Merriam,
and an 1852 map. Cook (p. 101) more than quintu-
pled Kroeber's estimated Tolowa population as of
1850, utilizing data from Waterman (1925) and
Drucker (1937); he doubled (p. 120) Kroeber's
(1925: 275) Coast Miwok population estimate by
comparing his information with that furnished by
Barrett (1908) and Catholic mission registers.

It is not necessary to summarize all Cook’s re-
estimates to point out that he ably and amply de-
monstrated by cross-checking what different inform-
ants remembered and told ethnologists about differ-
ent houses and villages. The implications for demo-
graphic methodology are clear. Cook concluded (p.
81) that information obtained from native respon-
dents possesses only limited demographic utility. He
emphasized the psychology of human memory, which
retains qualitative facts such as village names and
locations better than quantitative facts such as the
number of inhabitants in a settlement or the number
of villages. “This failure to retain and transmit
accurate knowledge of number or mensuration be-
comes intensified,” he commented (pp. 81-82), “if
the informant is required to reach across an inter-
vening period of unrest and confusion, both physical
and mental, to an era of stability long since vanish-
ed.” Another factor making for variation between
informants is that a given individual cannot be fa-
miliar with the entire content of his culture.

The methodological assumptions made by “skep-
tical™ analysts excused them from engaging in such
a laboriously scientific method as systematic
cross-checking of sources. Kroeber's sweeping impu-
tation of early estimates by missionaries, administra-
tors, and soldiers, sanctioned by Steward, precluded
even cross-checking statements of one type of Euro-
pean against those of another.

Estimates of aboriginal American population re-
corded by literate Europeans on the scene during
historic times can in fact generally be cross-checked
against other similar estimates, or estimates derived
from other types of documents by the analyst.

Northwestern Mexico. Sauer (1935: 2) employed
the latter type of cross-checking technique for ar-
riving at estimations of aboriginal population in the
northwestern part of modern Mexico. Since the
documents available seldom recorded total popula-
tions, he converted “warriors, families, baptisms or
other items™ into approximations of total populations.
In converting number of families into total population,
Sauer used a factor of six, one person less than the
average contemporary family size in the same Mexi-
can region. In converting baptisms into total popula-
tion in completely Christianized areas, Sauer expli-
citly assumed a birth rate of 40 per thousand, fol-
lowing contemporary Pueblo and past rural Scandi-
navian rates. Missionary records also frequently
yield figures on baptisms performed on small child-
ren of the “age of innocence” when parents proffer-
ed their offspring for the rite. Sauer (1935: 3) found
this age span to have been “four years of age and
younger” and determined that contemporary age
distribution placed 1/10 of the total population in that
age range. He also assumed explicitly that children
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under doctrinal instruction were aged 5 to 12 and
constituted about 1/5 of the total population. Inas-
much as historical data were available for “small
and discontinuous arcas” Sauer necessarily also in-
dulged in many interpolations, aware of the hazards
in such a projective procedure. As a result, he ar-
rived at a series of population estimates “in appar-
ent disagreement with the opinion of American an-
thropologists"—particularly Mooney and Kroeber.
Sauer's (1935: 5, Table 1) results are worth com-
paring directly with Krocher's in order to indicate
the order of difference obtained by their different

methods. Sauer calculated a range in aboriginal popu- -

lation density from 10 persons per km* among the
southern Totorame to 0.2 persons per km? on the Gulf
of California coast of Sonora. Kroeber (1939: 136,
Table 7; 158, Table 11) calculated a density of 0.28
persons per km? for the entire “Southwest” cultural
area in Mexico. Thus, Krocber's over-all estimated
density was only slightly greater than the density that
Sauer calculated for the most sparsely settled tribe in
the area.

Such a difference in estimates of population den-
sity reflects, of course, very different estimates of the
total population in the region. Sauer estimated a
total of 540,000 individuals, at 2.6 persons per km?,
or nearly 10 times that computed by Kroeber from his
estimated total of only 100,000

Direct tribe-by-tribe comparisons between the
Sauer and Kroeber estimates are possible only for the
Northern Pimans. Sauer (1935: 5, Table 1) esti-
mated 30,000 individuals, an aboriginal density of
0.3 persons per km?. Kroeber (1939: 136, Table 7)
estimated 6,600 Papagos with a density of 0.0924
persons per km® and 4,000 Gila Pimas with 0.266
persons per km?, a total of 10,600. The main dif-
ference between Kroeber’s and Sauer’s figures is one
of comprehensiveness, Sauer having estimated the
entire Northern Piman population and Krocber only
two parts of it. Sauer (1935: 30-32) calculated the
following numbers for the Northern Piman sub-
groups: Sonoran River headwaters 1,000: Himeri
4,000; Altar River drainage 2,000; Desert south of
the Altar 4,000; Tumacacori area 1,000; San Pedro
River Valley 2,500; Middle Santa Cruz 4,500; Gila
River 1,000—a total of 20,000 riverine Northern
Pimans plus a total of perhaps 10,000 Papagos.

Surprisingly, Sauer estimated only 1,000 Gila Ri-
ver Pimas where Kroeber estimated 4,000. For this
subgroup a later independent estimate is available.
Analyzing documents from roughly the same period
as Sauer (including the same sources used by Sauer
but additional ones as well), Ezell (1961: 17) con-
cluded that “even a figure of 3,000 would be too
low an estimate for the Gila Pima population of
pre-Columbian times.” Ezell reasoned that the abo-
riginal population was greater than the 3,000 re-
ported because Spanish travelers who recorded vil-
lage populations failed to visit all extant settlements
and also did not see possibly some or even most of
the women and children in settlements they did
reach, and because epidemic disease had taken some
toll prior to 1700, when the documentary record
began. Neither Sauer nor Ezell nor I could go back
in time earlier than extant documentation in this
area, which lagged behind the spread of Old World
disease agents which almost certainly reduced the
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aboriginal populace even before literate explorers

arrived on the scene.

Combining Sauer's “Middle Santa Cruz” and his
“Tumacacori area” yields a total of 5.500 Indians,
I have estimated 3,100 persons in the lower valley in
1700 (Dobyns 1962: 27) and 2,400 in the middle
valley then (1963a: 181), recognizing that the 1700
population was no longer aboriginal nor full strength,

Thus such independent studies as have been carried
out suggest that Sauer's estimate of Northern Piman
population was conservative even for the period of
initial contact with Spaniards (disregarding the iso-
lated early explorations of Vazquez de Coronado and
the friar Marcos), and that Northern Pimans had
earlier been more numerous. As Kroeber (1939:;
178) remarked of Sauer's study, “if he is right all
our figures for the American Southwest must be far
too low.” Sauer's entire estimation procedure for
northwestern Mexico may be taken to have yielded
conservative figures. If that be the case, then Kroe-
ber's (1939: 159) forecast that “it may in the end
be proved that Mooney and I have throughout cut
figures too low” has been borne out,

Lower California. Cook (1937: 7) subjected a
colonial estimate by Baegert of 40,000 to 50,000 per-
sons in Lower California in pre-Spanish times to the
same sort of cross-checking. Bacgert was a Catholic
missionary who had worked on the peninsula half
a century after settlement began (Cook 1937: 2),
so his estimate was necessarily itself a backward pro-
jection of first-hand data obtained by direct observa-
tion under rapidly altering conditions, The Mexican
historian  Lemoine (1959: 251) followed Clavigero
in accepting Bacgert's estimate but apportioning to
the Pericus 14 of the total. He asserted, however
(p. 250), that one cannot state precisely the number
of inhabitants of the peninsula in the years imme-
diately prior to the arrival of the Spaniards,

In attempting to cross-check Baegert’s estimate
against other types of sources, Cook (1937: 14)
utilized three other classes of data: (1) projection of
population densities worked out for restricted areas
from historic documents, (2) projection of smaller
population components extrapolated from baptismal
records, and (3) projection back through time of
maximum enumerated population, using a constant
factor.

Cook borrowed (p. 7) the population density fig-
ure of 1.15 persons per square mile that Meigs
(1935) had worked out for northern Lower Cali-
fornia, increasing it to 1.3 = 0.1 persons per square
mile to allow for a “slightly denser population in
the extreme south” and a greater ratio of coast line
to total land area south of the region Meigs analyzed.
Substracting Meig's arca from the peninsular total,
Cook (p. 8) then projected his density figure over
the remaining area to obtain an estimate of 33.000
persons. Making the same areal reduction in Bacgert's
estimate reduces it to 35,000,

In working out a procedure for deriving estimates
of aboriginal Indian population “in fully Christian-
ized missions,” Cook (p. 6) used a constant factor
to convert number of children baptized into a total
population approximation. Sauer (1935: 3) had em-
ployed the factor 10 in northwestern Mexico, where
missionaries baptized children aged four and under
very soon after contacting a pagan population. He as-
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explorers sumed, in other words, that children aged four and Dobyns : NEW HEMISPHERIC ESTIMATES
| X under constituted 10% of the total population. Cook i )
and his (1937: 9) followed Sauer’s reasoning, but because mis- bio de Benavente, or Motolinia, opined had been (1]
Indians. sionaries in Lower California tended to baptize children baptized from 1521 to 1536—more than 9,000,000 W
valley in up to age 10, he explicitly assumed that children up to Indians (Steck 1951: 183). = MRl |
¢ middle that age constituted 1/5 of the total native population. Addressing the Spanish King in 1609, Pedro Fer- |
he 1700 Analyzing reports of numbers of children under 10 nandez de Quiros (Torres 1866: 507) asserted the 1
strength. baplizct] at several missions whose area of native initial population of the New \]Vorld was approxi- | R
n carried occupancy he calculated, Cook (1937: 8-12) then mately 30,000,000. He used as his base figure a total ; l .
n Piman projected his estimated total population to the of 16,000,000 Indian baptisms he said he saw re- ‘
riod of remaining area for which he had no baptismal records corded in a Franciscan convent at Xochimilco (p. 1
the iso- available. Thus he calculated (p. 12) 45,100 = 508). Quiros reasoned that the Indians baptized by SR
nado and 9,000 native inhabitants in what later became Jesuit pricsts of other orders, those not baptized, and the il E
nans had mission country in Lower California. This would population of the Caribbean Islands would raise the
r (1939: have meant a population density of 1.56 == 0.31 total Indian population to 60,000,000. Although Ro- s
right all persons per square mile. senblat (1954: 97 n. 1) cited the Fernandez figure _ :Ii | B
st be far In order to obtain yet another cross-check on Bae- as inflated, he did not criticize Fernandez’s metho- [y B
dure for gert's historical estimate, Cook employed an additive dology, which was in fact defective. Fernandez did . 'l! b
e yielded or standard factor increase method originated by not specify the time period during which the Fran- 1) : |
en Kroe- Meigs to derive an estimate of aboriginal population ciscans baptized 16,000,000 Indians, so his base ci- j!! -,E'-I Iy
the end from still another set of historical data. This method pher is highly suspect. . : 1 LHe &
ghout cut employed the maximum reported enumerated popula- There is, on the other hand, internal evidence in it i
i tion in Christian missions as the base datum, and Motolinia's own account which suggests that he, and [t ¥
bjected a explicitly assumed that the aboriginal population was probably other priests, underestimated the number 1] | o
),000 per- in every case 2% times as large as the maximum num- of baptisms actually performed during the first 15 H j—?
es to the ber of people at any time following conversion. This years of mass conversion following Spanish conquest I &
. Catholic procedure provided Cook (p. 13) with an estimate in New Spain. Motolina recounted that he and an- , | ! 1
nsula half of 48,000 aboriginal Lower Californians in the Je- other priest on one occasion baptized 14,200 Indians | 1] y
1937: 2), «uit mission area. This method obscured the actual “by actual count” in five days (Steck 1951: 190), a! 1y [ %
ward pro- scale of depopulation between aboriginal and Chris- rate of 1,420 baptisms per priest per day. Another
t observa- tian times by assuming that it was a constant and priest has been credited with baptizing 14,000 In-
Mexican uniform ratio of population loss over the entire area. dians during a single day, and on other occasions i
Clavigero Finally Cook (1937: 14) averaged the four estimates 10,000 and 8,000 (Rosenblat 1954: 97 n. 1), so Moto- '
tioning to of aboriginal Lower California population derived linia’s account of his own activities rings true. Called (1]
l, however from different sets of data, finding that the extreme to a town near Tlaxcala on one occasion, Motolinia | RER
e nymber values deviated by 15% from 41,500 individuals. In- baptized 1,500 individuals in one day besides preach- il
ars imme- asmuch as Cook relied entirely on documentary ing, confessing, burying, and marrying (Steck 1951:
T sources, his estimate must be taken as conservative, 203). Since Motolinia presumably wrote of memo- |
s estimate dince his data could not escape the temporal limita- rable events, it is not likely that a typical day's
1937: 14) tions of conversion-period documentation, as in the baptisms approached 1,400 or 1,500 Indians. As-
fojection of Northern Piman case. - suming an average day’s baptisms numbered 700 per
icted areas Central Mexico. The consequences of the “skep- priest during this period of mass conversion, and as-
of smaller tical” and ethnohistorical methods may be directly suming that each priest baptized in this manner only
baptismal compared in the case of estimates of the aboriginal once per week, then each would have baptized at the I,
ph time of population of the central Mexican civilization. Ro- rate of 36,400 persons annually. Motolinia reported
a constant senblat (1954: 97 n. 1) followed Humboldt in dep- 60 Franciscans in New Spain in 1536, 20 of them not
o recating Franciscan estimates of the number of In- yet baptizing for lack of knowledge of local lan- |
density fig- dians baptized immediately after the conquest on the guages, more than balanced by 20 pioneers who had
that Meigs grounds that these were inflated through a desire to died after baptizing “more than one hundred thou-
Lower Cali- aggrandize the evangelical labor of the order. “All sand” in three instances, and by 20 who had returned
per square parties were equally interested in exaggerating the to Spain (Steck 1951: 181-82). Sixty priests would have
ppulation 1n flourishing state of the recently discovered nations.” baptized 2,184,000 Indians annually, granted the as-
f coast line In other words, Humboldt imputed the reliability of sumptions previously stated. When it is remembered
ps analyzed. priests’ baptismal figures by charging them with am- that Dominican, Augustinian, and secular priests
sular total, bition: “the Franciscan fathers vainglorified them- augmented the Franciscans (Steck 1951: 182 n. 5),
figure over selves for having baptized more than 6,000,000 In- it may be seen that Motolinia himsclf very possibly
of 33,000 dians from 1524 to 1540.” failed to appreciate the total magnitude of postcon-
in Bacgert's Cook and Simpson (1948: 19), on the other hand, quest mass conversion in New Spain, even though
: rcjectcd the idea that pricst_g could be uniformly he credited himself with bﬂpliZiﬂg 400,000 Indians
ng estimates charged with willful desire to magnify their ex- (Clavigero 1781: 282 n. t; Rosenblat 1954: 97 n. 1).
y Christian- ploits or with slipshod bookkeeping. From clerical Cook and Simpson did not stop with their Fran-
stant factor sources, then, they (1948: 20-22) calculated a pre- ciscan baptism-based population estimate, nor with
into a total conquest population of 9,030,000 in Central Mexico, consulting only one class of documentary source. They
3) had em- by projecting the Franciscan figures back in time to went on to compare clerical estimates with other
exico, where 1519 and outward in space to the civilized area. Their types. They considered the two primary chroniclers of
¢ and under projection only slightly exceeds the figure that one of military conquest, Hernan Cortez and Bernal Diaz,
ation. He as- the 12 pioneer Franciscan friars in New Spain, Tori- as “competent and responsible,” expressing doubt
HROPOLOGY Vol. 7 - No. 4 + October 1966 405
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that they had motives for exaggerating army size
estimates, and pointing out that their estimates ac-
corded “very closely in size” with those of native
annalists describing preconquest aboriginal cam-
paigns (Cook and Simpson 1948: 23). Willcox (1931:
53), who doubted aboriginal American population
was very great, nonctheless accepted estimates of the
early 17th-century population of India drawn from
reported army size plus extent and type of agri-
culture. Rosenblat (1954: 97-98) accused Cortez
of overstating the size of native armies he fought in
order to emphasize the valor of his troops and his
own merits as commander, but offered no evidence
to support his accusation.

A method of estimating Indian population trends
that is feasible when documents from two or more time
periods report appropriate information (even when
it cannot be directly compared to other types of
sources as in central Mexico) is projection from army
size to total population. A series of records of mili-
tary expedition sizes is particularly useful for this
purpose. MacLeod (1928: 44) employed this method
to estimate the extent of decimation of the Mas-
sachusetts tribe during the epidemic of 1616-19 at
about 90%. He simply extrapolated from the pre-
cpidemic estimate of 3,000 warriors to the post-
epidemic estimate of 300.

In order to convert army size into total population
estimates, Cook and Simpson (1948: 26) computed
a factor by finding the proportion of adult males in
the Mexican population enumerated in 1930, which
was about 1/5. They applied this factor to army size
estimates for Tlaxcala, Mexico-Tenochtitlan, Tex-
coco, Cholula, Huajotzingo, and Chalco plus Micho-
acan, and projected this to central Mexico, estimating
8,950,000 total population based upon military fig-
ures (p. 30). In both these estimation attempts, Cook
and Simpson, in contrast to Rosenblat and Kroeber,
relied upon eyewitness accounts, a generally preferred
procedure among historians including Clavigero
(1781: 281) who also relied heavily upon the “tes-
timonie oculare” of Bernal Diaz and Cortez.

Finally, Cook and Simpson (1948: 3-9) com-
pared their estimates derived from two contemporary
types of sources with a third estimate obtained by
projecting back in time their determination of the
1565 population of central Mexico, a determination
made from administrative reports of a wide range
of types. Kubler (1942: 615-16, Table 1) anti-
cipated their procedure, but did not attempt to cal-
culate aboriginal population, He felt “this method
is not suitable for determining total populations”
(p. 607) so failed to follow up his methodological
advance. Cook and Simpson (1948: 30) obtained a
projection factor by establishing “for a reasonable
sample of towns or provinces the ratio of population
in 1519 to that in 1565.” The ratio they worked out
indicated that the 1565 population had been about
40% of thatin 1519. Applied to their 4,409,180 figure
for the central Mexican populace in 1565, this factor
yiclded an estimate of 11,002,450 persons living in
the preconquest year 1519 (Cook and Simpson 1948:
38). They accepted the method of projecting an es-
tablished population figure as the most nearly accu-
rate of the three they employed. Their 1565 population
estimate, being derived from several types of settle-
ments, provided a more reliable basis for projection

406

=

a7 e s,

than Kubler’s (1942: 614) figures which were “al-
most entirely dependent upon encomienda lists.”

In other words, Cook and Simpson found con-
siderable consistency between the three types of docu-
mentary sources they interpreted and compared. It
is significant that they showed that military and
clerical population estimates tended to underestimate
rather than to overestimate as Willcox, Kroeber,
Rosenblat, and Steward assumed.

Whether by intent or by accident, analysts of the
“skeptical” school of thought have emphasized the
motives priests may have had for overreporting un-
converted American population, and the motives sol-
diers may have had for overestimating enemy forces
(Steward 1949: 657). Empirical evaluation of
sources by comparison of documentary statements
produced under different circumstances reveals im-
pelling motives to underreport Indian populations.
Kubler (1942: 614) explicitly assumed that clergy-
men being “usually pro-Indian, striving constantly
to moderate the burden of tribute” tended to under-
report Indian populations. He also assumed that en-
comenderos overreported population from opposite
motives. Cook and Simpson (1948: 5) tested this
latter assumption against actual data. They compared
the populations of the Cortez estate in terms of the
tribute values reported by its owners with those shown
on a royal inventory made after it was confiscated.
The owner’s statement for 1560 was 37,314, but the
crown agents found 72,139 persons seven years later.
Cook and Simpson point out that encomendero re-
ports of population or of tribute receipts tend gener-
ally to be depressed in this way out of motives of
economic gain. It was a “plain case™ of concealing
assets from the tax collector (Cook and Simpson
1948: 4). Another partial check on aboriginal cen-
tral Mexican population is found in a report by Alon-
so de Zorita (Pacheco and Cardenas 1864: 114-15)
to the king of Spain. The Spaniards forced the In-
dians living within a 30-40 league radius of Mexico

~ City to erect a great stone wall to contain their cat-

tle. “They say that over two million people between
masons and laborers were occupied . .. four months
or a little less.” Presumably the Spaniards or the In-
dian foremen kept books on the work crews so the
figure talked about should have been fairly accurate.
That such a work force could be raised after the de-
cimation of the first smallpox epidemic certainly be-
speaks a large central Mexican aboriginal population.
An area with a radius of 100 miles (40 leagues of
2.5 miles) would clearly not include nearly all cen-
tral Mexico. Yet to raise a work force of 2,000,000
in such an area would require a total population con-
siderably larger to sustain the workers, who built the
wall at their own expense. Assuming that all the
workers were men, an equal number of women is
implied. It is doubtful whether the Spaniards could
muster all living males for such a projecet, or even all
the able-bodied males. If the conquerors were able to
turn out even as much as two men out of every three for
their project, 1,000,000 more would have stayed at
home, implying another 1,000,000 women, or 6,-
000,000 Indians altogether. Such a number would
have meant a population density of about 190 per-
sons per square mile or 73.4 per km? in the most
densely populated part of central Mexico.
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BicuroNic RATIO DETERMINATION

The comparison of populations at 2 points in time
to calculate a ratio for use in further estimation is
an obvious method used by several investigators al-
ceady mentioned. Rivet obtained a depopulation ratio
for the hemisphere by comparing contemporary with
estimated aboriginal North American population.
Cook and Simpson obtained another depopulation
ratio for central Mexico by comparing 1565 counts
with estimated preconquest population in several
cities or areas. Rowe (1946: 184, Table 1) obtained
a ratio of four to one for Peru by comparing Spanish
reports of 1525 or conquest population and 1571
populations five provinces.

Tribute-pavers. Cook and Borah have produced
an analysis based upon the largest community sam-
ple yet obtained from New World population records
for the first postconquest century, using the biochronic
ratio determination method. Their comparison be-
tween 1550 and 1570 populations in 64 central Mex-
ican tribute-paying communities on the coast and in
the highlands yielded an average annual depopula-
tion rate of 3.8% (Cook and Borah 1957: 465). This
was depopulation from endemic discase, since no
epidemics occurred in central Mexico during this
20 year period (p. 467). This computation effec-
tively disposes of the Kroeber (1939: 160) claim
that any shrinkage in Mexican Indian population oc-
casioned by the conquest was transient and made
good by increase resulting from the “new experi-
ence” of internal peace under Spanish colonial ad-
ministration. It also contradicts the Kubler (1942:
623) contention that “Between 1546 and 1575, it
will be seen that an extraordinary rise in population
occurred.” Apparently Kubler’s sample of encomien-
da towns—the defects of which he himself pointed
out—was very seriously different from other Mexi-
can towns of this interepidemic period. It would ap-
pear that the encomiendas must have been attracting
migrants, since their inhabitants are not likely to
have been any more immune to disease than other
Indians.

The Cook and Borah computations were based on
tax records so the underreporting motive of tribute
recipients presumably produced minimal population
figures in these documents. All the more significant,
therefore, is the Cook and Borah (1957: 466) esti-
mate of about 25,300,000 central Mexicans living
in immediate preconquest times. This was obtained
by projecting back to 1519 the population estimate
for 1565 derived from tax records by Cook and Simp-
son (1948:' 50-165). This higher estimate of the
size of aboriginal central Mexican population should
be considered a minimal estimate inasmuch as it
projects only the endemic disease depopulation rate
Cook and Borah found to have obtained between
1550 and 1570, and does not take into account the
tremendous depopulation produced during severe epi-
demics in 1545 (Ocaranza 1934: 84; Bancroft 1883:
756; Zinsser 1935: 256; Kubler 1942: 623, 631), in
1531 (Ocaranza 1934: 84; Steck 1951: 88), and in
1520-21 (Shattuck 1938: 40; Ocaranza 1934: 83;
Sahagun 1955: 61-62; Diaz del Castillo 1956: 293,
328, 349, 336; Steck 1951: 87-88).

In a later study of central Mexican population
over the shorter period between 1531 and 1610,
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Cook and Borah (1960: 49) present evidence that
their previous estimate of preconquest population was
lower than reality. Their new calculations show a
population trend “fundamentally the same” as that
Cook and Simpson originally described. The new study,
however, “differs from that work in postulating a
far higher initial aboriginal population and a far
greater and more rapid decrease.”

If the first three major epidemics reduced the central
Mexican population by 4,700,000 individuals, then
the 1519 population was on the order of 30,000,000.
The 1st epidemic alone probably reduced it by more
—carly chroniclers thought half the Indian popula-
tion died (Nuix 1782: 81), a reasonable statement
of smallpox epidemic mortality in any non-immune
population with no knowledge of proper care of pa-
tients infected simultaneously so that many perish
from lack of care, including food. A population of
this size would have had a density of 58.4 persons
per km?.

Borah (1962a: 175) has noted that the native
population on Mexico’s Gulf and Pacific coasts vir-
tually disappeared in a single generation.

An additional check on preconquest central Mex-
ican population derived from a different class of
documents has been provided by Borah and Cook.
The documents most likely to yield direct informa-
tion on preconquest affairs would be preconquest
documents—uvirtually all destroyed by zealous Span-
iards. Borah and Cook (1963: 22-44) have ecmployed
the next best sort of sources now available—three very
early colonial records of tribute payments to the pre-
conquest Triple Alliance. Two of these are codices with
pictographic representations, one annotated in Spanish,
and the third a set of testimonies on preconquest trib-
ute practices the Spaniards elicited in 1554 from aged
informants.

In estimating population from tribute records, Borah
and Cook (1963: 6-17) assembled evidence that
“systems of community taxation and allocation did
indeed exist throughout central Mexico.” They took
into account slaves and others not subject to tribute
exactions (pp. 18-19), and the areas of central
Mexico independent of the Triple Alliance (pp. 20—
21). They had to make several arbitrary decisions as
to the frequency of tribute payments and the rela-
tive values of commodities paid, which they reported
quite explicitly (pp. 45-59). Besides calculating
average family size, they had also to determine family
tribute quotas in order to estimate population (pp.
60-71).

Assuming average family size to have been 4.5
persons, Borah and Cook (1963:88) estimated 25,-
200,000 central Mexicans on the eve of Spanish
conquest, pointing out that an average family of 5
members implied a population of 28,000,000. These
two estimates imply population densities of 49 and 54.5
persons per km? in central Mexico as defined by Borah
and Cook (1963: 157). Certainly the density of all
central Mexico would have been less than in the
lacustrine area, where.the wall-building figures cited
above indicated 73.4 persons per km?.

The Cook and Borah and the Borah and Cook cal-
culations emphasize the Cook and Simpson finding
that computations of total populations based upon
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baptismal figures or army size tend to produce under-
estimations. This conclusion accords with ethno-
graphic experience that the investigator with limited
opportunities for personal contact with peoples of a
different culture finds it very difficult to form a
realistic idea of how many individuals there actually
are in a sizeable population.

A projection exercisc may be employed, for what
the comparison is worth, to evaluate the various esti-
mates of central Mexican population. Vaillant's
(1944: 127, 137) figure of 300,000 residents of
Aztec Tenochtitlan just prior to Spanish conquest is
reduced by Borah and Cook (1963: 78-79) to 235,-
000 by excluding 125,000 in Tlaltelolco from a com-
bined city total of 360,000 (an average of 6 persons
per house). This can serve as a basis for projection to
the Empire and non-imperial peoples of central Mex-
ico. The imperial capital contained 7.1% of the total
population if that were 3,300,000, but only 4.4% if
the total were 5,300,000, 2% if the total were 11,-
000,000, 0.93% if the total were 25,200,000, and
.78% if the total were 30,000,000. Since Tenochtitlan
derived its economic support primarily from the Aztec
Empire, which had to maintain other urban centers,
it is doubtful whether it could have comprised 7% of
all central Mexican population. The larger estimates
of total population appear progressively more reason-
able by comparison to the city.

ADDITIVE METHODS

In estimating the size and density of aboriginal
populations in the central Lower California desert,
Aschman (1959: 147) employed what he termed
“the additive method,” which appears to be quite
similar to bichronic determination. Ascertaining the
“maximum recorded population” in Roman Catholic
mission records, Aschman then simply added num-
bers to take into account documented population
events. He (pp. 152-53) added the number of
deaths during disease epidemics the priests reported
had occurred prior to the date of recording the
maximum recorded population. In calculating the
number of natives in a defined arca, Aschman (p.
154) also took into account those Indians shifted
administratively from one mission jurisdiction to an-
other and inhabitants of settlements omitted from
the maximum recorded population. Aschman figured,
moreover, what proportion—20% of the total popu-
lace in one area—remained still unconverted to Chris-
tianity and not, therefore, reported at the time the
maximum recorded population was noted.

Being based upon church records of actual Indian
convert populations under direct control of mission-
ary priests who were subject to periodic inspection
by ecclesiastical and civil authority, Aschman’s ad-
ditive method neatly invalidates any assertion that
the figures in question represent priestly overestima-
tion of little-known aboriginal populations. His meth-
od shows very clearly that church baptismal records
grossly underrecorded true aboriginal population for
a number of reasons, among them Indian mortality
prior to the first conversions, resistance to baptism by
native religious leaders on grounds that it was a
lethal ceremony, and sheer missionary ignorance of
unconverted native populations with which little
or no contact occurred. Indeed, the major criticism
that must be directed at Aschman's method is that it

408

b e e g b e i b b e < 5 ¢

seriously underestimates true aboriginal population
because it is bound to contact-period records which
reported maximum recorded populations long after
initial contact and which all too often obscure the
real scale of depopulation (Aschman 1959: 244),

ABORIGINAL SOCIAL STRUCTURE RECONSTRUCTION

Means’ reconstruction of the sociopolitical organiza-
tion and probable population of the Inca Empire
was one of the most original estimations of the size
of an aboriginal American population using an ethno-
historic method. Means analyzed Spanish chroniclers’
descriptions of imperial Inca administration as re-
lated by Indians who survived the conquest. These
accounts show reasonable consistency in describing
the main features of imperial administration, and
from them Means (1931: 292) worked out the hier-
archy from emperor to smallest administrative unit,
He had the advantage that Inca political administra-
tion was ordered, at least in theory, in terms of ad-
ministrative units of similar population size at all
levels, and the model numbers were well and con-
sistently remembered by the chronicler’s native in-
formants. Multiplying out the ramifications of the
administrative system and computing average family
size as 5-10 persons, Means (1931: 296) arrived
at an estimate of from 16,000,000-32,000,000 per-
sons in the preconquest Inca Empire at its largest
extent. The higher figure is consistent with the esti-
mate of 25,200,000-30,000,000 for aboriginal central
Mexican population suggested above, in the sense
that previous students of aboriginal numbers have
accorded approximate parity to these two populations.
Thus Sapper (1924: 100) placed the ecological po-
tential of both Mexico and the tropical Andes at some
12,000,000-15,000,000 inhabitants. Kroeber (1939:
165) assumed 3,000,000 for each area. Rosenblat
(1945: 92) calculated 4,500,000 in Mexico and 4,-
150,000 in Colombia, Ecuador, Peru, and Bolivia,

This method has the innate disadvantage of limi-
tation to a hierarchically organized state whose ad-
ministration is based upon a principle of equally pop-
ulated administrative units. It is not clear, for ex-
ample, whether the Aztec Empire was governed by
such a system. Cervantes (1914: 295) copied by Her-
rera (1936: 192) stated that Moctezuma had 30
lords with up to 100,000 vassals, and 3,000 “lords
of places.” If the 3,000 local chiefs were under the
30 lords, and over a base population of about 3,000,-
000, the Aztec would have been organized rather
like, although more simply than, the Inca Empire.
The scant historic references to such neatly dove-
tailing figures foster the suspicion that the 3,000 local
chiefs were not underlings of the 30 lords, the latter
being simply heads of larger units conquered by the
Aztecs. The system of requiring all to reside part of
the year in Tenochtitlan and leave their relatives
as hostages in order to depart (Cervantes 1914:
296; Herrera 1936: 192) greatly resembled the Inca
device for controlling conquered rulers. The Aztec
tax-collectors (Cervantes 1914: 298) appear to have
been independent of the chiefs, and a direct arm of
imperial authority, but Spanish destruction of nearly
all of their “painted books, where there were so
many accounts and such reason as to be a marvel”
prevents a direct estimation of population based
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upon their table of organization. In indirectly esti-
mating population from fragmentary pictographic
records, Borah and Cook (1963: 156) found the
populations of various central Mexican provinces
to have been quite unequal, judging from the tribute
levied on each.

Mason (1957: 175) raised some common-sense
objections to accepting the ideal Inca administrative
system as having been rigidly applied in practice,
claiming that it would have been “unworkable.”
Births and deaths of members of ayllus would have
required “continual” adjustments in order to main-
tain any unit's population at the ideal level, The con-
quered provinces, moreover, varied considerably in
population (Mason 1957: 174). Baudin (1961: 137;
1928: 121-22) had earlier made the same observa-
tion that mathematically accurate groups would not
remain so for very long. Baudin (1961: 24) estimated
the population of the Inca Empire “was probably
between eleven and twelve million™ at the conquest.
Means (1931: 295) did not refute Baudin’s stricture,
but preferred to think that adjustments of actual
units to the pattern by creating new units or re-
allocating houscholds in old ones were in fact con-
tinual and effective. The Baudin-Mason criticisms
are undoubtedly valid insofar as one might attempt
an exact reconstruction of peak Inca Empire popu-
lation, yet they do not seriously impute the utility
of Means’ method for obtaining an approximation
of the actual population. Baudin (1961: 138), like
Means, concluded that the Incas did adjust actual

populations to the administrative model, contenting -

themselves with an approximation of the ideal.

The really serious limitation on the use of the
method of estimating population upon the base of an
ideal socio-political structure is simply the extreme
scarcity of hierarchically organized states whose ad-
ministrative structure is based upon a theory of uni-
formly populated governmental entities. An ancil-
lary limitation on the use of this method is the rarity
of state boundaries which coincide with those of
cultural or geographic areas whose population an in-
vestigator wishes to discover.

RESOURCE POTENTIAL ESTIMATION

Another indirect method of estimating aboriginal
American population, derived from the intellectual
current of environmental determinism, consists of
computing potential human carrying capacity of the
various geographical regions of the hemisphere, and
then assuming that actual aboriginal populations
reached their ecological maximum. By this method
Sapper (1924: 100) estimated a hemispheric aborig-
inal population of 40,000,000-50,000,000, an esti-
mate quite consistent with Rivet’s.

A closely related procedure is projection of a popu-
lation density figure based on an ideal or model so-
cictal type over a known geographic area. Guerra
(1952: 228) estimated preconquest Cuban popula-
tion at from 22,000 to 88,000 individuals by classi-
fying those Indians as hunter-harvesters and project-
ing Ratzel's figure of 0.5-2 persons per square mile
density Jfor such societies across Cuba's 44,000
square miles. As an alternative, Guerra estimated
that Cuba's preconquest population may have reach-
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ed a maximum of 220,000 if the Indians relied heav-
ily on fishing.

When the Spaniards went into Cuba in 1511, wrote
Las Casas, they foind there “many fair Provinces,
inhabited with an infinite number of people™ (Philips
1656: 21) or “great and populous provinces” (Mac-
Nutt 1909: 329). Guerra (1952: 227) estimated the
preconquest population of the island at possibly
1,000,000 even though Cuban historians and demo-
graphers may prefer much lower estimates. Willcox
(1931: 56) for example, inferred that Humboldt
would have “put the pre-Columbian population of
Cuba at less than 200,000.” Yet all he had to go on
methodologically was Humboldt’s analogy between
the impressions of populousness which might have
been gained by Columbus and by the Englishmen
who landed on Cuba in 1762. Spinden (1928: 643),
too, thought most of Cuba to have been “scantily”
peopled, but on archaeological evidence postulated
and aboriginal native population of at least 100,000
in Puerto Rico, with more than 1,000,000 in the
“Taino nation” on Puerto Rico, Santo Domingo and
Cuba. Las Casas claimed that “above 600,000”
Indians had perished on Puerto Rico and Jamaica
by 1541, leaving “scarce 200” (Philips 1656: 20).

Las Casas (MacNutt 1909: 321) described His-
paniola as aboriginally divided into five kingdoms. The
population was so large that in one kingdom the “lords”
were “every one of them” (Philips 1656: 11) or
“one alone of them” (MacNutt 1909: 321) able to
muster 16,000 warriors in the king's service. Perhaps
the native leaders whom Las Casas said he knew
sought to impress him. In any event, a large native
population is implied even if the Indians were boast-
ing. Another Spaniard attempting to impress upon the
Spanish crown the extent of Indian depopulation to
1685 claimed that the island of Hispaniola had a
population of over 3,000,000 Indians when discover-
ed (Fernandez 1949: 29).

DirecT OBSERVATION

Ordinarily the social scientist prefers first-hand ob-
servations and interviews with native respondents to
the type of procedures thus far discussed for collect-
ing data on population trends. In the geographically
isolated Amazon Basin of South America, a few
native populations have survived in areas so inimi-
cal to European exploitation that their first effective
contacts with non-Indian society seem to have oc-
curred recently enough for ethnologists to collect in-
formation on precontact population characteristics
by interviewing informants, Vellard had this expe-
rience in 1938 among the Sabané and Tagnani divi-
sions of the Nambikwara, The former began to ap-
proach Brazilian camps about 1926, and in 1929
their first influenza epidemic almost annihilated them
(Vellard 1956: 80). Three hundred in one band dicd of
pulmonary oedema in 38 hours (Lévi-Strauss 1961b:
286). In 1931 a group of 300 Sabané visited a Brazilian
post, where they waited two months for a wagon train
carrying them gifts and rations. Shortly after the
wagons arrived,” epidemic bronchial pneumonia vir-
tually wiped out this group. The few survivors who
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fled to their setttements spread the epidemic.

Only 21 Sabané survived in 1938, by which time
they had had to join the Tagnani. From an unknown
pre-epidemic population, this group was reduced to
less than 100 by 1938, including the Sabané re-
fugees (Vellard 1956: 81). Holmberg (1950:9) re-
ported that a Siriono school population halved during
the years 1940-45. Métraux (1962: 107) reported
a Kukraimoro group whose members were reduced
by half during one year for lack of resistance to dis-
easc agents of the whites.

So few native American groups have survived un-
affected by Old World discase agents to the present
that the direct interview and observation methods
can be but little used in studying the questions of pre-
contact hemispheric population and historic popula-
tion trends outside the Amazon Basin. Ribeiro (1956)
has summarized numerous other samples of directly
observed decimation of modern tribal peoples in
Brazil. Métraux (1962: 108) summarized the con-
temporary situation of the Indians under the Indian
Protection Service succinctly: “Pacification is syn-
onymous with disappearance.” The surviving unaf-
fected groups are, moreover, by their very nature
among the least important populations for deter-
mining the extent of preconquest human proliferation
in the hemisphere. The civilized Indians subject to
the native American empires were by far the most
numerous of all New World groups, and estimations
of their pre-Columbian magnitude must rest upon
methods adapted to documentary analysis.

SCALE OF DEPOPULATION BY DISEASE

If American Indian depopulation still occurs with-
in the present century on the scale Vellard encounter-
ed among previously isolated Amazon Basin tribes,
the central question in attempting to estimate how
many Indians inhabited the Western Hemisphere
prior to European discovery would seem to resolve
itself into determining whether such severe depopula-
tion was the rule or the exception.

The key case of the California Indians merits re-
examination in these terms. Kroeber's comparison
of the number of Indians enumerated in California
during the 1910 census with his own estimate ot
aboriginal population convinced him (1925: 886)
that only one Indian remained where eight had lived
prior to the coming of the white man. He declared,
however, that: “The causes of this decline of nearly 90
per cent within a period ranging, according to local-
ity, from only 6 to 14 decades, are obscure. New
diseases and alteration of diet, clothing, and dwel-
lings have undoubtedly contributed largely” (p. 887).
Because other peoples subjected to such influences
have thrived, Kroeber went on to posit a cultural ex-
planation for the decrease he recognized. He pointed
to a direct correlation between intensity of contact
with Europeans and depopulation (p. 888).

Kroeber (p. 891) ended on a final note of skep-
ticism: “The decrease is saddening, however cau-
tiously we may assume the absolute numbers. But
excessive exaggerations need also be guarded against,
such as the statement sometimes cited that 70,000
California Indians died of epidemic diseases in a few
years following 1830.”
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Cook (1943: 161) asserted that “it is to be doubt-
ed if Kroeber’s conclusions can ever be subject to
fundamental or drastic revision,” but he nonetheless
pointed out (p. 187) that “Kroeber, as wel as other
investigators, have not realized the tremendous death
rate at the California missions.” In an calier ethno-
historical study, Cook (1940: 7) found that the mission
Indian population of California was only 18,100 in
1830 (compared to Kroeber's figure of 24,634) and fell
to 14,900 in 1834 (compared to Merriam's figure of
nearly 30,000). Such a revision of terminal mission-
period population figures might, at first glance, seem
to require a revision downward of the Krocber and
Merriam estimates of aboriginal population. Although
he did not attempt to estimate the aboriginal popu-
lation of the missionized area of California at the time,
Cook (1940: 24) showed that the mission Indian death
rate varied between 70 and 85 per thousand popula-
tion, compared to a birth rate which declined from
an initial 45 to 50 per thousand to about 30 per
thousand (p. 16).

This discrepancy between death and replacement
meant an absolute biological loss of hundreds of mis-
sion Indians annually; e.g., Cook (1940: 23 n. 4)
found records of absolute losses of 608 human beings
in 1796, 773 in 1811, and 616 in 1814, The drop in
mission population from 1830 to 1834 when mis-
sions began disintergrating averaged 800 annually,
probably signifying a net biological loss of around
600 per year. If the annual loss were in fact 600 on
the average each year between 1770 and 1830, the

- total Indian loss within the missionized region ap-

proximated 36,000 individuals. This figure is double
the number of 1830 survivors, not half the number of
survivors, as Kroeber calculated. It indicates a pre-
mission population on the order of 54,000 Indians
in the missionized area,

In a venture into “dead reckoning” estimation of
aboriginal Indian population, Cook (1943: 194) suc-
ceeded in raising Kroeber's figures for the California
Indians (excluding the Modoc, Paiute, Washo, East-
ern Mono, and Colorado River tribes) by only 7%;
even using many documentary sources, he arrived at

. 133,550 for the same groups Krocber assigned

125,000.
Cook (1939: 177) had already published mortal-
ity figures from seven California missions during the

smallpox epidemic of 1828, showing a death rate of

51.5 per thousand population from that cause alone.
Cook (p. 185) also noted a severe smallpox epidemic
in 1837-39 in California with contemporary estimates
of Indian mortality expressed in tens of thousands.
Precisely the matter of epidemic mortality in 1830~
33, which Kroeber had expressly discounted, pro-
vided Cook with the evidence necessary to revise
fundamentally and drastically his own and Krocher's
conclusions. Utilizing mainly traveler’s accounts of
pre-epidemic populations, the spread of the contagion,
and its impact on the Indians, Cook found that Indian
mortality was approximately the same in the Willa-
mette Valley and the central San Joaquin- Sacra-
mento Valley of California—about 75% of the pre-
epidemic population, This meant that % of the low-
land riverine dwelling Indians who had already sur-
vived some six decades of Spanish and Mexican rule or
contact with Indian Christian converts, were wiped
out during a single summer ( Cook 1955a: 322).
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In other words, the aboriginal population of the
San Joaquin-Sacramento River Valley exceeded Kroe-
ber’s estimates by a factor of two or three. The Wintun
pre-epidemic population was on the order of 24,000-
36,000 using Kroeber’s (1925: 883) 12,000 ethno-
graphic estimate as a base, or 28,500-42,750 using
Cook’s (1943; 179-81) revised ethnographic esti-
mate as a base. Wintun population may well have
been even larger in 1770. The Yokuts pre-epidemic
population was on the order of 36,000-54,000 prior
to the 1833 epidemic, rather than 18,000 as estimated
by Krocber and previously accepted by Cook (1943:
192-93). Even that total was certainly lower than
it had been in 1770, since the Yokuts in the San
Joaquin Valley were near enough to missionized pop-
ulations to have contracted earlier epidemic diseases.
In a seperate analysis of San Joaquin Valley aborig-
inal population based on Spanish sources, Cook
(1955b: 70) estimated a total more than four times that
of survivors in 1850. He reiterated that “warfare,
'massacre, forced conversion, starvation and expo-
'sure” plus “sweeping cpidemics” together “de-
stroyed in the aggregate fully seventy-five per cent of
the aboriginal population.”

Since Kroeber approximately halved Merriam’s
estimated aboriginal Californian population, Cook’s
factor of two indicates that Merriam’s estimate of
260,000 aboriginal Californians was more or less ac-
curate as an estimate of pre-epidemic population.
Cook’s factor of three yields a figure of approximately
400,000 aboriginal population. This sum needs to
be reduced only sufficiently to omit the mountain
and coastal tribes, which were not affected, from the
calculation of epidemic depopulation. An aboriginal
Upper Californian population on this order would
have had a density averaging perhaps two persons per
square kilometer. In view of the greater ecological
potential of Upper as compared to Lower California,
such a density is much more logically consistent
with Aschman’s minimal one person per square mile
in the central Lower California desert than Kroe-
ber’s estimated density of less than half as much
for the more generous ecological region.

Cook’s (1955a) analysis of this California epi-
demic demonstrated the operation of two very impor-
tant processes in the human ecology of aboriginal
American populations. First, he showed the magnitude
of mortality which a single epidemic can cause in a
non-resistant population. Second, he called attention to
the biological fact that epidemic infection is not
limited to tribal populations in immediate face-to-
face contact with Europeans. The decimation of na-
tive Californians was not limited to missionized In-
dians, but extended outward as far as disease agent
and vector could spread infection from intrusive

' (white) carriers to aboriginal populations. It is neces-
sary to maintain constant awareness of these two proc-
" esses or fundamental trends among natives of the
New World. Any interpretation of reported native
populations during the early years of contact with
Europeans which ignores the tremendous mortality
caused by epidemics inevitably underestimates the
size of the aboriginal populace.

Cook’s study showed quite clearly that one fatal
defect in both Kroeber’s data and method was ig-
noring disease, and particularly epidemic disease,
mortality. This defect led to projecting post-epidemic

-~
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ethnographic populations backward in time on the
naive assumption that such simple projection could
yield even approximations of truly “aboriginal”
populations in the biological sense. Here reference
should be made to Steward’s (1949: 656) summary
of the remainder of Kroeber's (1939: 180) metho-
dological assumptions.

(4) a rich ecology usually means a greater native
density, but such factors as iron tools and friable soils
must be taken into account in comparing modern and
native densities: and (5) a rich culture is usually an index
of a high density.

Nowhere are Old World discase agents mentioned -
as a factor changing native populations before the
ethnographer’s arrival among them, although as Vail-
lant (1944: 288) later pointed out: “European
diseases, like smallpox, measles, and tuberculosis,
wiped out great sections of the population.” Kroeber
(1939: 160) discussed apparent fluctuations in the
Tndian population of the central Mexican area with-
out any mention of the impact of the introduction of
European diseases to the civilized Mexican Indians
and the toll of life these took in both endemic and
epidemic form. Kubler, in contrast, concluded that:
“Widespread and repeated epidemics was of course
the major determinant and the most obvious one”
of population decline in Mexico. Kroeber (1939:

- 160) did take into account warfare as a possible

cause of depopulation, but omitted his own earlier
recognition of diseases as one cause of native decline in
his analysis of California Indian population (Kroe-
ber 1925: 887).

The significance of epidemic depopulation among
North American Indians had been pointed out by
many writers before Kroeber and Rosenblat. Three an-
thropologists, upon two of whom Krocber drew for
material, did so in 1928. After concluding that there
“are fewer Indians today than at the coming of
Europeans,” Spinden (1928: 660) asserted that:
“The greatest factor in depopulation has been dis-
ease in epidemic form.” Mooney (1928: 5, 7, 12—
14, 21, 24-25, 27) repeatedly mentioned epidemic
depopulation of specific North American Indian
groups. MacLeod (1928: 40-52) also pointed out
the ravages of epidemics among North American
Indians. Wissler (1936: 36) explicitly recognized
epidemic depopulation as an independent variable in
Northern Plains Indian settlement. He concluded
that because they largely escaped the smallpox cpi-
demic which decimated other tribes in the Saskat-
chewan area about 1780, the Assiniboin were able to
multiply rapidly and spread over most of the arca.
The previously marginal Cree, in turn, “expanded
in numebr over the same territory” after  or more
of the Assiniboin perished during a smallpox epi-
demic in the 1830,

Later on, Steward (1949: 668) at least recognized
that European diseases were one factor in native popu-
lation decline, calling attention to their differential
effect in neighboring tribes, some being wiped out
and others surviving in strength to the present. Hoe-
bel (1949: 401) noted pestilence and warfare as the
major causes of Indian depopulation.

Such scientific awareness of epidemic impact on

411

e s

£
:
%
-
i
2

T

—

e

< ) SR T
TE AR A o

Centre for Policy Studies

Dharampal Archives CPS-ER-03

www.cpsindia.org



ol %

bl

Centre for Policy Studies

native American population rests, of course, upon
a very firm historical record. Las Casas was merely
the earliest and best-known commentator upon the
biological plight of the Indian. The controversy he
initiated has probably waxed so hot as long as it
has because he attributed Indian depopulation to
Spanish cruelties—which. being expressions of hu-
man will, were presumably controllable—rather than
to discases whose transmission to virgin populations
became inevitable once contact was established be-
tween Indians and Europeans. Transmission could
not be avoided in any event, given the state of
medical knowledge in both Europe and Indian Amer-
ica in the 16th century,

Defenders of European colonialism in the Amer-
icas have pointed out this defect in Las Casas’ argu-
ment. Nuix (1782: 81) counted smallpox as one of four
major causes of native depopulation. He blamed

Spanish mining, (p. 46) the nature of Indian agricul- '

ture (pp. 76-77), and the lack of communication and
trade with Spain, the last of which he attributed to
the actions of other nations (p. 85). Lopez de Velasco
(1894: 26) who mustered information on the entire
Spanish colonial empire in the Americas, com-
mented in 1574,“In every place discovered, the
natives were in the beginning much more numerous
/than those who have existed later, because in many
|Provinces where there used to be a great multitude
of them, they have become almost entirely extinct.”
He attributed the depopulation he recorded to war-
fare and abandonment of ficlds o avoid subjuga-
tion, “from which there followed during the  first
ycars general mortality and illnesses never seen in those
parts, such as smallpox which the Spaniards trans-
mitted.” Many local historians in the Spanish colo-
nies recognized the prime role disease played in In-
dian depopulation. A 1579 observation on the de-
crease of Indian numbers in the Province of Tabas-
co was: “It has declined to this point because of
great illnesses and pestilences which have occurred,
both those characteristic of this province and those of
general character throughout the Indies . .."" (Scholes
and Roys 1948: 166). Clavigero (1781: 282) recog-
nized that an infinite number of Indians perished
in the epidemics of 1520, 1545, and 1576 in New
Spain.

A defect in Kroeber’s hemispheric estimation meth-
od was, as in Rosenblat’s, omission of information on
disease mortality patterns in populations estimated,
The defect in method might be stated in the form of
another implicit working assumption which Steward
did not state: (6) A discase agent introduced into
aboriginal American populations from the Old World
has no significant effect on them,

Such an assumption is, of course, demonstrably
unjustified, as Cook’s analysis of the 1830-33 Cali-
fornia epidemic, my (Dobyns 1963b: 496-515) ana-
lysis of epidemics among Andean Indians between
1525 and 1720, and many medical studies of epidem-
iology have shown. Any method of aboriginal popu-
lation estimation which seeks to project back through
time census or ethnographers’ enumerations of recent
Indian populations must assume that disease agents
have affected the population trend of the group under
investigation and seek data as to the nature and extent

of their effect.
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DEPOPULATION RATIOS

Having indicated dissatisfaction with several pre.
vious estimates of the scale of population of aborig-
inal America, I find it incumbent upon me to indi-
cate a workable method. I suggest another projection
method employing a depopulation ratio established
by comparison of relative numbers of a given group
at two points in time. One such time should bz that
when the population analyzed fell to its lowest numer-
ical strength,

Clearly, it would be preferable methodologically to
establish depopulation ratios for each societal unit
from pertinent documents, but that is impossible for
lack of records. Even to establish regional depopula-
tion ratios for each significant cultural area lies
beyond the scope of this paper. The present attempt
aims only at outlining a reasonable method for ob-
taining depopulation ratios.

In order to determine a “standard™ hemispheric
depopulation ratio for demonstration purposes, a
ratio will be established between the known or con-
fidently estimated preconquest population in 1 area
and a known or closely estimated nadir population
in that same area. The ratio thus obtained will then
be tested for consistency against comparable ratios
for other areas in order to arrive at what appears to
be a generally applicable ratio.

Central Mexicans. Turning again to the Cook and
Simpson (1948: 47) analysis, one finds that they
estimated the nadir of central Mexican population
as about 1,500,000 Indians, Comparing this with
their estimate of 11,000,000 central Mexicans living
in 1519 (p. 38) yields a depopulation ratio of 7.33

- to one for central Mexico, In other words, where one | -
Indian survived in 1650, 7% had lived prior to con-
quest,

The Cook and Borah calculations of a 1519 central
Mexican population on the order of 25,300,000 com-
pared to the same nadir population provides a de- /.
population ratio of 16.9 to 1 for central Mexico.

Since those calculations ignored the tremendous
depopulation caused by the first of three historic epi-
demics in central Mexico, a higher aboriginal popu-
lation on the order of at least 30,000,000 is sug-
gested. Such a figure means g depopulation ratio of
at least 20 to 1 over the 130 years from aboriginal -
times to population nadir. In one small area, as a mat-
ter of fact, Cook (1958: 20-22) estimated an aborig-
inal population of 10,000 for Ixcatlin which stabilized
at about 500 survivors in the 17th century—a de-
population ratio of exactly 20 to 1 parallel to a reduc-
tion from eight settlements to one.

Coastal Mexicans. A local historian in 1579, only
58 years after the Spanish conquest, asserted that
the Province of Tabasco then contained less than
3,000 Indians. When conquered, it had held 30,000
inhabitants (Scholes and Roys 1948: 166). This
meant a 10 to 1 depopulation ratio in Jess than 60
years.

Andeans. The best test for the central Mexican
depopulation ratio would be comparison to such ratios
for the native Populace of the Andes, where civiliza-
tion and urbanization also flourished prior to con-
quest. Unfortunately, early historic population trends
in the area of the prehistoric Inca Empire have not
yet been so systematically studied as those in central

CURRENT ANTHROPOLOGY

congquest
Means, ¢
basis of s
to cach «

tions,
position,
fore, the
greater,

other fact
inces to
lower thei
reflected
order of ¢
In cont
a descript
similar o
settlement
cognizes i
bones of |
travelling
mated tha
2,000,000
nandez 1¢
ratio of 10)

tio comes
conquest,
population
The fi
skewed by
colonial ca
perhaps tog
and Borah
population
demic deps
ratio of 25
ratio deriv
inal popula
Californi
data from {
California
role in for
size of pre-
and Simpsc

Vﬂ!. 7+ Ni

www.cpsindia.org



Mexico, so the data required for a direct comparison
are simply not available. The best that can be done is
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7.33 to 1 and the Peruvian mine tributary ratio of 9

pre- to consider some sample areas.
rig- The Indian population of the central coast of Peru to 1 are most nearly consistent with Kroeber's (1925:
indi- almost completely disappeared during colonial 886) 8 to 1 California Indian ratio. Actually, that ratio
ection times. There the population of Rimac (the modern should be stated as 8.3 to 1, even if the 1910 census
lished Lima arca) declined from 16 to 1 and that in Chin- figure of 15,850 is rounded off at 16,000.
group cha from 25 to | in less than half a century after Raising Kroeber's estimate by Cook’s suggested
2 that conquest (Rowe 1946: 184, Table 1). Rowe, like factor of 2 to take into account epidemic mortality
humer- Means, estimated the preconquest population on the during the 1830-33 epidemic yields a depopulation
basis of socio-political structure, allotting five persons ratio of 16.6 to 1. This is very close to Rowe’s Rimac
ally to to cach of the families in the three “jurisdictions of River Valley ratio in coastal Peru and the ratio for
il unit 10.000 familics each” in the valley (Cobo 1956: 301). central Mexico based on the Borah and Cook esti-
ble for Since Rowe based his family of five on 1571 condi- mate of preconquest numbers.
pula- tions, after conquest and infection altered family com- Multiplying Kroeber's low California estimate by
a lies position, the actual aboriginal population (and, there- Cook’s suggested factor of three provides a depopula-
ttempt fore, the depopulation ratio) was almost certainly tion ratio of 25 to 1. This is consistent with Rowe's
or ob- greater. Chincha ratio from Peru, and higher than the central
Another useful sample is the work force compelled Mexican ratio based on the 30,000,000 estimate.
kpheric to dig ore from the Potosi mines and extract metals Since Spanish missionization in Upper California
hses, a from it. Viceroy Toledo designated 16 Andean high- began in the 1770’, the period of population decline
br con- land provinces to provide this labor in 1575, a gener- to the 1910 nadir was 130-140 years. That is com-
1 area ation after conquest, assigning 95,000 Indians. By parable to the time from conquest to nadir in central
ulation 1663 the number had fallen to 40,115, and by 1689 Mexico, but considerably longer than the time span
Il then - it was down to 10,633 (Vellard 1956: 85). While of the two coastal Peruvian ratios cited.
ratios other factors, such as out-migration from these prov- Tierra del Fuegians. The natives of Tierra del
ars to inces to avoid compulsory mine labor, helped to Fuego appear to be on the road to biological extinc-
: lower their population, the toll of disease is certainly tion. Cooper (1946a: 108) reported Ona survivors
k and reflected in the indicated depopulation ratio on the to number 50. Bridges (1948: 521) reported less than
t they order of 9 to 1 over 115 years. 150 full-blood Yahgan, Ona, Aush, and Alakaluf sur-
hulation In contrast, the Marques de Varinas in 1685 wrote vived in 1947, plus as many half-breeds. Lipshutz
lis with a description of the road from Lima to Paita very and Monstny reported only 40 Ona in 1950, with 63
living similar to travelers’ accounts of California Indian Yamana and 80-100 Alakaluf (Vellard 1956: 82—
of 7.33 settlements after the 1830-33 epidemic. “One re- 83). The Ona alone were estimated at 2,000 toward
ere one cognizes at very short intervals mounds of skulls and the end of the last century, and Bridges (1948: 521)
to con- ‘bones of these miserable beings which horrify those estimated the total population at from 7,000-9,000
travelling the road” (Fernandez 1949: 30). He esti- Indians in 1871. A single measles epidemic played
central mated that scarcely 20,000 Indians remained of over a key role in upsetting the biological balance, killing
10 com- 2,000,000 who had once inhabited this region (Fer- half the Yamana in one area in 1884 (Bridges 1948:
s a de- nandez 1949: 29), thus suggesting a depopulation 125-26). Thus the Ona had a depopulation ratio of
co. ratio of 100 to 1. 50 to 1 from 1870 to 1950, a period of only 80 years.
endous Unsatisfactory as these figures are, they permit Amazonians. In the process of depopulation of the
hric epi- some comparisons with central Mexican ratios. The Sabané Indians already alluded to, this division of
| popu- 9 to 1 ratio for the Potosi mine tributary area is the Nambikwara dropped from about 1,000 in 1926
is sug- nearest the central Mexican ratio derived from the to 21 persons in 1938; only one Sabané remained
ratio of Cook and Simpson low estimate of aboriginal popula- where 47.6 had lived only 12 years carlier. The
original tion, or the Tabasco Province 10 to 1 ratio over only Sabané appear to be approaching extinction even
s a mat- the first six postconquest decades. Yet the Peruvian ra- faster than the Ona.
aborig- tio comes from a period beginning over 40 years post- Surviving Sabané have joined forces with survivors
tabilized conquest, so cannot possibly take into account early of other Nambikwara groups, so an amalgam social
—a de- population losses. unit may eventually survive. When Rondon first pen-
a reduc- The figures for the Rimac Valley may have been etrated Nambikwara country in 1910, he encountered
skewed by immigration of mountain Indians to the a very numerous population estimated at 20,000 in
9, only colonial capital of Lima, so Rowe’s 16 to 1 ratio is 1916 (Vellard 1956: 80). Not only the Sabané and
ted that perhaps too low. It agrees most closely with the Cook Tagnani, but also other divisions were virtually if not
ss than and Borah estimate of aboriginal central Mexican entirely extinct by 1938 and the total population re-
30,000 population which fails to take into account early epi- duced to under 1,000 individuals (Vellard 1956: 81).
). This demic depopulation. The remaining Chincha area Thus the depopulation ratio for the entire Nambik-
than 60 ratio of 25 to 1 is somewhat higher than the 20 to 1 wara group had been on the order of 20 to I over a
ratio derived from a suggested 30,000,000 aborig- period of 22 years.
Mexican inal population in central Mexico. Even more cxtreme was the case of the Cayapo,
ch ratios Californians. Lacking really adequate comparative living on the banks of the Araguaya River. Domi-
civiliza- data from the Andean region, one turns again to the nican priests from France established outposts on
to con- California Indians, who have played an important the stream in 1903 to convert these warlike natives,
n trends role in forming anthropological conceptions of the who frequently attacked rubber tappers and prospec-
ave not size of pre-contact American populations. The Cook tors. A few years later the Dominicans estimated the
central and Simpson central Mexican depopulation ratio of tribal population at 6,000-8,000 individuals. Inter-
PPOLOGY Vol. 7 + No. 4 . October 1966 413
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group contact was limited aimost entirely to the
‘priest, who kept alcohol, tuberculosis, and venereal
diseases from reaching the Cayapo. Despite their
efforts, the Cayapo were reduced to 500 by 1918
and to scarcely 27 individuals by 1929, and two or
three survivors by mid-century (Vellard 1956; 78-79).
By 1918 the depopulation ratio was already 12 to 1,
and by 1929 it was 222 to 1, indicating virtual
extinction for the group.

The Caingangs dropped from 1,200 in 1912 to
about 200 in 1916, and 80 in the 1950, a ratio of
15 to 1. The Mundurucus decreased from 20,000 to
scarcely 1,200 between 1915 and 1950, a ratio of
16.6 to 1. The Timbira, who numbered 1,000 in
1900, mustered barely 40 by 1950, a 25 to 1 depopu-
lation ratio (Lévi-Strauss 1961a: 14—15),

Northern Pimans. American Indian groups can
survive great depopulation through continual social
and political amalgamation of survivors if the aborig-
inal population base be sufficiently populous (and,
perhaps, geographically dispersed). This truism is, of
course, rather obvious in the cases of the heavily
populated native empires. The total aboriginal popu-
lation necessary to insure eventual survival of an
amalgamated populace is apparently not so large as

the extreme depopulation ratios encountered among -

peoples with simple technologies in adverse en-
vironments in South America might suggest, Several
thousand Northern Piman-speaking Indians in the
United States today represent a revovering popula-
tion that evidently reached its nadir sometime during
the last century. Yet mortality was historically
extremely high among the missionized riverine divi-
sions of the Northern Pimans. One riverine group on
the lower Santa Cruz River suffered a depopulation
ratio greater than 51 to 1 between 1700 (earlier re-
cords are not available) and 1801, yet survived
through continued interbreeding with immigrants
from the same language group (Dobyns 1962: 28).

The fact that this group barely survived suggests
that a ratio on the order of 50 to 1 over the period of
a single century approaches very closely the maxi-
mum possible depopulation that will permit survival
and recovery by a given population. A ratio any
higher almost certainly means extinction for the
group. Yet it must be remembered that aboriginal
disease conditions ended among the Northern Piman
Indians long before 1700, so survival of even greater
population losses seems possible.

General Ratio. From the wide range of depopula-
tion ratios encountered for various native American
populations in widely scattered portions of the hemi-
sphere, it appears that a ratio of 50 to 1 over a century
marks the approximate outer limits of human survival
and population recovery. Criteria for identifying a
minimal depopulation ratio for all native American
populations are less readily established. The data
analyzed in this paper do indicate that ratios cluster-
ing around 7 or 8 to 1 over a period of 130-140
years between contact and population nadir are to
be regarded as much too low to reflect the reality of
American Indian depopulation. These data also in-
dicate that depopulation ratios on the order of 16 or
17 to 1 are approaching historical reality, but are
also very likely low. .

The data that best withstand testing are those in-
dicating a depopulation ratio of 20 to 1 for central
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Mexico from conquest to the beginning of popula-
tion recovery and a ratio of 25 to 1 for the Cali-
fornia Indians and the coastal Peruvian Indians of
the Chincha region. It is, therefore, interesting that
a Spaniard writing in 1685 should have opined that
the Spanish government “has now left of twenty
parts one” (Fernandez 1949: 29) on the Caribbean
coast between Vera Cruz and the Orinoco and in
southeastern South America. The depopulation ra-
tio of 20 to 1 appears to be a sound, if perhaps con-
servative, tool to employ as a hemispheric minu-
mum. It agrees with Borah's (1962b: 179) estimate
of 95% reduction in native population over a century,
although a longer period for such loss is accepted in
this paper.

ESTIMATED ABORIGINAL POPULATION

Assuming a “standard” hemispheric depopulation
ratio of 20 to 1 between initial contact and the be-
ginning of population recovery should permit esti-
mating aboriginal American population if sound fig-
ures on the size of the various Indian groups when
they reached their respective nadirs can be found. If
a population did not recover and the group became
extinct, a depopulation ratio has little utility for
calculating its original pre-contact scale. It may be
possible to use a ratio to approximate the aboriginal
magnitude of such extinct groups based on the num-
ber of survivors about 130 years after initial contact.
There is some evidence that this was frequently the
time native American populations required to reach
nadir and begin to recover—at least it was so among
the central Mexicans and California Indians.

As an antidote to previous overly low estimates of
aboriginal American population, and as a working
hypothesis to stimulate research into this question, a
summary of the calculations performed in this paper
is offered in Table 2.

Borah (1962b: 179) recently advanced the figure
of 100,000,000 as very possibly the population of the
New World at the end of the 15th century. The cal-
culations in the present discussion support his ap-
proximation, for his estimated population would
indicate a hemispheric average depopulation ratio
between 20 and 25 to 1. My figure implies a hemi-
spheric average population density of 2.1 persons per
km?, Borah’s implies 2.4 per km?,

Abstract

Social scientists often consider population size as an
independent variable of major importance. The au-
thor analyzes, therefore, methodological reasons why
most prior estimates of aboriginal American popula-
tion imply small scale preconquest societics and con-
cludes that the population was far larger than has
been thought. The range of previous estimation is
so great as to indicate that some methods or data
must have been faulty. Skeptical anthropologists and
historians have regarded historic population figures
reported by contemporary observers as larger than
reality. Ethnohistorical estimations based on careful
cross-checking of direct and indirect sources of popu-
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TABLE 2

ESTIMATED ABORIGINAL POPULATION

FiE NADIR DATE OF PROJECTIONS
POPULATION NapIr % 20 % 25

North

America 490,000 19304 9,800,000 12,250,000

Mexican i

Civilization 1,500,000 1650 30,000,000 37,500,000

Central

America 540,000¢ 1650 10,800,000 13,500,000

Caribbean

Islands 22,1504 1570 443,000 553,750

Andean

Civilization 1,500,000 16504 30,000,000 37,500,000

Marginal

South America 450,000t 9,000,000 11,250,000

‘Western

Hemisphere 90,043,000 112,553,750

lation data demonstrate that contemporary observers
underreported the true magnitude of native American
populations.

Estimates obtained by projecting backward through
time population data from modern Indian census
counts are seriously defective, as are past applica-
tions of the the dead reckoning mode of estimation.
Ethnohistorical methods are less deficient. Cross-
checking sources serves to increase the accuracy of
estimation, and informant knowledge is evaluated
in terms of opportunities for accurate observation
and especially for accurate memory, since it is more
difficult to retain quantitative than qualitative data.

a Rosenblat (1945:22) gives figures for Canada, 127,374; the United
States, 332,397; and Alaska, 29,983; a total of 489,754,

b Cook and Simpson (1948).

¢ Rosenblat (1954:59).

d Rosenblat (1945:81). The 1650 population of the Caribb Islands
was only 10,000 Indians, according to Rosenblat (1954:59). By 1825 the

. natives had been exterminated (pp. 36-37). Since contact began earlier in
the islands than on the mainland and larity probably b d the
depopulation process, the 1650 population was already well under com-
parability with the nadirs of populations which recovered. Using the 1650
figure, for lack of a better, yields an cstimate of 200,000 persons almost
certainly less than the actual aboriginal population. . .. R

Using a shorter time period than 130 years for the Caribbean Islands
may comy for the ap ly faster rate of population decrease
there than on the mainland. The Indi Jamaica were already extinct
by 1570 (Rosenblat 1945:81), but the other islands marshaled some 22,150
surviving aborigines. Taking this figure as equivalent to the nadir of
population that recovered implies a pre-contact populace of about 443,000
individuals, compared to Willcox's gﬂii:ss} “less than six hundred thou-
sand’* obtained by assuming that 1/3 of the modern Caribbean population
lived on that island, and Rosenblat's (1954:102) 300,000.

e The figures Rosenblat (1945:36, 57) nssembled indicate that the
Indian population of South America may have reached its nadir later
than the population of central Mexi his esti for Indian
survivars at the epoch of national independ are appteciably lower
than those for 1650. Taking his 1825 approximations as rep ive of
the Indian nadir, and using the factor of 20, one would postulate an ab-
original population in all South America on the order of 72,500,000

persons,
Such a high fi Is not consistent with previous lﬂlﬂfﬁ! of the relative
wnulnlianbozens ty of Andean and Mexican civilizations. These have
T 0 it 5

o have populations of about the

same magnitude.
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Additive reconstruction of Indian population from
historical records is handicapped because the geo-
graphic spread of literate Europeans lagged behind
the diffusion of new disease agents which decimated
aboriginal populations. Direct observation of Indian
population trends by anthropologists suffers the
same limitation, even though several have recorded
extremely rapid depopulation of Amazon basin
peoples within the century.

Calculation of aboriginal population from precon-
quest social structure is possible only in 1 area gov-
erned by an imperial ideal of administrative units
consistent in population.

It would appear, therefore, that Rosenblat's approximations for 1825
represent in fact a recovering South American Indian population already
past its nadir, despite the fact that his 1825 estimates of Indian survivor-
ship are lower than those of 1650 and In spite of Kubler's (1946:336,
Fi¥. 32) graph of colonial population decline in Peru until after 1781,

Sapper (1924:100) allotted tropical eastern South Amecrica a popula-
tion 17-20% of the size of his estimate of that in the Andes. Rosenblat
(1954:102) all d Brazil, V 1a, the Guianns, and Paraguay some-
what over 40% of his And figure. Steward (1949:666, Table 3) al |
these national arcas plus lowland Colombia 42% of his Andean estimate.
These proportions of 20-40% imply from 6,000,000 to 12,000,000 aboriginal
Americans in this area, based on an Andean total of 30,000,000, A Spanish [/
decree of 1639 claimed that Portuguese slave hunters had captured over |
100,000 Guaro Indians from 1 province in the Uruguay-Paraguay area
during a 20-year period. Hernandez (1912:123) supposed that 2 Indians)
escaped for every 1 enslaved, and estimated a 1,000,000 preconquest popu-
lation, with possibly 500,000 more in Paraguay proper. 6,000,000 Indians
living in tropical South America prior to contact seems a resaonahle sup-
position in view of historical population movements of this magnitude.

For temperate South America, Sapper (1924:100) estimated an aborigi-
nal population 8-13%% as large as his estimate of Andean civilized popu-
lace. R blat all J U o AT ina, and Chile a population about
22% the size of his Andean ﬂ—purc (Rosenblat 1954:102). Steward (1949:666,
Tahle 3) allocated these arcas 28% of his Andean population size. An ab-
original pn&:’lntion 10-20%% as large as the Andean total implies another
3,000,00-6,000,000 Indians in this section of the continent.

The aboriginal Araucanian population alone has been estimated at from
500,000 to 1,500,000 (Cooper 19465:694). If the nadir in this group's
population occurred d 1900 with approximately 100,000 survivors
(Cooper 19465:695), then the higher estimate for aboriginal numbers ap.
pears conservative, Inasmuch as it would imply a relatively mild depopula-
tion ratio of only 15 to 1 for an amalgam native group constantly at war
with the Spaninrds for centuries, as well as exposed to contagion.
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Approximately accurate estimates of aboriginal
American population may be achieved by comparing
the population of a given area at two or more times in
order to establish population trends expressed as
ratios of the size of the population at 1 time to its
size at another. Early historic depopulation was great
in the Americas: a well-documented instance of re-
covery following depopulation from 50 to 1 over one
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century indicates limits to such a trend. Greater pop-
ulation loss probably results in extinction. A hemi-
sphere-wide historic depopulation ratio of 20 to 1 is
postulated. Applying it to more or less well-estab-
lished historic Indian nadir populations suggests that
the New World was inhabited by approximately
90,000,000 persons immediately prior to discovery.
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Comments

by Joun W. BEnNETTH
St. Lowis, Mo, US.A. 1 11 66

Since T am not an Indianist, there is
little T can say about the specific issues
centering around the estimating of
Amerind population magnitudes. 1
shall confine my remarks to more
general considerations of method and
aim in anthropological demography.

I am struck with the fact that the
enormous labors reported in and re-
presented by these two papers are
reducible to a single line or two in a
census volume. I recently completed
a study of cultural ecology in a modern
agrarian population for which census
data was available over a period of
70 years, almost the entire history of
settlement in the region. The availa-
bility of this material permitted us to
give immediate attention and energy
to other matters, since the demographic
data were, or would be, well in hand.

On the other hand, somewhart later
in the study we found that even census
data is not detailed (or accurate)
enough in some instances to permit the
finegrained ecological analysis we
sought in this study. We therefore
selected a group of geographical areas
(townships) representing key demo-
graphic (census) and econecological
variants and constructed genealogically
based censuses for the entire history
of settlement, that is, a complete ac-
counting of the population for these
districts in terms of actual family and
kin-group histories, including a record
of in- and out-migration, destinations
and origins, etc. These genealogical
studies incidentally served as a check
on the accuracy of census data for the
region in general. We found it to be
good on gross magnitudes, fair or poor
on sex and age enumeration. This
particular finding suggests that anthro-
pologists who use social structure as
a basis for population size estimations
may be on tf':g right track, and further,
that an approach to population dy-
namics—i.e., something other than
gross magnitude estimates—might be
possible even with ethnologicaliistor-
ical data and interpolations.

If the investigator begins to think
in terms of population dynamics (rates
of increase, age pyramids and their
changes, migration, etc.) instead of
absolute magnitudes, a somewhat dif-
ferent view of the estimation problem
emerges. Thompson’s paper is quite
convincing, but his methods require
him to deal with Chipewyan pop-
ulation and its econecological deter-
minants as if they were constant and
static. The access by Chipewyans to
bison, moose, and other “secondary”
food sources is assumed or ascertained
to be minimal in order to obtain the
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single major food animal demanded by
the formula with which Thompson
works. Thus the Chipewyan “popula-
tion” which results is simpﬁrﬂ that
population which was more or less
probable for any time during which the
Chipewyan subsisted only or mainly
on caribou. If this changed, as T have
no doubt that sometimes it did, then
presumably the population would
change also—unless some other factor
began to operate at that moment. The
“population” thus derived is therefore
not—or only in a qualified sense—an
estimator of the actual population of
these Amerinds.

The distinction made above may not
be in all cases a vital one, but it is
worth considering. Dobyns confronts
the problem represented by it in some
of his reviewccr estimates, but does not
quite come to grips with it. He treats
all of the estimates, however critical
he may be of them, as estimates of
actual population, and I have no doubt
that their authors did likewise. On the
basis of this distinction, Dobyns might
well have thrown out some of these
“estimates” completely as too experi-
mental or conditional for historical
use.

At the same time, these conditional
“estimates” lead in the direction of a
completely different kind of research:
ecological, with special reference to

pulation dynamics and change. All

ompson has to do to make his study
demographic-ecological is to vary the

quantities in his formula and then-

compare the results with data from
any other group of similar aborigines.
When the specified conditions are
changed, and the results are found to
agree with some independent figures of
size, sex ratio, migration rates, etc.,
then one has made a true demographic
study of a tribal population and not
merely a population size estimate. The
size estimate is, of course, interesting
to ethnologists, but it makes very little
contribution to the science of demog-
r::lphy and ecology. Thompson is on the
edge of making such a contribution;
Dobyn's paper, however informative
and clarifying it may be, makes no
move in this direction.

If one considers populations as
potentially fluctuating entities, one
must begin looking at curves rather
than figures. There are curves hidden
all through the two papers, but they

et lost in the single-minded attack on
the magnitude-estimation objective.
Dobyns does not consider the possibil-
ity that some estimates of population
size which he rejects because they are
“too small” may in fact be good esti-
mates of the possible minimum popu-
lation; the estimators, in their caution
and “skepticism,” may have hit on the
specifications of conditions necessary

kot o B S AR ¢ st

to produce a low point in the curve.
We simply need not assume that all
Amerind populations had flat curves.
While DoEyns, of course, does not, he
considers disease, etc. only as they
influence his pre-Columbian figure
and therefore neglects the possible
value of varying estimations for indi-
cating fluctuation.

The use of population-density figures
for standarcr ecological subsistence-
technologies is an approach which goes
back to Ratzel and which is here
elaborated by Thompson. This tradi-
tional approach usually neglects or
ignores the question of population

uctuation. Only in Birdsell’s remark-
able studies (1953, 1958), based on
Tindale’s data, have the conditions for
fluctuations, here linked to social
structure, been suggested. This neglect
of dynamics is not entirely due to the
lack of accurate demographic data or
multichronic figures, but rather to a
failure to come to grips with the

roblem of what conditions would
ead to population changes. What in-
fluences migration rates, sex ratios,
fertility rates, death rates? These pro-
portions change quite systematically,
and accurate projections can be made
given minimal data. Or, at least,
assumptions no less well-founded than
Thompson’s can lead to results no less
(or no more) accurate than his.

In inquiries of this kind, gross mag-
nitudes of large areas or continents are
not the major objective, because one
selects popuiations on a regional basis,
Since migration is a key factor—all
human populations, not merely wheat
farmers on the Great Plains, are to a
degree controlled locally by migration
—one’s focus moves toward particular
ecological-demographic areas and away
from “total” populations; that is,
toward Thompson’s type of unit, not
Dobyns’.

A start could be made with existing
census materials on both Indians and
Whites in selected regions of North
America. My own work indicates that
where livestock is the major source of
income, population curves are low and
only slightly undulating; i, they
reflect a consistently sma?l population,
with just enough out-migration to keep
it in control. This type of curye seems
similar to that described, by implica-
tion, by every ethnological writer on
hunting-gathering peoples. The possi-
bility that ranchers and farmers in
North America and hunter-gatherers
since the Upper Palacolithic have the
same basic demographic curve is one
that needs investigation.

Archaeological evidence for migra-
tion has been almost wholly ignored.
Migrations as an explanation of any-
thing fell into disrepute among archae-
ologists because they were too easy a
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way of explaining similarities in mate-
rial culture over long distances. Still,
people do move, and demoﬁra‘phicallly
this is important. Accumulating evi-
dence from the Cahokia prehistoric
settlement near the confluence of the
Mississippi and Missouri Rivers sug-
gests a proto-urban community cover-
ing an area of 5 square miles. This is
only a guesstimate, however, because
Warren Wittry’s habitation excava-
tions suggest a series of more or less
separate village nuclei rather than a
mass urban aggregation. At intervals
large groups from the Cahokia settle-
ment must have moved along the
rivers to create major satellite centers
—Aztalan in Wisconsin is one of the
best known. In light of these possi-
bilities, Cahokia population size is
only one datum; fluctuation and
movement are equally important.
Archaeological evidence exists or is
accumulating to get at these.

My final comments refer to an
entirely different problem: the in-
triguing question of why Kroeber and
others consistently underestimated
Amerind population. Why the “skep-
ticism” ufpwhich Dobyns writes? The
underestimations of Kroeber and some
others were due at least in part to the
fact they were made in the 1930’,
when very little was known about
settlement pattern (the term was not
even in use by anthropologists), the
magnitude of certain New World
prehistoric urban settlements, and the
extent of modification of New World
ecology by Amerinds. Whatever the
speciﬁc techniques used to estimate
size, in the 1960’s the mindset would
be in the direction of larger magni-
tudes for the simple reason that
knowledge of the impressive scope of
Amerind settlement and centers is now
available.

Another reason for underestimation
is related to the reluctance of American
prehistorians of this same period to
attribute age to Amerind culture his-
tory. A kind of competition became
established among archaeologists to
see who could furnish the latest data
for a given horizon. (When radio-
carbon dates began to roll in after
World War II, there was some embar-
rassment, but little examination of wh
the disposition toward recency too
hold.) A mood of “realism,” or per-
haps a kind of humility, had infected
Americanist anthropology, so long
isolated in its museum of tribes; an
unconscious sense of inferiority at
studying vanished or vanishing and un-
important people became translated
into a cheerful and bold confession,
and then an exaggeration, of this un-
importance.

A third reason may be that after
three decades of triumphant culture-
reconstructing, American ethnologists
came to the conclusion that only they
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knew anything about American In-

dians, This helps account for the con-"

sistent derogation of highly qualified
Spanish, English, and French observ-
ers. These people—not only lacking
Ph.D.’s, but also cruel to the Indians—
could not be put in the same category
as highly trained modern ethnolog-
ists, deeply sympathetic with their
objects of study. These attitudes
radiate from monograph after mono-
graph, article after article in the 1920's
and '30%s. They became a source of
consistent bias which objective analysts
like Dobyns and Borah have now
overcome.

by Ienacio BErnALY

Mexico, D.F., Mexico. 4 1 66

Dr. Dobyns has gathered and criticized
with great exactness the different
techniques used by various investiga-
tors to calculate either the total popu-
lation of America before its discovery
by Europeans or the population of a
given area in that epoch.

Other studies exist which, perhaps
because they deal with more loca
subjects, have not been considered by
Dobyns. T mention this because it seems
to me that, although studies of settle-
ment patterns and agricultural techni-
ques are only beginning, they make
up another very important method
with which to form an idea of past
demography. I shall refer to only two
of these, both in Mesoamerica.

Termer (1951) has tried to estimate
the population density in the central
and northern Maya areas by consider-
ing both the archaeological and the
geographical aspects of these zones.
According to Termer's calculations, the
northern zone, the Peninsula of Yuca-
tan, had about 500,000 inhabitants in
an area of 135,000 square kilometers,
which gives a population density of
3.7. He thinks that the central zone,
with an area of 45,000 square kilo-
meters, might have had 300,000 inha-
bitants, which gives a density of 6.6.

Sanders(1953), basing his conclu-
sions on geographical aspects, agricul-
tural pussibiﬁtics, and data furnished
mainly by the Relaciones Geograficas
de Nueva Espafia and later census
figures, calculates that the density of
population in what is today the cen-
tral zone of Veracruz was 20 inhabit-
ants per square kilometer, which is
higher than the density generally pro-
posed. Furthermore, ic indicates
(1956) that the density in the Valley
of Mexico was even greater.

I do not pretend to express an opin-
ion about tﬂese results, since I do not
possess data that either corroborates
or contradicts them, On the basis of
a recent partial survey in the Valley
of Oaxaca, however, I reached the
conclusion that in the period from the
end of the Classic Period up to the

Conquest (approximately between the
7th and 16th centuries), there were
more inhabited sites than there are
resent-day settlements, in spite of the
act that the population density at the
present time 1s quite high. Of course,
this is only a suggestion, as I have not
yet been able to determine the size of
the ancient sites and therefore can
not calculate the possible number of
inhabitants of each.

Any estimate which includes the
entire continent must take as its start-
in% point the tremendous demographic
ditference that must have existed
between (1) the civilized areas of
Mesoamerica and the Andes, (2) the
regions that, although sedentary were
not occupied by high cultures, and (3)
the nomadic or almost uninhabited
areas. This difference is clearly seen
in Dobyns’ Table 2, where the areas
are divided geographically and the
presence of these two centers of high
culture is taken into account. Dobyns
presents a tentative total here without
indicating how he arrived at ir.

On page 397, Dobyns refers to
Nicholson’s (1962) comment on
“viewing the high cultures of Meso-
america through North American
ethnography-tinted  glasses.” Some
scholars in the United States still
place the Iroquois on the same level
of social and cultural development as,
for example, the Aztecs. This view,
introduced by Morgan and developed
by his at first reluctant pupil, Bande-
lier, is impossible to maintain today.
As long-as this is not clearly under-
stood, it will be very difficult to make
more or less precise calculations of
population density in Mesoamerica.

Cook and Borah have discussed bril-
liantly the attribution of exaggeration
to the writings of both the conquerors
and the Spanish chroniclers of the
16th century. I think that today we
are inclined to believe that there may
have been exaggeration due to political
motives or the desire to increase the
prestige of the Conquest; but if there
was such exaggeration, it was fairly
modest, and the numbers given by the
chronicles can at least be taken into
account.

by OLEMAR Brasr¥

Curitiba, Brazil, 7 m 66
Dobyns’ study suggests broad and deep
considerations on the unanswerable
question: What must have been the
number of American aborigines at the
beginning of the conquest?

As Dobyns demonstrates, there are
many ways in which one can try to
estimate this population, and the
results are quite variable. His tech-
nique seems to me to be the most
coherent one, with the objection that
it could not, perhaps, be applied indis-
crimately to all the culture areas of
indigenous America.

CURRENT ANTHROPOLOGGY
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The following considerations will
better express my point of view:

Annual reports and other manus-
cripts of the priests of the Society of
Jesus written berween 1628 and 1635
say that in 23 catechistic missions (reli-
gious Indian villages) situated in two
different territorial regions of south-
ern Brazil, about 40,000 Indians had
been converted to Christianity (Cor-
tesio 1951; Porto 1943). Of these vil-
lages, 13 were in the Province of
Guaird (the present state of Parand)
and 10 in the Eastern Missions of the
Rio Uruguai (the present state of Rio
Grande do Sul). The total area of
these two regions of Jesuit influence
is estimated at approximately 469,000
square kilometers. Admitting as accu-
rate the total of Indians converted in
the 23 villages, and presuming that the
total number of Indians was double
the number cnrolled by the priests, the
native population of the regions of
Guaird and Rio Uruguai could be
estimated, for the year 1635, at 80,000.

Considering also that between 1500
and 1635 there was reasonable depop-
ulation, due to wars, plagues, inter-
marriage, etc., in the two areas and
that this depopulation could have
occurred in the proportion of 1:2 (the
minimum index which can be assigned),
it is reasonable to estimare a popula-
tion of 160,000 for the two areas in
the year 1500.

As the two regions indicated consti-
tute portions of the Marginal and
Tropical Forest Areas (Steward 1949?.
whose populations depend upon col-
lecting, hunting, and fishing, and in-
cipient agriculture, and since accord-
ing to Steward all of present-day
Brazil lies within these two areas, the
estimates being considered could also
be valid for all of Brazil. In this case,
given that the area of Brazil is about
8,500,000 square kilometers (18.4 times
the size of the regions of Guarid and
Rio Uruguai), approximately 2,944,000
Indians could have been accomodated
in it in 1500. (Applying these same
calculations to the total area of the
Marginal and Tropical Forest Region
in South America, estimates at
12,000,000 square kilometers, its abo-
riginal population at the beginning of
the conquest could have been about
4,160,000.)

Finally, assuming that native de-
population in Brazil occurred in the

roportion of 1:2, and taking as the
Ease figure our estimate for the year
1500, the demographic decline in
Brazil could have been the following:

1500, < & e el 2944000
1635 . . .« . . . 1,472,000
PTTQ G Gl m, & 736,000
E9050 D S 368,000
1965 . 163,000

The 163,000 Indians estimated for
1965 almost coincides with the estimate
published by the Indian Protective
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Service of Brazil (Ribeiro 1957) of
abeur 100,000 (97,700 * 10%) In-
dians remaining 1n 1957.

In conclusion, Dobyns’ ratios of
1:20 and 1:25 can be applied if one
admits the premise that the sedentary
life of the Andean region greatly fa-
vored demographic growth. Accepting
the converse, however, that is, that
nomadic life is unfavorable for popu-
lation growth (Childe 1954:89) these
Fruportions appear to me inadvisable
or the populations of the Marginal
and Tropical Forest Areas. For these
two areas, I find the proportion of
1:2 more reasonable, especially in
view of the relative numbers of
remaining aborigines in the Marginal
and Tropical Forest Areas and the
Andean Area found in the 1960
surveys of the Instituto Indigenista
Interamericano (Boletim Indigenista
1961).

by SuerBurNEe F. Cook*

Pacific Grove, Calif., US.A, 25 11 66
Dobyns' paper is an interesting com-
mentary upon the nature of evidence
in the borderline field between natural
and social science, in particular the

uantitative data which lie at the

oundation of all sensible estimates of
population.

In other than a strictly contemporary
context, we have to discard the legal-
istic concept  of evidence, which is
limited to something actually seen or
heard by a witness testifying before a
court and subject to cross-examination.
For the historian and the scientist,
evidence must include what was seen
or heard and then written about by
witnesses who are dead and who there-
fore can not be put under oath by the
clerk, This principle was grudgingly
conceded a decade ago by the commis-
sioners who conducted the: hearings
in the various claims cases brought by
American Indian tribes against the
federal government. Thus, for the Ca-
lifornia case, what happened in 1850
could be described only by someone
who lived in 1850. Consequently, evi-
dence gathered at the time was ad-
mitted as legally acceptable. The
question then becomes: How good is
evidence recorded in the period of a
past event?

Dobyns states that Kroeber, Rosen-
blat, and their followers have taken
a position which rests upon a “depre-
ciation of all historical population
figures” (p. 394). Assuming this state-
ment to be correct in general (for
there are exceptions), one may inquire
why it should be true. Two factors are
usually adduced in answer: (1) the
ordinary, unavoidable human error of
estimate, and (2) falsification by
deliberation or by negligence.

Error in enumeration may acquire
substantial proportions if the reporter
is careless, or if the society is of too
great extent to be encompassed physi-
cally. However, if the reporter is com-
petent and the field sufficiently restric-
ted to permit adequate observation,
the inaccuracy due to miscount should
not be fatal. For example, deviation
from the true value of * 50% is
minor compared with the range of
estimates of aboriginal populations,
which may extend from 100% to
1,000% of the minimum. On the
other hand, an error of * 50% would
be regarded as intolerable by a demo-
grapher who works with modern cen-
suses. Thus Grauman (1959:559)
presents a sweeping, UNcompromising
indictment of all of the direct, rela-
tively well-controlled population esti-
mates employed by anthropologists.

It is not, however, the errors of
computation which have been most
bitterly denounced by historians and
ethnographers, but the warping in-
fluence of motivation. It is argued
that field estimates are invariably
subject to wild exaggeration for
reasons of personal advantage, profit,
or glory. Most sensitive to these ob-
jections are the reports of the clergy
and the military. Conceding the human
desire for exploitation of personal
achievement, we have to ask ourselves
first whether a shameless propensity
for gross mendacity is characteristic
of all individuals, even the most re-
sponsible and intelligent clergymen,
commanders, and administrators, and
whether a complete, uncritical repu-
diation of their statements is justified.

Secondly, we have to take into ac-
count the controls under which such
men always operate. Every priest,
every soldier, every official, every
agent of a commercial enterprise, has
arways been accountable to some higher
authority, and woe unto him who
deliberately confounds policy by sub-
mitting false reports. Indeed, with the
exception of a few egomaniacs, the
great majority of observers, histori-
cally, have had strong incentive not
to exaggerate. Moreover, to maintain
that a type of unidirectional misinfor-
mation has existed over centuries is
to argue for an incredibly perfect
conspiracy, one which has never been
detected by some of the most powerful
ecclesiastical and civil organizations
the world has ever seen.

This last consideration points to our
best built-in safeguard for reasonable
accuracy in estimating populations,
that is, the multiplicity of sources
which often can be brought to bear.
Thus if numerical values can be derived
from direct estimates, even if these
have to be projected in order to obtain
a total for a large area, they can be
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combined with other types of infor-
mation. Among the latter are house
counts, data on family organization
and settlement - patterns, fiscal and
property surveys, reports on agricul-
ture, food supply, and carrying capac-
ity of the land—in short, the whole
range of social and economic activity
in a human aggregate. Then if a pic-
ture emerges which is reasonably co-
herent and consistent, the magnitude
of any single parameter, such as popu-
lation level, can be accepted with
confidence. Indeed it must be so
accepted if our understanding of ex-
tinct, or even contemporary, societies
is to be permitted to advance.

It is Dobyns’ contribution that he
has marshalled the facts and attempted
a classification of those methods
whereby such a synthesis of sources
pertaining to the aboriginal Western
Hemisphere might be initiated. Re-
gardless of numerous details which
may be subject to criticism, he has em-
phasized a mode of thinking which
eliminates the preconceptions and pre-
judices of an earlier generation and
opens the way to a truly scientific
approach to historical demography.

With regard to Thompson’s paper,
I would like to discuss a few rather
restricted points:

1) Perhaps because my mathematical
background is very modest, I find
myself somewhat at a loss to under-
stand the use of the basic equation (1).
Wholly disregarding the ecological
parameters which are represented by
the terms, and thinking only algebrai-
cally, it would appear that Ng, which
occurs on both sides of the equation,
should drop out. Indeed, in equations
7 to 9 (p. 420), Thompson first sub-
stitutes tﬁe value 750,000 for Ng and
then eliminates it. If this is the end
result, one may ask why the term is
there in the first place.

Another puzzling feature is the role
of X, whid]:l is defined as the unknown
function of human population size.
In the expression:

Nmt)
() =

if X is to have a definite, fixed value
in any solution of the equation then
it must here cancel out, for there is
nothing to indicate a lack of identity.
The equation then reduces to

Np — (K + 1) Npg = O.

If, as on line 2 of page 417, is arbi-
trarily given the value of 1, then

N — 2Npg = O.

Since Np represents the number of
animals born and Npp the number
dying of non-human causes, this for-
mulation leads to a very dubious con-
clusion. The author gets around the
difficulty by substituting assumed
coefficients H and F, so that
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Nnn) A ( sz) (Nnﬂ)
( X =\ H -+ X F.
If this is proper, it would have been

more logical in the first place to have
written the expression as

Npn )
() =

where Z is not the unknown, X, but
is any coefficient or group of coeffi-
cients derived from the data. Tn any
case, both the notation and the devel-
opment of the equations are confusing
:Emi ought to be simplified and clari-
ied.

2) T question whether the population
figures obtained by the author refer to
truly aboriginal conditions. In foot-
note 2 on page 414 Thompson places
“first contact” of the Chipewyans with
the white man at ca. 1770, because at
this point “we first have reliable,
relatively detailed accounts of the
Chipewyan™; but he has just finished
stating that Mooney set the date at
1670, when the Hudson’s Bay Com-
pany was established. This seems to be
a quite doubtful interpretation of
first contact, although it is entirely in
conformity with Thompson’s rather
ill-considered rejection of the “ac-
counts of early travellers” as being
substantially useless for sophisticated
statistical treatment. If the Hudson’s
Bay Company began to operate in
Chipewyan territory in_ 1670, the
woods would have been full of hun-
ters, trappers, traders, and explorers
by 1770, and indeed we know that this
was actually the situation. MacNeish
is quoted in the same footnote as
stating that “all reports show the effect
of culture contact,” but the impli-
cations of this statement are thrust
aside. There can be little doubt that
during the 100 years between 1670
and 1770 this tribe was subject to the
usual disruption of native society and
economy, together with the almost
certain exposure to introduced diseas-
es. Consequently Thompson’s popu-
lation figures on page 420 (eg., a
mean probable value of 6,426) refer
to a period more than a century post-
contact. The true pre-contact popu-
lation must be regarded as having been
considerably higher.

3) The author analyzes (p. 415) the
effect of the smallpox epidemic of
1781, only a decade after his date of
first contact. If such a devastating
epidemic of smallpox occurred, at this
late date it is highly probable that
there had previously been other epide-
mics. Hence a population of 2,000 at
or just before 1781 would have been
purely residual.

This figure of 2,000, furthermore,
is based upon the assumption that the
population increased from 200 to 400
in the 20 years from 1781 to 1801.

Such a recovery is contrary to all
human experience, regardless of wheth-
er or not the environment is unlimited.
Even under the optimum conditions
of the modern “population explosion”
the inhabitants of such countries as
those of Latin America have not dou-
bled in number in 20 years. The
Chipewyan had just undergone a
terribly traumatic setback, with pro-
found disintegration of social organi-
zation and economy. Disease was still
present, for an epidemic does not
come to an abrupt and total conclu-
sion. The remnant of the people must
have been highly susceptible to all
manner of secondary or endemic in-
fections. Moreover, in all the history
of epidemics there is no authentic, re-
corded instance in which a population
has demonstrated a recovery of the
type implied here. Hence, if the popu-
lation was 400 in 1801, it is likely lﬁal
it was at least 400, or, allowing for
reasonable recovery, 350, in 1781.
Then, with a 90% reduction due to
smallpox, the pre-1781 population
would have been 3,500, a Figurc still
below the author’s calculated aborigi-
nal minimum.

4) Thompson estimates (p. 419) “an
average intake of 4,000 calories per
day per person” for the Chipewyan.
In modern civilized communities, 4,000
calories per day is regarded as required
only by an adult engaged in moderate
to strenuous physical labor. For a
sedentary person, a small person, or a
child, t|rc adequate inmfc is much
less. Since the active, adult men are in
a distinct minority, the average daily
caloric intake will not cxcccg 3,000.
In many parts of the world, such as
the Orient and Africa, huge popula-
tions exist on no more than 2,000 cal-
ories a day and there is good reason
to believe that groups of Indians in
North and Mesoamerica with rela-
tively copious food supply consumed
not much more than 1,800 calories per
person per day. The subject is too ex-
tensive to warrant discussion in detail
here, but it can be stated that to as-
sume 4,000 as the average actual daily
intake for the Chipewyan is contrary
to established nutritional doctrine. It
would rc‘?uirc that the author of this
paper adduce very strong and concrete
data in order to support his thesis.

5) In general, it is not my desire to
point out minor flaws in what has the
potential for a very valuable contribu-
tion. As one professional ecologist to
whom I showed the article remarked,
“It was a good try.” I do wish,
however, to suggest that the work
rests upon a series of rather doubtful
assumptions and is characterized by a
certain degree of carelessness in manner
of presentation. I hope the author will
continue to pursue this category of
investigation. but with increased at-
tention to the accumulated store of
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human knowledge and a reduced
emphasis upon mathematical formu-
lation for its own sake alone.

by Wittiam M. DeENevan®

Madison, Wis.,, U.S.A. 25 ‘II 66

Henry Dobyns is to be complimented
for providing a much needed critical
summary of previous research and
opinion on the size of pre-conquest
New World populations. The general
lack of agreement on how many In-
dians were in the hemisphere is now
more apparent than ever; however,
Dobyns has presented a good case
against the extremely low estimates of
Kroeber, Rosenblat, and others. I
suspect that eventually a fairly solid
figure somewhere between 50,000,000
and 100,000,000 will be arrived at, as
has been suggested by Spinden (1928),
Borah (1962§ , and now Dobyns.

While Dobyns’ total population

figure of 90,000,000 may not be
unreasonable, his rough rule of thumb
for arriving at it, an average 20:1
ratio of depopulation from contact to
nadir, is not satisfactory for many
specific regions because, as Dobyns has
clearly indicated, the actual ratio did
vary considerably from region to
region. Some declines were much
reater than 20:1 and some seem to
ave been much less, and if major
regions diverged significantly from
the average, then the final total might
differ considerably.

The most questionable figure derived
by Dobyns’ 20:1 ratio is 30,000,000
for the Andean Civilization. (It is not
clear whether northern South America
is included here or with Marginal
South America.) Dobyns’ main support
for his 20:1 ratio for the Inca Empire
is Rowe's depopulation ratios of 16:1
and 25:1 for the Provinces of Rimac
and Chincha between 1525 and 1571
(Rowe 1946:184-85), ratios Dobyns
rightly considers low for the depopu-
lation from contact to the actual
nadir, which was probably sometime
after 1571. However, Dobyns does
not mention that Rowe gives depopu-
lation ratios of 3:2, 3:1, and 4:3 for
three other Peruvian provinces during
the same period and, most important,
obtains an average of 4:1 for the 5
provinces. (Rowe's ratio of 4:1 is
mentioned earlier by Dobyns in a dif-
ferent context.) On the basis of the
4:1 ratio and using the 1571 population
total for the Central Andes of
1,500,000 (which is the same as
Dobyns' 1650 + nadir figure), Rowe
arrives at a 1525 population of
6,000,000 for the Central Andes.
Granting that the three provinces with
low depopulation ratios may have
been considerably devastated after
1571, we are still left without a reli-
able basis for a depopulation ratio for
the Central Andes. A compromise of
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12:1 midway between Rowe's 4:1 and
Dobyns’ 20:1 would provide a figure
of 18,000,000, which is still higher than
any previous estimate except that of
Means (1931:296). Significantly, it is
about the same as the present Andean
and Coastal population of Bolivia,
Peru, and Ecuador. It is doubtful if
aboriginal land use in the Andes could
have supported a population much
greater tFlan that of the present, much
of which is barely subsisting, even
though some of the land that was in
production in pre-Columbian times is
now used for export products or is not
used at all.

While a 20:1 ratio is probably too
high for the Central Andes, it is un-
doubtedly too low for most of the
tropical lowlands of the Americas.
Dobyns points out that the ratio
ranges up to several hundred to one
or virtual or actual extinction of once
sizable tropical forest tribes. Dobyns
is forced to abandon his 20:1 ratio,
lacking any total nadir figure, but
does arrive at a rough estimate of
6,000,000 for tropical South America.
My own work in eastern Bolivia and
Peru suggests that this figure is not
unreasonable, and is perhaps low by
several million. For the tribes of the
Llanos de Mojos of northeastern Boli-
via, I found good documentary evi-
dence for a population of about
100,000 in 1690, 110 years after initial
contact, in contrast to a nadir of about
10,000 in 1900. The over-all depopu-
lation ratio from contact to nadir was
probably at least 35:1 (Denevan n.d.),
and T would expect a comparable
minimum ratio throughout most of the
Amazon Basin where there has been
fairly continuous contact. I think that
such a drastic decline will eventually
be substantiated by archaeology, docu-
mentary studies, and closer examination
of tropical population densities under
present aboriginal economic systems.

A 20:1 depopulation ratio for the
tropical Caribbean Islands, givinf a
total of 443,000, also seems very low
in view of historical reports of several
million people. The early chroniclers’
accounts of large populations in Cen-
tral Mexico have been vindicated.
Were some of the same sources so far
off in their estimates for the Carib-
bean (Sauer 1966:65-69)?

The main point that I wish to make
is that if one is going to try to arrive
at a_hemispheric aboriginal population
by means of depopulation ratios, then
consideration should be given to the
use of several different average ratios
for different types of situations or
regions—an  objective  admittedly
“beyond the scope” of Dobyns' paper.
To what extent and why have de-
population ratios varied? Certainly the
nature of the contact situation would

Lok b aliny

seem to be significant. Disease, for
example, robaEly spread much more
rapidly, thus reducing the time avail-
able for acquiring immunity, in the
compactly settled Valley of Mexico
than in widely separated Andean
valleys or among dispersed Amazon
tribes where initial contact was spo-
radic. Or did a lesser degree of contact
simply retard the date of an inevi-
table population nadir? On the other
hand, there may have been important
enviromental differences in the suscep-
tibility of the natives to, or in the
distribution of, fatal epidemic diseases.
Is there a tendency toward more viru-
lent disease in the humid tropical low-
lands than in temperate and cold
latitudes and altitudes? There are
apparent major regional differences in
depopulation ratios in the New
Worlgi—probably 12:1 or less in the
Andes, 15 to 25:1 in Central Mexico
and California, and 35:1 or more in
the tropical lowlands—and I empha-
size the need for research to futher
delimit and explain these differences
and thus refine the depopulation ratio
technique of estimating aboriginal
American populations.

by Henry F. Dosyns¥
Ithaca, N.Y., U.5.A. 24 1 66

Thompson reports what impresses me
as an imaginative approach to the
difficult problem of estimating abo-
riginal populations. The article con-
stitutes, I believe, a distinct advance
in methodology for the resource-po-
tential method of estimating human
populations.

In one respect only would I differ
somewhat from Thompson, and that
is in thinking that his results throw
more doubt upon Mooney's Chipewyan
population figure than Thompson
modestly claims. Thompson’s calcula-
tions yield a minimum population esti-
mate that is '/» larger than Mooney's
estimate of the same population. His
maximum estimate, and the one more
convincing to me, is very nearly three
times as large.

Thompson’s calculations seem to me
relatively conservative in that they
are based on a single food resource,
the barren-ground caribou. He dis-
misses woodland caribou, moose, bison,
musk-oxen, and fish as a source of
5%—10% error, although he himself
recognizes that the availability of fish
for winter food possibly constituted
the principal limiting factor on popu-
lation. Several other types of food
were utilized by the Chipewyan popu-
lation, so I doubt that all wild plant
foods collected plus the alternative
sources of meat amounted to so small
a proportion of the total diet as

Thompson asserts.
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by Harorp E. DRiver¥®
Bloomington, Ind., U.S.A. 11 11 66

Dobyns' review is the best general
paper of its length so far on aboriginal
American population: (1) It shows
how few solid facts on early popu-
lations have survived in the docu-
ments. (2) It gives ample evidence of
the enormous differences in population
estimates by everyone from carly 16th-
century eyewitnesses to 20th-centu
scholars. (3) It suggests that the esti-
mates of Kroeber, Rosenblat, and
others were much too low. (4) It shows
a steady increase in population esti-
mates from Kroeber’s (1939) scheme
to the present. (5) It concludes with
the highest estimate for the hemisphere
so far made.

While Dobyns’ conclusions are im-
portant, what is more important to
me is that he has made explicit a
greater variety of methods used to
estimate popuration than has anyone
else so far. When these methods are
compared with the generally accepted
rules of statistical inference, they fall
far short of the mark. Samples are
rarely chosen in any systematic way,
because the early observers and chro-
niclers knew nothing about sampling
as we know it today and had no in-
centive to be more explicit. They
often gave estimates based on hearsay
rather than direct observation or syste-
matic tabulation of wvital statistics.
Nevertheless, the documentary research
of Cook, Simpson, and Borah in
Mexico is based on unusually large
samples of highly particularistic data
and is a model of critical handling of
materials.

Dobyns’ (Table 2) nadir population
for the U.S.A., taken from Rosenblat
(1945:22), is 332,397 in 1930. This is
much higher than my estimate of

one unit of standard deviation from
the estimate, it would undoubtedly be
smaller than + 30% (the range) and
might be of the order of * 10%.
Anyone bold enough to estimate abo-
riginal population ought to be bold
enough to estimate his own error.

by Freperick L. Dunn#®

San Francisco, Calif., U.5.A, 24 11 66

These papers on techniques in abo-
riginal population estimation offer
striking  methodological  contrasts.
Thompson favors a mathematical ap-
proach in ecosystem analysis and relies
upon projection of modern data (for
caribou) backwards in time to arrive,
indirectly, at a human population
estimate. Dobyns, after providing us
with a valuable review of estimation
techniques, concludes that projection
and dead reckoning methods are “se-
riously defective.” He finds ethno-
historical methads less deficient, parti-
cularly when secular trends can be
determined by comparing populations
in given areas at several points in time.
Although 1 am not in a position to
comment on the population estimates
offered by Dobyns in the concluding
section of his paper, I find his argu-
ments reasonable or at least plausible
in most respects and applaud his con-
cern with disease as a factor to be
considered in population estimation.
In the space available I shall be able
to focus on only one or two of ma;
epidemiological  issues raised in_his
appraisal. As a general comment, I do
not feel that Dobyns’ discussion of
disease provides the reader with full
awareness of the complexities and
roblems that exist in analysis of the
ehavior of disease in human popu-
lations. The problems are many-times
compounded, of course, when the

more unreliable if we seck to project
the mortality exi)cricncc in local epi-
demics on populations of larger re-,
gions. Smallpox viruses are apparently
subject to strain variation, and morta-
lity rates between epidemics have been
noted since at least the 17th centu
(Greenwood 1935). In addition, small-
pox viruses today belong to two
groups: “variola major” and “variola
minor,” the latter with case-fatality
rates in the 5% range. We do not
know whether these groups existed in
the 16th century. Dixon (1962) notes
that early statistics are often meaning-
less because chickenpox was reported
as smallpox. Even measles and second-
ary syphilis were probably often re-
corded as smallpox three centuries
ago.

Dobyns states that “vaccination has
been, in all probability, the major
single factor in New World native
opulation recovery since 1800." This
r::ads him to the inference that Kroe-
ber’s choice of 1793 population figures
as a base for backwardp projection was
a “fatal error”—which may be over-
statinlilthl: case a little, T would chal-
lenge his statement about vaccination,
on several grounds. First, it is malaria
that has been the most important en-
demic (and epidemic) disease in the
New World for at least several cen-
turies, and we may speculate that
acquired immunity to malaria, and
perhaps quinine, together represent
that “major single factor.” The full
force of smallpox in the Americas was
felt long before the time of Jenner,
but after 1800 smallpox continued to
prevail in Europe for many decades,
in part because of opposition to vac-
cination, and introductions of the
virus from across the Atlantic con-
tinued throughout the 19th century.
Smallpox, in contrast to malaria, ap-

i 1 ! 200,000 in 1900 (Driver 1961:604) historical record must be interpreted. pears to have occurred largely in
i L and Kenneth Stewart’s 250,000 in 1920  His review of techniques would have sporadic epidemics and outbreaks,
L RE B (Spencer and Jennings 1965:500). T been even more valua%lc if more space  particularly at coastal points of re-

1El I would also prefer the term Anglo-  had been devoted to discussion of the introduction. It seems not to have

SR America for North America north of  kinds of limitations one may encounter become an_entrenched, self-sustaining

il : Mexico, although I am aware that in perusing the historical-epidemiolog-  endemic infection in large areas. 19th-
o | everyone in Latin America calls it jcal literature. Malaria, for example, century vaccinating efforts in the
(3 il North America, as does Dobyns. ] appears in the early American litera- Americas appear also to have been

| _ Thompson’s article presents a sophis-  ture as “fever and ague” or “intermit- deficient, for many reasons: loss of
e [ ticated formula for estimatin the tent fever.” It is usually possible to  vaccine potency, failure to reach sub-
i | maximum human population that a identify malaria as the responsible stantial segments of the population,
y {0 iven area can support at the culture  disease (for example, see Cook 19554), failure to recognize the need for
£ IR IE evel of the particular population by it is far more difficult to deter- regular revaccination, etc.

s within the time span chosen for study.  mine in the earlier New World ac- I find that I cannot wholly agree
R This is undoubtedly better than more  counts which of the several species of with Thompson’s opening statements
i S e impressionistic methods, but since the  Plasmodinm might have been respon- about factors limiting population size.

| values substituted in the formula are sible for a particular outbreak. P. fal- Important though Thompson's three
| estimates, or are based on small samples  ciparum, P. vivax, and P. malariae are  factors may be, they are certainly not
| H of observations, the final result is still  epidemiologically distinct and differ the only “primary” ones championed

{ 5l : subject to 'WmldFl‘able error. 4 profoundly in their morbidity and  today by workers in the mammalian

11 Population estimates would be easier  mortality impact. Without knowledge population field. It is in fact the
y ; to evaluate if all estimators wouldin-  of the parasite species, man of our existence of an array of interplayin
v LV clude an estimate of their error, guesses about the impact of malaria factors—primary, secondary, anﬁ
'3 B offering, for example, a figure for the in a given region in the past are cer- otherwise—that makes the study of
g { hemisphere of 100,000,000 * 30%. tain to be spurious. Accounts of small- pulation limits and controls so chal-
! If the amount of error is regarded as  pox epidemics in the past may be even lenging. Because factors affecting
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pulation size cannot, in my opinion,
E:) reduced to such a simplistic state-
ment (or at least to this one), I find
Thompson's presentation rather unre-
warding except as an interesting tech-
nical exercise. Proceeding farther, 1
find myself troubled by his definition
of first contact—even for the purposes
of his paper—as the time (ca. 1770)
“when we first have reliable, relatively
detailed accounts of the Chipewyan.”
This is perhaps reasonable if the only
issue is the establishment of an effec-
tive date of “culture contact,” but
contact with new infectious disease
agents and strains (influenza, measles,
tuberculosis, etc.) must have occurred
much earlier, and certainly by the
1670's when the Hudson's Bay Com-
pany was established. I think we must
assume that the impact of introduced
diseases on the Chipewyan had alread
affected population size in the 17t
century, if not earlier.

Without in any way faulting the °

mathematical techniques used, I find
the maximum likelihood estimates
Fivcn in the conclusion unconvincing,
or this exercise in estimation depends
entirely upon the accuracy of another
estimate: that for the aboriginal cari-
bou population. There is no inherent
reason why man or caribou, in aborigi-
nal times, should have been more or
less adapted to conditions in that par-
ticular ecosystem. This suggests to me
that one man’s estimate-by-projection
for the aboriginal caribou population
cannot be accepted as necessarily more
reliable than another man’s guess for
the aboriginal human population. In
this exercise everything depends on
Ng, the equilibrium number of cari-
bou, and N, as used seems a precarious
figure indeed. First, it is based on a
single estimate (Banfield 1954) whose
confidence limits are not given. It is
based secondarily on a series of as-
sumptions about the area of aboriginal
Chipewyan territory, the extent of
overlapping of aboriginal caribou and
Chipewyan territorial areas, and the
even disperal of caribou and Indians
within tﬁcsc territories. Other critical
values, for N and Npg, are of course
based upon the Ny estimate and an
additional series of assumptions about
aboriginal conditions (for example,
that the wolf-caribou predation rate
was the same in aboriginal times as
it is today). It may be, and probably
is, purely coincidental that Thompson’s
estimate agrees fairly well with Moo-
ney’s.

by Marcotm F. FARMER¥

W bittier, Calif., US.A. 25 11 66
Studies of the demography of aborigi-
nal peoples have been neglected and
are now neceded in all branches of
anthropology. Thus the papers by
Dobyns and Thompson are timely and
useful.

ESTIMATING ABORIGINAL AMERICAN POPULATION

The method suggested by Dobyns,
assuming a ‘“standard” depopulation
ratio of 20:1 between initial European
contact and the beginning of popu-
lation recovery, is a useful approach.
It depends on the determination of the
nadirs for the ethnic groups. This is
particularly useful for estimations of
Eopulntinns for large geographic areas

ut appears to have some disadvan-
tages when applied to particular ethaic
Emups. Each group has a demographic

istory which must be detaﬁecr as
completely as possible. The history of
the Navaho, for example, suggests
some of the problems. Some years ago,
as a part of research on the Navaho
land claim, I searched the literature
for estimates and counts of Navaho
and found considerable variation.
When all of the fignres were plotted
on a chart, the increase after A.p. 1900
was clear, and in fact estimates and
counts made as early as A.p. 1845
suggcsted an expansion trend. The
official figures for A.n. 1863, the time
of the Navaho round-up, suggested
that not all of the people had been
captured, and the rapid increase in the
years after the treaty of 1868 probably
included the influence of these pre-
viously unenumerated people. Esti-
mates for the years before a.p. 1845
tended to be low, if the Navaho
expansion of the period is considered
and archaeological data used as a
check on the estimates. Benavides’
estimate for 1630 of 30,000 Navaho
appears large, but no doubt included
not only Navaho but also other
Apacheans on the upper Chama River
and in that immecEatc vicinity. The
later data suggest that the Navaho
population curve was on an increasing
trend in the late 1700’s and early
1800’s, a reflection of the development
of herding. It appears that the Navaho
may have had an increasing rate of
Eopu]ation growth ever since they

ecame agricultural. The population
increase among hunting peoples of the
Plains area of North America of the
period after A.p. 1650 also shows the
need for detailed study of the history
of the particular group.

The paper by Thompson suggests
the potential of a specialized approach
which can be alpplied in an area where
anthropological and biological data is
available. Further development of
such methods is certainly in order.
Computer techniques can make a
major contribution.

The earlier demographic work of
L. Krzywicki (1934), and A. M. Carr-
Saunders (1936), should be noted.
Demographic research by physical
anthropologists is surprisingly rare,
and aboriginal and non-literate peoples
need demographic treatment. Perhaps
these papers will suggest a revival.

by R. G. Forpis¥®
Calgary, Canada. 21 1 66

If Dobyns has done nothing else, he
has shown that attempts to estimate
aboriginal American population in
any absolute sense range from risky
to hazardous. His depopulation ratio
method strikes me as totally uncon-
vincing, merely resulting in estimates
based upon other estimates. While
Thompson’s mathematical method of
calculating population size on the
basis of available natural resources
follows a generally promising line of
research, its usefulness would seem to
be effectively limited to historical
tribes who are not primary food-pro-
ducers. Even then, it serves only to
indicate probable upper and lower
limits to group size:

If po; uﬁuion density is regarded as
a sociar and cultural dynamic (this
would appear to be Dobyns' main
reason for estimating it), then it is
clearly his obligation to demonstrate
at what points density triggers social
and cultural responses. Trigger points
can obviously not be established with

recision for any area where popu-
ation estimates are as widely variable
as they are for the Americas. To be
significant, these densities would have
to be determined from known popu-
lations; working from the known to
the unknown, they might then be
applied with some profit to the abo-
riginal New World.

If population density is regarded as
a sociarand cultural dynamic, I can
see little reason for concern with
hemispheric population estimates. It is
of some intelE:cmaI interest to establish
relative population densities for each
major region of the Americas, but it
is, after all, among specific social
groups that population density comes
into play. Hemispheric estimates avoid
the basic problem by lumping groups
of vastly variable complexity and size.

Incidentally, I find it very hard to
swallow the idea that pofpulation is
an independent variable, if “indepen-
dent” means free of culture.

At any rate, unless radically im-
proved methods supersede the old,
estimations of New World population
will necessarily prove relative, as
Kroeber (1939:181) was well aware.
As such, they can clearly only be
used relatively in studies of the effect
of population density on social and
cultural change.

by Heimuth Fuchs®

Washington, D.C., U.S.A. 28 11 66

It is by no means astonishing that a
discussion on the estimation of abo-
riginal population should arise. Wher-
ever exact data are unavailable,
speculation is assumed to be appro-
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TABLE 1
EsTIMATES oF PaNARE PoruraTion
"‘”(T{Z;;'f)“ Census (1950) RiLey (1953) Wiasnr. (1959)
33|90 | > > 33|19 | >
La Cafiada —_ — =t e e — o
El Loro —_ - ; — — =t 3 -
Guarataro 1 46 41 87
Guaratero — Guarataro 30-75 Guarataro IT| 12 | 13 | 25
Parichima — — — n] = = i
Las Rayas - La Raya 50—-100 o — — — o
El Hacha = - - 7 - ==l | ®©
E =
2 - -
El Limén —_ o = s — — s 1= i
Colorado Colorado 55 || Colorado 100-125 | @ || Colorado — — —] @
= ]
Los Guaros = : = = o i = e —“r
. a (o
Guaratarito, o Y
= Guaratarito 38 || Camatagua, 100-200 Guaratarito 14 [ .29 43
San Agustin
Subida del 2 = =3
Piritefio e f 4 A
— — Pifiaguero 23 Pifiaguera —_ — -
Montaiias de - —
la Culebra =T T 14 1 &
=5 — —_ _ Montafia - —_ —_
- o Pifial ds Pifal - =] =
—_ El Tigre 53 _— —_ =
= - L Uroné 25-50 —_ — — = 8
]
L = Raudal Alto 50-100 Raudal Alto | — | — | _ o
==, Las Ponchas 25 Las Ponchas — — —_ g
(o)
— —_ — —_ Zariapo 21 16 37 =
"
TEAYS 76 | 70 | 146 468743 114 | 118 | 232

priate, and it is left to the reader to
accept or to refute the results. Another
question, perhaps of more importance
at present, is tﬁc reliability of recent
» census data on aboriginal population.
Among the Panare Indians of Vene-
zuela, for instance, various counts have
been made and published, but it is
difficult to identify communities and
compare the populations counted or
estimated therein SFuchs 1959, 1964).
Table 1 shows in column 1 the dwelling
sites of the Panare according to An-
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tolinez (1944); no population was
estimated. Column 2 shows the Census
figures (1950). (The 1960 Census is
still in preparation.) Colum 3 gives
counts or estimated ranges by Riley
(1953), and column 4 shows Wilbert's
data (1959). Cruxent (1948) estimates
Panare population at 1,800, while the
Census (1950) gives 146, Riley a range
of 468 to 743, and Wilbert 232. The
question remains: How many Panare
are there, really?

Perhaps anthropologists should insist

L3

on an improvement of census methods
in order to obtain reliable data for
the present-day aboriginal population.
Estimates based on a 20:1 ratio (Do-

byns) or a range of almost‘gE to almost
2n, n being the probable maximum
(Thompson), do not differ much from
what we already know. Evidently
there has been a lack of basis for
counting or reliably estimating abori-
ginal population in"the past as well as

CURRENT ANTHROPOLOGY

e oy B0

i
1

in the pres
this com

towards thi
the creatiol

by ALExanp

Dobyns and
made substa
rccun’slructi )
opulation,
ghi: proced
sidered is th
keri (1957),
anthropologi
skeletons C:‘g
cemeteries,
must be tak
course, that
tribes did no
cemeteries
a great m
the female
preted as ma
nized high |
population (
e.g., in the |
(Howell 196
ces of error
the method
data which
with an estin
a small area.
ful if Dobyn
more about t
of the sexes.

by Witriam 4
B |
Dobyns' revi
estimation @
populations &
tion of a new
helpful cont
arca. In the
tions have ha
anthropologie:
various pre-C)
tures. lor ex
Maya area (|
familiar), n
which exists
riginal  soeif
stems from wi
the size of tlf
any given ti
methodology §
able estimatio|
lations, then
position to ati
such as sociop)
Dobyns has
Ricketson's
prehistoric \)’
workers who
selves to the
the ancient lo
are Bullard {
Haviland (1
1963), Smith
B S Thom
ullard, Glass

Vol. 7 . No.

Centre for Policy Studies

Dharampal Archives CPS-ER-03

www.cpsindia.org



|
d10¥D HLYON

|
|

37

dnodo HINOS

32

s methods
data for
bopulation.
ratio (Do-

to almost

maximum
uch from
Evidently
basis for
ing abori-
as well as

OPOLOGY

in the present. It is the intention of
this comment to direct our interest
towards this problem and to stimulate
the creation of such a basis.

by ALEXANDER HAUSLERH

Halle/Saale, DDR. 23 11 66

Dobyns and Thompson have doubtless
made substantial contributions to the
reconstruction of a picture of past
population. Another ~palacodemogra-
phic procedure which might be con-
sidered is that of Ascady and Nemes-
keri (1957), which is based on the
anthropological  interprepation of
skeletons from completely excavated
cemeteries. In using this method, it
must be taken into consideration, of
course, that many American Indian
tribes did not bury infants in the same
cemeteries as adults. Furthermore, in
a great many investigations some of
the female skeletons have been inter-
preted as male because of the unrecog-
nized high masculinity of the entire
population (Hiusler 1965), apparent,
¢.g in the Indian settlement of Pecos
(Howell 1960:173). When these sour-

ces of error are taken into account, .

the method produces relatively exact
data which should then be compared
with an estimate of the population of
a small area. Tt would have been use-
ful if Dobyns and Thompson had said
more about the numerical proportions
of the sexes.

by WitLiam A. HAvILAND®

Burlington, V1., US.A. 4 n 66

Dobyns’ review of techniques for the
estimation of aboriginal American
populations and Thompson's presenta-
tion of a new technique are timely and
helpful contributions to_ this problem
area. In the past, population estima-
tions have had considerable effect on
anthropological  reconstructions  of
various pre-Columbian American cul-
tures. For example, in the Lowland
Maya area (with which T am most
familiar), much of the confusion
which exists as to the nature of abo-
riginal  sociopolitical  organization
stems from widely disparate views on
the size of the Maya populagion at
any given time. If we can develop our
methodology so as to achieve reason-
able estimations of aboriginal popu-
lations, then we will be in a Ectter
position to attack the larger problems
such as sociopolitical organization.
Dobyns has discussed at some length
Ricketson’s population estimate for
prehistoric Yucatan. Among the other
workers who have addressed them-
selves to the problem of the size of
the ancient lowland Maya poTulations,
are Bullard (1960), Cowgill (1962),
Haviland (1965), Sanders (1960,
1963), Smith (1962), Termer (1951),
J. E. S. Thompson (1951), and Willey,
Bullard, Glass, and Gifford (1965).
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ESTIMATING ABORIGINAL AMERICAN POPULATION

All except Cowgill and Thompson
(in the instance cited) have taken an
archaeological approach to the prob-
lem, as did Ricﬁctson. These sources,
and others more indirectly concerned
with the problem, are reviewed in two
Lorthcorning papers (Haviland 19664,
)

The impression I have after reading
the present two articles is that we must
approach the problem of population
estimation first on a local basis. An
over-all hemispheric estimation, then,
will be only as accurate as the several
regional estimations on which it is
based. As for methodology, it is my
feeling that methods will have to vary
according to area. Thompson’s meth-
od, which may work very well for
hunting and gathering groups, would
I think be diﬂsicult to apply in the case
of the Maya. On the other hand, ar-
chaeological research may provide the
basis of a reliable population estima-
tion for the Maya, who were seden-
tary, but not for a nomadic huntin
and gathering group. In the lowlanﬁ
Maya area, one can map ruins over
given arcas and determine through
excavation how many were in use
contemporaneously and what percen-
tage of these were in fact houses, as
opposed to domestic adjuncts, temples,
and other structures. This has been
done at all thoroughly only at the
Post-Classic site of Mayapan, Yucatan
(Smith 1962), and at the Classic Maya
site of Tikal, in northern Guatemala
(Haviland 1965). To take the latter
site as an example, most houses were
comparable in size and arrangement
to modern Maya houses, so that in
this particular instance it seemed
reasonable to project the figure of 5.6
persons per house, the present average
for Maya communities in Yucatan,
backwards in time to Tikal. In this
way, I derived a minimum estimation
of 10,000-11,000 persons for the po-
pulation of Tikal about A.p. 700-900,
which would represent a time of peak
population in the Maya area. This
estimation does not allow for the pos-
sibility that many of the so-called
palaces at Tikal were residences of the
elite, nor for the possibilitz that Tikal
was actually larger than the 16 square
kilometers which has so far been map-
ped. Further research, therefore, will
permit- the refinement of this popula-
tion estimation.

The present Tikal estimation repre-
sents a population density on the order
of 800-900 persons per square kilo-
meter (1,000-1,100 persons per square
kilometer if allowance is made for
uninhabitable terrain). This compares
with Ricketson’s figure for Uaxactun
of only 104.6 persons per square kilo-
meter of habitable land. Even had
Ricketson calculated on the basis of

atats i, A el

5.6 persons per house instead of 5, and
had he not eliminated 75% of his
sample, the Uaxactun density still
would not equal that of, Tikal. There-
fore, the full Uaxactun figure may
not be as illogical as Dobyns (p. 397)
seems to feel.

Cowgill (1962) has approached the
problem of the size of the aboriginal
Maya population from the standpoint
of carrying capacity of the land, and
suggests that a population density on
the order of 38-77 persons per square
kilometer was possible. That this is
probably too low an estimate is sug-
gested by thorough reconnaissance of
2.5 square kilometer located more
than 7 kilometers from the center of
Tikal, where population density ap-
pears to have been on the order of
136 persons per square kilometer.
Cowgill’s study was based on modern
milpa practices, which may differ
somewhat from aboriginal practices,
and she does not take into account the
probability that the ancient Maya grew
crops other than corn. This illustrates
the problem of a straight ecological
approach to population in this area,

To sum up the situation with respect
to the Maya, it would appear that
current research will soon make pos-
sible an improved estimation of abo-
riiinal population for this area as a
whole. As this is done in other areas,
by whatever means seem appropriate,
then we will have a more realistic
estimation for the hemisphere as a
whole. I agree with Dobyns that past
estimations will generalf;s prove to
have been too low.

by Eusesio DAvaros HurTADO®

Mexico, D.F., Mexico, 28 11 66

One of the merits of Dobyns’ work
is the fact that, in spite of the brevity
of the exposition, it presents and dis-
cusses all the published calculations
and numerical estimates of the pre-
hispanic Indian population. The simple
fact of summarizing the technique and
results of demographic extrapolations
contained in an extensive and hetero-
geneous bibliography gives the study
unquestionable usefulness and value.

For Dobyns, establishing exactly
the amount of a society's population
is not an end in itself; his opinion is
that the density of population is an
index of cultural development. He
supports this viewpoint by quoting the
concepts of Melvin Ember, Kingsley
Davis, Katharine Organski, and
others,

Dobyns quotes Vaillant’s statement
that in the Valley of Mexico there did
not exist a large human concentration
like the one which developed in 1936-
40 in Italy, Germany, and Japan, na-
tions which went to war maintaining
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that they were overpopulated and
needed additional territory. Dobyns
believes that no real demographic
pressure was manifested in Mexican
territories, but he is inclined to think
that the size of the indigenous popu-
lation has been underestimated.

The figures assigned to the different
geographic and ethnic areas that con-
stitute the American continent are dis-
cussed, and, what is extremely impor-
tant, it is shown that interest in this
subject has not declined with the
passing of time. First broached l?r the
chroniclers and missionaries of the
colonial period, the subject has been
handled in well-documented works by
Cook, Borah, Rosenblat, Rivet, and
several others as recently as the past
two decades. Some of these latter in-
vestigators have studied sources not
taken into consideration before, such
as Papeles de la Nueva Espaiia (a
summary of visits to town), El Libro
de las Tasaciones de Pueblos de la
Nueva Espaiia. Siglo XVI (General
Archives of the Nation) and others,
with highly satisfactory results.

It is unquestionable that the abori-
inal population greatly diminished
rom the 16th to the 20th centuries
and that the main causes of the de-
crease were the conquest itself and
diseases such as smallpox, measles, and
tuberculosis. The destruction of native
centers did not, however, take place
with uniform intensity, either in time
or space. Numerous groups on the
Pacific Coast and in the northern part
of the country were totally extin-
guished, and we are only acquainted
with them nowadays through histor-
ical and ethnic references. On the other
hand, the great cultures of the hi h-
lands, although decimated, were able
to survive. In what proportion did the
population diminisll:? It is simply
impossible to conclude with a genera
index that would be valid for the
different ethnic groups of America.

Thompson’s very simple method is
a serious and logical contribution. The
structure and nature of its formulas
allow one to go on to more compli-
cated problems, but I do not believe

that the method is applicable to such

complex cultures as those of pre-
hispanic Mesoamerica. For example,
statistical data are lacking for game
animals, and therefore one coulcF not
estimate how many of them were
hunted and thus deduce the number
of hunters.

Taxes or tributes, which have been
used to calculate the amount of tribu-
tary population, are also problematic,
since the amount of tribute was not
always applied proportionately but
depended at times upon the resistance
ofﬁ:rec[ by the conquered.

The methods employed. by the dif-
ferent investigators of the problem are
all very interesting, and they demon-
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strate how far we are from results
which, when analyzed with precision,
could approximate a possibly correct
calculation.

To the methods enumerated, others
could be added which would bring the
investigator closer to a tangible real-
ity. One might calculate, for example,
the number of individuals that would
be necessary to erect a certain monu-
ment in one of the known archae-
ological zones whose boundaries can
be established. If one added to the
estimated number of workers the popu-
lation necessary to support them and
adjusted the percentages in reference
to the time calculated for the work,
taking into consideration the technique
used, the place where the materials
were obtained, etc., one could calcu-
late the population that occupied that
area in a given period.

Other evaluating methods could be
supplied by the organic and inorganic
residues (detritus) left in a certain
zone, by cultivated areas, irrigating
systems, the number of wells, ceme-
teries, etc, Finally, deductive methods
and techniques for approximating the
calculation of a given population
might be multiplied if one could rely
upor the possibility of carrying out
the investigations.

Dobyns' fundamental contribution
consists in providing a new figure,
higher than that of other investigators.
His extensive bibliography indicates
that he offers this figure knowing full
well what he is saying. One defect of
his work is his use of figures from very
different dates in his table of estimated
population.

by Tuomas F. Kexoe and
Avice B. KEHOEW

Lincoln, Nebr.,, U.S.A. 10 1 66

Dobyns’ critique of previously ac-
cepted population estimates for abori-
ginal America should become a
watershed in the study of cultural
development in the New World. Both
his illumination of methodological
assumptions and his contribution of a
new population estimate call for a
re-evaluation of the classic discussions
of prehistory and colonial history in
the Western Hemisphere.

Perhaps the most valuable aspect of
Dobyns’ paper is his trenchant analysis
of the foundations of previous popu-
lation estimates. It is only just to apply
his standards to his own population
estimates, lest these become a new
dogma. One can quibble at such
statements as (p. 402), “Assuming that
all the workers were men . ..;" consi-
dering the Spaniards’ inhumanit
toward Indians, one could as well
assume that women were also pressed
into laboring at the wall, and that
agricultural producers were not spared
when gangs were conscripted. Two

million might then represent a large
proportion of the adult and adolescent
Indian population of central Mexico
in the 16th century. One can complain
that MacLeod’s mention of unusual
fertility for the Saskatchewan lakes
region was erroncous (he apparently
meant the Great Lakes wild-rice area)
and should not have been cited with-
out comment. We seriously question,
however, two features of the second
part of Dobyns’ paper.

1) We doubt that the 1930 census
represents the North American Indian
population nadir. Dobyns himself
claims that 130 years (five genera-
tions?) is the average length of time
required for an Indian population to
reach nadir after contact. The 1930
census, then, is from one or two to
ten generations past nadir, and this is
significant when the extraordinary
increase in the North American In-
dian population in the past generation
(as high as 5% per annum) is taken
into account. So late a census figure
for his base calculation has probably
skewed Dobyns’ estimate of aboriginal
North American population.

2) We feel that any estimates utiliz-
ing a hemispheric depopulation ratio
should be regarded as highly tentative.
Dobyns' apparent postulation of a
more or less equal susceptibility to
European diseases in all Indian groups,
a postulation which he seems to think
justifies a hemispheric depopulation
ratio, has not been demonstrated. Only
a rabid isolationist would completely
discount the possibility of pre-Colum-
bian introductions of  Eurasiatic
diseases, especially into Pacific coastal
populations. A single carrier on a single
Japanese fishinﬁ junk blown off course
miiht drastically affect hundreds of
Indian settlements and eventually pro-
duce a relatively immune population
in the contact area. Instead of wusin
a hemispheric ratio, Dobyns woul
have been wiser to utilize ethno-
historic sources to estimate popula-
tions area by area. The resulting dif-
ferences in depopulation ratios might
in themselves ie instructive, and the
final population figures would surely
be more reliable. We admit this would
be a formidable task, but this does not
excuse Dobyns from discussing the
limitations of his method more fully.

In closing, let us emphasize the im-
portance of Dobyns’ critique and the
repercussions it should have upon
American history as well as upon
anthropological theory, We think, for
example, of the history of the fur
trade in western Canada. The intense
rivalry for pelts that led to the merger
of independent traders in 1787 to
form the North West Company, an
effective competitor against the pow-
erful Hudson’s Bay Company, fol-
lowed immediately the Ffirst devas-
tating smallpox epidemic in the West.
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t a large Did the loss of so many hunters and ESTIMATING ABORIGINAL AMERICAN POPULATION 3
dolescent artisans force the Indians into a new P
1 Mexico dependence upon the fur trade, and figured on at least half a dozen hides hearth counts, military registrations, )
complain did the reduction in hunters increase for storage bags, thongs, and bedding. and tax records permit us to ignore .
unusual the competition among the traders? The Chipewyan, like the Blackfoot, patently ignorant or biased casual re- |
an lakes Since the Canadian fur trade in turn  would have used worn-out tent covers marks that happen to have been set i | 3
pparently affected European politics, one won-  for such purposes, but probably would down in writing. For the Americas 3
rice area) ders how much of 19th-century histor have needed more leather than could these latter must be valued; they con- |
ed with- might have been different had small-  be thus salvaged. stitute the main basis so far of ancient |
question, pox not broken out on the Canadian Finally, it might be wiser to use demographic history.
e second prairies in 1780. Ewers’ (1955:168) figure of three A demographer wonders, however,
We have two comments on Thomp-  pounds of meat per day as the average  whether some more systematic and
30 census son’s paper, one specific and one aborigine’s consumption. This figure less polemic arrangement of the cita- |
hin Indian general: was gained from Blackfoot who re- tions would not be more informative. _
himself Thompson's figures for Chipewyan membered pre-reservation hunting, and  Though he can see the need for quoting |
genera- utilization of caribou do not fit the in being more generous than Thomp- the estimates of practically anyone '
of time ethnographic data as closely as they son’s minimum daily calorie intake who lived before censuses were taken,
hlation to should if the population estimate de- figure, it allows for the waste of meat  the value of citing the third-hand |
'he 1930 rived from their use is to be credible. in the periods of caribou migration, opinions of our own contemporaries Il
tWo to When Hearne states that upwards of when wholesale slaughter left many s less obvious, especially since the il B
nd this is 20 caribou skins were required for animals to rot. Ewers' figure, it should  method finally chosen  disregards B
grdlnary each Chipewyan adult’s clothing each  be noted, is far below Spencer’s (1959: . nearly all the quotations, both ancient |
rican In- year, and Banfield concurs in stating 142) observation of eight pounds of and modern. I
eneration that 12 skins were required for a set ~meat as the Eskimo adult’s daily con- The method used is to find from |
is taken of winter clothing alone, Thompson sumption. modern censuses the “nadir” or lowest i
us figure must use 20 as his minimum figure for In summary, Thompson's minimum population reached by the Indians in
Erqba_bly the clothing needs of each adult per  population figure is probably too gen-  the various countries of the Americas
original wear. There is no justification for ar- erous, and his maximum figure cannot  during the period of modern census-
¥ Litrari]y deciding that clothing would be reconciled with the ethnographic taking, and then multiply it by a
tes utiliz- last three years; we think it highly facts. measure of the depopulation wzich
ion ratio unlikely a set of caribou-skin clothing Our more general criticism of resulted from disease and the effects
tentative. could be worn continuously for more Thompson’s paper is that his technique  of Spanish conquest. The depopulation !
n of a than a year and still provide adequate  requires data on both pre-contact biota ratio is obtained from a guess that
bility to warmth through a sub-Arctic winter. and aboriginal utilization of the biota, Central Mexico alone contained
n groups, enness (1959:153) implies this when and these data must be more derailed 30,000,000 (p. 408) people in Colum- |
to think f-lu.- states that a caribou-skin costume and reliable than we are likely to bus’ time and 1,500,000 at its nadir. [
opulation would last “at the most” three years, obtain even for living biota. The more  Since the nadir population of Mexico [
ed. Only among Eskimo who usually owned guesses that must be made, the more s estimated to be somewhat less than
mpletely more than one set of clothing. Further-  choices between conflicting data, the /s that of the Americas as a whole, L
e-Colum- more, if Thompson figures each “tent”  more presumably comparative figures  the Dobyns method in effect multiplies |
‘urasiatic to contain a joint %amily includin pulled in_to fill gaps, the less reliable - the 30,000,000 by three to find over
¢ coastal two conjugal pairs, most tents wou the equations and the estimates derived 90,000,000 for the total. Both the i
n a single require more than four sets of adults from them become. The Chipewyan 30,000,000 and the depopulation rates Wl
bff course clothing, because the pattern of case took advantage of a people pri- are highly discussible. 1)
dreds of Chipewyan clothing made it necessary marily dependent upon a single species One would have thought that the !
pally pro- to cut all but small children’s parkas for which there is now unusually  resule would at least be checked
ppulation and trousers from whole hides. (As complete demographic information. against ecological possibilities. Sapper
of usin for “non-active” adults who would Thompson could neglect fish and rab-  (cited on p. 405) estimated the “poten-
s woul need only half sets of clothing, we bits as alternative foods resources for tial human carrying capacity of the "
ethno- doubt such a category existed in abo-  the Chipewyans because caribou hides various geographical regions of the | I }
popula- riginal Chipewyan society.) were as necessary for Chipewyan sur-  hemisphere” and then assumed ‘“that !
ting dif- Tent covers would probably have vival as was meat. In spite of the com-  actual aboriginal populations reached
os might to be replaced each year, necessitating ~ parative simplicity of this test case their ecological maximum;” he found [t il
and the 25 hides annually per joint family for and the abundance of data on the  ahemisphericpopulation of 40,000,000- IR
d surely this shelter alone. Ewers (1955:132) caribou, Thompson's final estimate did  50,000,000. This would seem to set i
is would reports that the Blackfoot preferred notimpress us as rc]'narkal':ly accurate.  an upper limit on the pre-Columbian It
does not to make a new bison-hide IoIge cover We therefore consider his tECh“'T_ﬁ total, yet Dobyns doubles it. He un- e
sing the each year, although many families impractical, although we found his  derplays whatever objective evidence i
re fully. made a lodge cover last two years. Paper an interesting statistical exercise.  does exist, such as the pre-conquest |
the im- Five years would be far too long for tax records of Mexico and later {4
and the even a tough bison-hide cover to by N, Kevrirz and A. CARMAGNANIF records of baptisms and deaths. il
e upon remain serviceable, and we would i What do we know about the popu- i
as upon judge the much thinner caribou-hide Chicago, 1ll., US.A. 28 11 66 |ation of the Americas in 1492 as a '
ink, for tent would not last more than one Dobyns’ collection of references on the result of Dobyns' work? All we would [
the fur year. Modern canvas tents seldom sur-  pre-Columbian population of the placc even a small bet on is that the . [
e intense vive more than one seven-month field Americas is welcome, even though it true population was greater than i
€ merger season in western Canada, in our ex-  consists for the most part of quotations  Kroeber's low estimate of 8,400,000 |
1787 to perience. from observers whose skill and im- and smaller than Dobyns” high one of 1]
pany, an In addition to the perhaps 140 hides  partiality we have no way of verify- about 100,000,000. One cannot but |
he pow- per year that Thompson’s Chipewyan ing. For the period up to two centuries  admire the man who boldly struggles ;
ny, fol- joint family would require for clothing  ago, we know much less about the with inadequate data when no better
devas- and the 25 skins it needed each year population of the Americas than about  are to be had; but if he expects our | ‘
he West. for shelter, Thompson should have that of Europe or Asia, where at least admiration for scientific restraint as ! I
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well as for courage, he must present
the outcome of his struggle in a form
which accords with the modesty of his
matcrials. The scientist does not take
a doubtful nadir figure of around
4,500,000, apply to it a depopulation
ratio of 20:1 based on an inadequate
sample, and come up with the 1492
population of 90,043,000 Indians in
North and South America. Instead, he
recognizes that his 90,043,000, the
result of multiplying two guesses—a
nadir population and a depopulation
ratio—is not necessarily more accurate
than if it were a single guess, frank
and open. He faces up to the fact of
ignorance, his own as well as that of
Kroeber, Rosenblat, and Willcox, and
tries to establish the variance to which
each of his factors is subject. The most
he commits himself to is a range of
possibilities; he is satisfied if the evi-
dence he can adduce narrows some-
what the range which expressed the
ignorance of his predecessors.

The extreme defect of the Dobyns
approach, its lack of theory, is reme-
died in the article by Thompson. There
a simple model is developed and some
highly relevant ecological data are
assembled. Aside from the remote
chance of discovering the manuscript
volumes of some pre-Columbian cci-
sus, our best hope of getting to know
more about this largest gap in world
demographic history is by a welding
together of the hearsay evidence
assembled by Dobyns and the theory
of Thompson.

by PeTer KUNSTADTERT®

Princeton, N.J., U.S.A. 28 1 66

Dobyns’ review of the past sins of
anthropologists, historians, and others
who have attempted to estimate the
aboriginal American population is a
welcome addition to the history of
anthropology, and he is correct in
pointing to the theoretical importance
of the topic.

Without saying anything regarding
his own population estimate, one can
criticize his method of “depopulation
ratios.” The aboriginal population is
usually unknown, but estimates are
often available for the nadir to which
the populations sank after contact.
Multiplication of the nadir population
by the reciprocal of the depopulation
ratio,

(dcpopulatinn ratio =

aboriginal population )
nadir population

derived from control areas where both
figures are known gives the estimated
aboriginal population where only the
nadir is known.

The success of the method depends
on the accuracy of the measures of
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aboriginal population and nadir popu-
lation in the control areas. Of course,
the estimates for both of these figures
are subject to precisely the same
limitations as Dobyns has suggested
for all aboriginal population estimates.
As parts of a ratio, the two figures
have a profound influence on one
another. The more sensitive, of course,
is the figure for the nadir. The nature
of the index is such as to lead to the
paradoxical conclusion that, all other
things being equal, the lower the nadir
in the control area, the higher will be
the depopulation ratio, and thus the
higher will be the estimated aboriginal
population. This strikes me as a dan-
erous method, since it is quite well
nown that some of the aboriginal
populations have become extinct (e.g.,
the Caribbean Island Indians). Their
nadir is 0, and the depopulation ratio

0

is equal to infinity. In general, where
the nadir is low relative to the aborig-
inal population, a small change (espe-
cially downward) will have a rela-
tively large effect on the estimated
depopulation ratio and projected abo-
riginal population estimate.

I would not want to risk a general
statement that all estimates of nadirs
are too low (and therefore that all of
Dobyns" estimates for aboriginal popu-
lation are too high), but one argu-
ment indicates that this may be the
case, This is the difficulty in deter-
mining what an Indian is. The census
definition is generally a cultural or a
social one, not a biological one, but it
is the “biological Indian” with whom
we must be concerned in making esti-
mates of the aboriginal population
size. Estimates for the number of In-
dians in the United States, for exam-
ple, define Indians as persons who are
recognized as members of Indian com-
munities, or as persons who are listed
on tribal rolls as Indians. Many of the
people who are genetically partially
or wholly Indian are not so counted
by censuses, because they are not soci-
aﬁ}' or culturally Indians. There is no
a priori reason for assuming that the
number of biological Indians was
equal to the number of socially or
culturally defined Indians at the time
the biological Indian population
reached its nadir. The same caveat
applies to Latin America, where In-
dian-ness is largely a matter of cul-
tural identification.

A further limitation of the hemi-
sphere-wide depopulation ratio is that
we have no a priori reason for as-
suming that the depopulation ratios
are the same in all arcas, or under all
conditions. In fact Dobyns presents in-
formation to the contrary (the Carib-
bean Islanders can again used as
an example). The argument against

( aboriginal population )

il 5 . i FY

the use of a common depopulation
ratio is the fact that disease (apparently
the major source of depopulation) does
not spread in the same way under all
patterns of life. Again, I have no gen-
eral prediction as to whether this
would raise or lower the estimate based
on a depopulation ratio.

Rather than use a generalized ratio
(the limitations of which 1 have sug-
gested) 1 wonder if more modern
means of population estimation could
not be applied to the existing data.
Two mctf':ods suggest themselves. (1)
a more detailed use of modern meth-
ods of “ecological potential” (Thomp-
son’s article is an example of this
approach; for another, seec Allen
1965); and (2) more adequate use of
life tables (e.g., Coale and Demeny
!966} where there is some information
available on age distribution of the
population. Use of life tables would
allow a more accurate reconstruction
of birth and death rates, which would
be useful in other attempts at extrapo-
lation from incomplete data; and they
would allow more adequate projection
figures than the very crude estimates
quoted by Dobyns.

Let us examine the argument regar-
ding Las Casas’ estimates of depopu-
lation—specifically, the argument that
more people died within 40 years as
a result of contact with the Spanish
than other authorities estimated were
living in 1492. We cannot discuss this
question profitably unless we have
some estimate of “normal” birth and
death rates. Given appropriate vital
rates, the number of pmpﬁe normally
expected to die in 40 years might very
well exceed the number of people
living at the start of that period.! This
leads us to ask several kinds of ques-
tions. What sort of mortality rates was
Las Casas used to in his own native
environment, and how did he (or an
of the other authorities) distinguis
“normal” from “Spanish-caused” mor-
tality? What were the vital rates, and
what was the age structure of the
population of the New World in 14922
What was the effect of Spanish-in-
duced mortality on marriage and birth
rates and on the age-sex E:}'rnmid?
When we have answers to these sorts
of questions we will be able to ap-
roach the whole question of depopu-
ation more effectively, because we
will have data upon which we can
apply more powerful quantitative
methods to verify our guesses about
how the New World population re-
sponded to European-induced mor-

1 If we assume a stationary (non-growing)
population and an uncontrolled birth rate,
then the death rate must have been at least
35/1000, and more probably approached
40/1000. A death rate of 40/1000 would
mean that 1.6 times as many people died
during 40 years as were alive at the start
of that period.
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tality (see MacArthur 1961, esp. pp.
14-20, as compared with Rivers 1922,
esp. his chapter on “The Psychological
Factor,” for an example of the appli-
cation of this type of appmacE to
interpretations of demographic history
in Melanesia).

In conclusion, modern experience
should lead us to recognize the great
difficulty in making accurate approxi-
mations of the aboriginal popu[]’ation
of the New World; even recent cen-
suses based on head counts have occa-
sionally been shown to be quite inac-
curate. Any approximation we make
should thus include some estimate of
the probable error of the figures. I
think the best we can hope for at this
point is some reasonable estimate of
the population in particular areas of
theoretical significance (not the whole
hemisphere), since our theoretical in-
terest is in the relationship of popula-
tion to social development in particular
areas. This wonld indicate, for ex-
ample, that we pay more attention to
careful estimation for Mexico or for
Eskimo, rather than attempting hem-
isphere-wide guesses.

Thompson's paper is useful in that
it makes explicit the sorts of assump-
tions which must be made in order to
compute the expected human carrying
capacity in an area where man is in-
volved in a relatively simple food
chain. His frankness in making his
assumptions explicit should make it
casy to pick holes in them, but more
importantly it has the effect of point-
ing to the sorts of variables andpcr'ela—
tionships which should be investigated
by fieldworkers: the nature oF the
food and raw material supply and the

vantities consumed by man and his

omestic animals.

His conclusions regarding the esti-
mated population of the Chipewyan
(estimates of 4,670 to 10,294) lead to
some interesting questions. These in-
clude the question of whether the dif-
ference between the two figures can
be interpreted as a range of Chipewyan
population, and if so whether this
range results from imprecise data, or
whether it is a function of the nature
of the food resources and the type of
food chain. This further suggests a
comparative inquiry between unting
and gathering groups (preferably
where the parameters of the food
chain are well known) and agricultural
groups (again where the parameters
of the food chain are well inown) in
order to test the hypothesis that agri-
cultural groups, because of their greater
control of energy resources, have in-
herently more stationary (i.e., less sub-
ject to large fluctuations in size) popu-
lations than do hunters and gatherers.
Such a test for the hypothesis would
have many implications for predictin
on strictly dem raphic-ccologicj
grounds the sorts of. problems (e.g.
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political control over expanding and
contracting populations, maintenance
of kin-group structures despite wide
fluctuations in their size) which would
have to be dealt with in societies with
different economic-ecological bases.

We can also expand on the implica-
tions of one of Thompson’s statements:
“The advantage of this technique is
that there is no need for . . . the census,
although census data obviously can be
used to validate such an estimate.”
If the technique has utility, it is in
redicting the demographic character-
istics of real populations if they con-
form to the limits of the model. One
underlying assumption of the whole
argument is that human populations
will fill to the point of equilibrium
the ecological space available to them.
So far we have no good evidence to
indicate that this is true. Good census
information which showed, for ex-
ample, that the human po ulation was
far above the predicted maximum
would lead to the conclusion that
human populations are not necessarily
in equilibrium with their food resour-
ces. In fact we know this is the case
in some areas (e.g., present-day India),
but this is usually explained as being
the result of culture lag (medical tech-
nology having made more progress
and having been diffused more rapidly
than food production and distribution
technology). Finding that an isolated,
“pristine” human population did not
conform to the equilibrium model
might dispel some of the mysticism
surrounding the idea that rimitive
man is always in balance with nature,
while modern man despoils and up-
sets that balance.

by T. J. MaxweLL®
Thousand Oaks, Calif., US.A. 21 11 66

Dobyns has provided the reader with
a wide range of population estimates
for aboriginal societies in North and
South America. He has demonstrat

the need for more complete checking
in the giving of population estimates.
It would seem that a population esti-
mate for the entire hemisphere based
on a standard depopulation ratio
might be possible. More care might be
used in arriving at the ratio; however,
some variance and inaccuracy is bound
to occur. On the basis of Dobyns’ own
evidence, 1 would choose a ratio
slightly less than 20 to 1, perhaps 17
to 1. The more trustworthy figures
would be those including data from
records of baptism and confirmation,
tax roles, and consensus, and from re-
ports of army conscription quotas,
epidemic deaths, warfare losses, mi-
gration, population recovery soon after
the conquest, family size, and the
\abor force necessary for public works.

TR A e M BAGR

One should determine not just popu-
lation change in order to arrive at a
figure for 1500 A.p. for each area.

An important consideration Dobyns
has not dealt with is changes in the
mode of subsistence: the development
of intensive agriculture or the addition ’
of the plow and oxen in post-conquest
times would surely have tended to
offset the rate of population decrease
by increasing the food supply.

Rouse (1952:566-73), in his discus-
sion of aboriginal population in Puerto
Rico, suggests a d]::c ine (based on the
number of identified sites for that
period) in the rate of opulation in-
crease between 1193 and 1317 and an
absolute population decrease after 1437
a.p. He attributes the drop in rate of
increase in the 13th century to emi-
gration to the Dominican Republic.
He explains the decrease in population
in the late 1400’ in terms of (1) the
effects of population pressure brought
on by maximum density in 1400, (2)
the arrival of Caribs, who raided
Puerto Rico constantly in the 15th
century and carried off “many peo-
ple,” (3) Eossible loss due to move-
ment to the mountainous interior of
Puerto Rico, and (4) Spanish influence
after 1493. He finds a population
density of 1.8 for the early historic

eriod by using Brau’s (1904) estimate
of 16,000, Spinden’s estimate, cited by
Dobyns, is six times as great, and Las
Casas’ 800,000 is unbelievable.

What I am suggesting is that (1)
there may have been pre-Columbian
epidemics, famine, warfare, migra-
tions, and social controls which served
as population checks; and (2) after
the FEuropean diseases had exacted
their toll, there may have been some
dramatic population recoveries, en-
couraged by increased available food
(fewer mouths to feed) and the in-
troduction of iron tools. These factors
would tend to contradict a postulated
larger pre-contact population. Docu-
mentation, wherever possible, for both
the factors discussed by Dobyns and
those mentioned above might contri-
bute to the accuracy we strive to
achieve.

by Jonn Pappock*
Mitla, Mexico. 24 1 66

These notes are limited to the Dobyns
article. T should like only to add some
references and to suggest certain lines
of thought opened up by acceptance
of the new estimates of aboriginal
opulation in central Mexico put
orward by Cook, Borah, and Simpson
and defended by Dobyns.

The “Black Legend” of Spanish
treatment of the Indians became itself
a significant factor in Latin American
history. At the conclusion of a thor-
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ough recent study closely relevant to
the Dobyns essay, Gibson (1964:403)
observes that it

provides a gross but essentially accurate
interpretation of relations between Spaniards
and Indians. The Legend builds upon the
record of deliberate sadism. It flourishes in

. an atmosphere of indignation, which re-

moves the issuc from the category of objec-
tive understanding. It is insufficient in its
awarcness of the institutions of colonial
history. But the substantive content of the
Black Legend asserts that the Indians were
exploited by the Spaniards, and in empiri-
cal fact they were.

The historical role of the Black
Legend has been considered briefl
by me (Paddock 1958), and muc
more extensively by Hanke (1959).
The 17th-century Dominican chron-
icler of Oaxaca, Francisco de Burgoa
(1934), should be added to the list of
Spanish friars who contributed to the
“Black Legend” by complaining of the
treatment given the Indians; although
he never gave much space to the
theme, Burgoa did repeatedly mention
what he considered to be immoral
exploitation, especially in the mines.

The accounts of Cortés and Bernal
Diaz are often regarded as plainly
incredible because they are interpreted
as saying that Cortés and a few score
Spaniards, with horses, steel armor
and swords, and firearms as their only
advantages, somehow met and de-
feated in battle scores of thousands of
Indian soldiers. In fact, Cortés
shrewdly divided and conquered. The
situation awaiting him when he landed
in Mexico was ripe with explosive
divisions which he perceived and uti-
lized. He was the catalyst, provoking
the angry uprising of the great major-
ity of Mesoamerican Indians against
the Aztecs to whom they had been
paying tribute. There is every reason
to believe that Cortés did indeed meet
and defeat very large armies; what
he and Bernal Diaz often failed to
mention is that they did so with the
aid of other large armies, made up of
the Indian enemies of the Aztecs, who
enthusiastically allied themselves with
Cortés.

After the conquest, depopulation by
disease surely must have been in
general more severe among densely
settled populations than among scat-
tered ones. Disease transmitted in food
and water clearly is less threatening
in 2 Mesoamerican “empty town" (a
community made up of scattered ham-
lets sharing a civil-religious center
with only a very small resident popu-
lation); but the Spanish tended to
congregate the Indians in the civic
centers, after the model of the crowded
European town of the time. Diseases
transmitted by non-intestinal vectors

rospered even in the empty towns

ecause of the frequent contacts in
markets if for no other reason.
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Having in mind the devastation of
a presumably more or less “immune”
European population by the various
plagues, it is difficult to sce why we
should be unable to accept equal and
greater devastation by Old World
diseases among the American Indians.

On the basis of still unpublished
surface surveys of archaeological sites
extending about as far south ‘as Ocot-
lan and covering the north (Etla) and
cast (Tlacolula) arms of the Valley of
Oaxaca, Ignacio Bernal (verbal com-
munication) estimates that there were
roughly as many scttlements in this
area during Monte Albdn ITIb-1V, i.e.,
about A.D. 600-1500, as there  are
today. A new study, the first ever to
give the identity and location of all
modern settlements included within
the valley (Welte 1966), tends to cor-
roborate this impression.! Whereas
Bernal found somewhat over 200
prehispanic archaeological sites (1958:
7-8), Welte reports (verbal communi-
cation) that within the same area his
1965 survey shows about 200 settle-
ments listed in the 1960 census as
municipios or recognized subdivisions
of them. :

In addition to number and popula-
tion of settlements, a factor subject
to comparison is the relative wealth
shown in the public buildings of late
pre-conquest ruins and of the present-
day towns descended from them. In
some cases very large church-monas-
teries were built up to about 1560
(Kubler 1948) in communities that
today can actually support only a
very modest church—another indica-
tion that Dobyns is right— and almost
always the impression the visitor gets
is that, when a modern town is clearly
connected with a pre-conquest ruin,
the public buildings of the pre-con-

uest settlement were much grander
than those of today.

In a recent study, Dumond (1961)
concluded that swidden agriculture as
it has been practiced in recent times in
environments similar to that of the
ancient Maya could easily have sus-
tained ancient Maya society without
progressive damage to the environ-
ment’s productive capacity.

The Mixteca of western Oaxaca is
often characterized, largely because of
its erosion, as having been as poor
before the Spanish conquest as it is
today. But 16th- and 17th-century
eyewitness accounts unanimously refer
to it as a rich and productive region
(Paddock 1964:464-65; 1966b:369-70).
If the conclusions of the Cook-Borah-
Simpson studies are correct there is
good reason to suspect that depopula-
tion, largely consequent on disease,

1 Copies of Welte's map may be obtained
by writing him at the Oficina de Estudios
de Humanidad del Valle de Oaxaca, Apar-
tado Postal 518, Oaxaca de Judrez, Oaxaca,
México.
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caused the erosion, rather than that
erosion forced the depopulation (Pad-
dock 1966¢:234-36).

Through the recent work of Mac-
Neish and others (n.d.), especiall
Woodbury and Neely (see Paddoc
1965:133-36), it is known that in
northern Oaxaca and southern Puebla
there was in late prehispanic times a
vast area under intensive cultivation
involving dams, aqueducts, and ter-
raced fields, the whole constituting
systems of great complexity. (These
procedures in fact go back in the
region at least until the first half of
the first millennium B.c.) Today there
are in that region areas formerly under
intensive irrigated-terrace cultivation
which have become virtually unin-
habited desert. The 95% depopula-
tion concluded by Cook, Borah, and
Simpson suggests how this happened,
and how great must have been the pre-
conquest population density if such
lands have not yet been reclaimed.

As villages were devastated by epi-
demics, they became imprncticaﬁy
small administrative and economic
units, and Spanish colonial officials
consolidated them. Naturally the con-
solidation was accom Iish:-c( by mov-
ing people in from tﬁc places having
the most intricate irrigation systems
to those where irrigation was least
complex and least necessary. The
abandoned terraces, breaking down
under the impact of desert thun-
derstorms, left large parts of the Mix-
teca bare of soil, as they are today.
Knowledge of the details of local sys-
tems was lost first; then the practice
of irrigation in general became less
common, and terracing virtually
ceased; finally all memory of the
former skills disappeared. In those
few places where irrigation did go on,
Spanish and Arabic practices replaced
the indigenous ones.

As the population slow!ly recovered
after 1650, people moved back into
certain areas of the Mixteca and began
practicing agriculture with the plows
and draft animals the Spanish had in-
troduced or animal husbandry with
Spanish-introduced sheep and goats.
It was these Spanish innovations that
completed the catastrophic erosion of
the Mixteca that began when terrace
systems were abandoned because there
no longer existed a population to use
them.

by MiLAN STLOUKALY
Prague, Czechoslovabia, 11 11 66

The papers by Dobyns and Thompson
are very interesting from a method-
ological point of view. The problem
of the estimation of population is very
important for us, especially for the
Middle Ages, but also for prehistory,
where it meets with many obstacles
due to the lack of m:ltcria( As far as
I know, there are three main direc-
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han that tions followed in this research. The ESTIMATING ABORIGINAL AMERICAN POPULATION
bn (Pad- first, of which Thompson’s work is an
example, is to estimate how many in- mation, is undeniable. The idea of a then there could have been no more
of Mac- dividuals a given territory could sup- “depopulation ratio” would seem to than 533 persons at population nadir,
L peciall port, In Europe, we must base our have, with _l'_urthcr refinement, con- if the_abor:g:na! Chipewyan were an
[Paddoc estimate not on the consumption of siderable utility. Dobyns' point that FCO]OgIcn“y stable porulatlon. Hence,
that. in animal products but on_plant produc-  an analyst should not ignore popula- it appears that one o three factors is
n Pucbla tion. There is the question how many  tion dara because he doubts the valid-- affecting this population estimate by
Eiires o fersons a piven area of ngr.lcuhuml ity of the recorded figures is well  means of Dobyns’ depopulation ratio:
Itivation and can feed. Other questions are taken. However, 1 am more skeptical 1) The Chipewyan population was
el ar- what percentage of the land was cul-  than Dobyns of the figures which far above nadir in 1906. This is cer-
hstituting tivated at that time and what the eyewitnesses report. tainly possible. However, there is little
. (These yields were. : Dobyns stresses the importance of indication that the Chipewyan had a
i the The second method, applicable only checking for internal consistency in 5:1 population decrease between 1906
t half of to the later Middle Ages (11th and  whatever population figures are avail- and 1930 1f we assume that popula-
day there = 12th centuries), for which some writ-  able. There is, however, a type of ton nadir occurred around 1781,
ely under ten records are available, is based on  error in such records which checking when a 90% population decrease was
ultivation the estimation of the number of com-  on internal consistency cannot catch. reported by Samuel Hearne; and as-
lly unin- munities, the number of estates (which  This is a consistent error in estimating sume by “best” estimate (6,416) of
depopula- implies the number of families), and  pumbers due to a cultural bias. For Ch'Pe“fYa“_POP“l_NlOﬂ just prior to
rah, and the numbcr.of men:lbcrs of each family. example, U.S.A. census returns con- the epidemic which caused this Elc-
happened, In comparison with the former me-  sistently show far too many people Crease; then Dobyns’ depopulation
n the pre- thod, this approach gives higher num-  whose ages are divisible by two or by  rato plied to the nadir population
e if such bers. Both methods, however, are 00  five. A degree of control may be of 642 leads to a figure of 12,840, only
laimed. [rmch dcpe_ndem. on the personal opin-  exercised over such cultural bias by 21% over ecc_:lugmal potcntlal_.
d by epi- ion of the investigator. applying external checke to population 2) The Chipewyan p_cpu]anon was
oeactically In addition to_these two _met!_mds data. For example, the 700 bpaptisms not at. all representative of North
economic which are used primarily by historians,  per day per priest reduces to a rate of American aboriginal populanor]s. This
1 officials there is a third one. frequently used one baptism every Two minutes 24 s possible, but statistically unlikely.
v the con- by physical anthropologists, predom-  hours a day. The priest credited with 3) The depopulation ratio is more
| by mov- inantly for the early historica period, baptizing 14,000 persons in a day semsitive to differences in cultural area
ces having for which there are few written records  would have had to baptize a person and conditions of contact than Dobyns
n systems (for example, the 9th century A.D. in  eyery six seconds for 24 consecutive  thinks. . :
eras Jeast Czechoslovakia, the so-called Great hours. Baptism at the latter rate seems The utility of Dobyns Sicpopulauon
sary. The Moravian period), but also, of course, somewhat improbable. However, it ratio would be cnhz:mced if:
ing down for carlier Frehlsmnc periods. This  ghould be possible to obtain informa- 1) the depopulation ratio were ex-
sert thun- method involves the number of skel- tion from Catholic records as to what pressed as a function of the generation
6 the Mix- etons_f_ound in a burial ground, the constituted the minimum ceremonial  SPan from first contact to population
are today. duration of the use of the burial requirements for a_person to be con- nadir. Normally, Itis the generation
f local sys- ground, and an estimate of the mor- gidered baptized. Once these require- which first comes into contact with an
he practice tality rate, which represents the only  ments were determined it Sl e cgidemlc disease that c;hlbns the
e Jess unknown and could range roughly possible to estimate average and maxi- hlghest loss rate. Successive genera-
virtually between 30 and 50 per Ehousand._"['hls mum baptismal rates. Such rates could tions usually show ngresswely less
ry of the approach is used, in various modifica-  then be used to calculate average and = response to the original form of the
. In those tion, in MOst pf the European co!mtries maximum  converts. These figures disease. It probably wouh_l be advis-
did go on, where _matgnal from prehistoric z}nd might be used as an external check able, th'ereforc,_ to have d!Ffen:m de-
es replaced early historic burial grounds is studied.  on such numbers as those attributed population ratios for epidemic an
?Uhnle the me;:lhod pro\f'ides data 3nlyl' to Motolinia. ender{nc geniraﬂonij A l;:ce-lwu{:
or one site, the sum of the individua . popu ation, whether deer or human i
g:ziv?;etg results _wi]l provide a general picture. terllr:lsa ﬂeaézp;;uﬂii;:a:aE:bt);“sb;na ur!supported by modern tc;hnology),
i and began This will, of course, depend on wheth- & o approximation to a linear pan- will usually display ‘ecologmal cycles
the plows e archacological excavatons supp Y Culural (aboriginal American) rate o in which the population contracts an
ish had in- enough material. ke population change due to epidemic expam;!‘s. £ b . ’
andry with It seems to me that this third ap-  gicace. Additiondl information about 2),5as nerpets of what might be
and goats. proach gives the most reliable results, o (o 2 reristics of the depopulation termed a_“repopulation ratio,” ex-
vations that even though it is necessary vo take oo might be obtained by applyin pressing the interaction between the -
R arosion of into account a number of unavoidable <" T Chipewyan, an_aborigina intrinsic rate of increase” (Birdsell
b i mistakes, to the incompleteness of the ; 3 4 e 1958) and the rate at which a region
en terrace Yaectaical al 1 d b population which I have smidied! in St s le d o ath
ezise there archaeological material. Tt would be oo from an ecological point of ]q ires new people due to migration,
ation to use interesting if an analogous approach i slavery, etc., were _cc;nslde_rcd.
could be used in the areas treated by S 3) the depopulation ratio were con-
Dobyns and Thompson. According to Mooney (1928), the  gdered to be a function of the amount
population of the Chipewyan (Plus  of interpersonal contact. 1 would
by H. PAuL THOMPSON Caribou-Eaters) in 1906 (only 24 years  jmagine that detailed studies would
kia, 11 11 66 from Dobyns’ nadir for North Ameri- indicate that the de Slicien vt
Seabrook, Tex., U.S.A. 25 11 66 boriginals) was 2,420 persons. ) pop ; g
d Thompson can aboriginals) was 2,420 pet for a group is roughly proportional to
b7 ‘method- On the whole, Dobyns presents an depopulation ratio of 20:1 yields an  population density.
The problem excellent summary anc evaluation of estimated _atbou_-sgmal‘ population ©
Jation is very the primary a original American  48,400. This figure is approximately by Bruct G. TRIGGER®
ally for the population qtimatgs‘and of the tech- 4.5 times larger than my estimate 0
e prehistory, niques used in arriving at these esti- the maximum ecological potential _ Montredl, Canada. 10 11 66
bny obstacles mates. It seems to me that the im- 10.657). If we accept the logic of a The destruction by disease of a large
J As far as portance of epidemic disease, as a  CEPORU ation ratio and apply obyns'  percentage of the native population of
main direc- major variable in population size esti- 20:1 figure to this maximum estimate, the Western Hemisphere was undoubt-
i oso1 00T Vol. 7 . No. 4 . October 1966 439
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edly the most striking and sorrowful
consequence of the arrival of the
Europeans. It is amazing that this
cruel and fantastic example of natural
selection has so long cscaped the
thorough investigation by anthro-
pologists that it deserves. Undoubtedly
this 15 in part the result of anthropol-
ogy's traditional lack of interest in
using historical data to study the past.

Dobyns has produced a well-
exccuted and highly enlightening
study. Few will dispute his main con-
clusion: that the native population of
the Western Hemisphere was much
larger than most estimates would lead
us to believe. I shall attempt to make
only a few comments from the view-
point of the tribe I know best, the
Huron of southwestern Ontario.
Crude approximations of regional or
hemispheric populations can be at-
tempted in a variety of ways, and the
rcsu?ts undoubtedly are important for
understanding social dynamics. Never-
theless it seems evident that increasing-
ly accurate hemispheric estimates and
growing confidence in the results re-
uire increasingly accurate estimates
or individual tribal groups. The in-
tensive study of those groups for which

the best data are available should be .

of value in making estimates for other
groups about which we have little or
no information.

Dobyns’ article stimulated me to
check through the source material on
the Huron. Good historical documen-
tation is available for this confederacy
between the years 1615 and 1650. The
only census ever taken was a rough
survey by the missionaries in 1640
(Thwaites 1896-1901, XIX:127). It
revealed a population of about 12,000
people, made up of 4,000 families

‘EZ.OOO fires) living in 32 villages. These

igures were collected, however, after
several severe epidemics. Earlier esti-
mates of population are either 30,000
or 40,000, but it is unclear to what
degree the various citations are inde-
pendent of the figure of 30,000 origin-
ally given to Champlain by the
Huron themselves (Grant 1952:313).

Reply
by Henry F. Dosyns

Several commentators tax my hemi-

spheric depopulation ratio as over- °

generalized. Kunstadter, Bernal, Blasi,
Bennett, Déivalos, Forbis, Haviland,
Thompson, Trigger, and Kehoe and
Kehoe urge the wisdom of area by
area estimates for one good reason or
another. I quite agree, as Denevan has
recognized. Like Thompson, I regard
my ratio as only a first n][:f:roximation
and my estimates as highly tentative.

440

Although space precludes giving de-
tails, two conclusions can be reached
concerning the data supplied by our
sources:

a) While many figures are given
concerning such things as the number
of villages in Huronia or the approx-
imate number of people per house, it
is very difficult if not impossible to
calculate the range in size of villages
or in number of people per house. This
makes it difficult to convert data from
one level to another.

b) Where it is possible to cross-
check the sources by converting statis-
tical data from one level to another,
great discrepancies appear which give
rise to serious doubts concerning the
accuracy of the data. Family size, for
example, varies from 3 to 7.5 people
per family, with nothing to suggest
that the variation is the result of
disease. The number of families per
longhouse seems to vary between 1
amf 24, with an apparent average
of 8 to 10. Other figures, however,
suggest that a village of 100 cabins is
equal to 400 households.

My impression of these data is that
while they provide general guidelines,
they are not reliable cnough for a
precise and accurate estimate of the
number of people living in Huronia
between 1615 and 1650. [ would want
to check these data against figures for
comparable groups and above all
against archacological evidence con-
cerning the number of houses per vil-
lage and the number of hearths per
house for as many Huron sites as pos-
sible. This makes study of the Huron
population an on-going process and
the corpus of data an open one. Ar-
chaeological data may also help to
answer the so-far unconsidered ques-
tion of whether or not epidemics had
thinned the Huron population prior to
the arrival of the first French explorers
and missionaries. Since FEuropean
traders had been active along the St.
Lawrence River since the early 16th
century, this seems an important
problem.

Another interesting problem is the

I sincerely hope my tentative ratio
and approximate population estimates
will challenge others to compare them
with sets olF local data as Blasi, De-
nevan, Farmer, Fuchs, and Thompson
have. Like Bernal, Blasi, and Thomp-
son, I view the aboriginal population
density as one of the fundamental de-
terminants of the absolute depopulation
and relative numbers of Indian sur-
vivors in different regions, a matter
relevant to Dunn’s comments. I quite
agree with Denevan’s list of important
research questions.

I welcome the consise and eminently

el

number of Huron that survived the
destruction of Huronia by the Iroquois
in 1649-50. Some were killed, and
others remained in small bands in
Quebec and Ontario, but large num-
bers were incorporated, either will-
ingly or by force, into various other
tribes including the Five Nations. To
date no serious attempt has been made
to determine the number of Huron
who disappeared through assimilation
rather than annihilation, but I suspect
that the figure is higher than most
people believe. It is also interesting
that the Jesuit Relations record that
the epidemics killed a relatively large
percentage of children and old pmpﬁe.
With the latter must have perished
much of the traditional lore of the
Huron, which was to a great extent
the property of the aged (Thwaites
1896-1901, VIII:145-47).

Turning to more general matters, |
would suggest that the example of
cross-checking given on p. 398 is not
a good one, since the Iroquois were
never simultaneously at war with all
the tribes listed and indeed often had
incorporated large numbers of their

revious enemies into the confederacy
gcfore they went to war with the next.
While the Mooney-Kroeber figures for
the Iroquois are undoubtedly too low,
Dobyns' figures are probably too high.
I also feel that Dobyns’ analogy
between Inca and Aztec society seems
forced and pointless in view of what
is known about political organization
in the two regions, which seems as
different as that of Egypt and Meso-
potamia between 3000 and 2500 s.c.

I agree with Dobyns that estimating
the pre-contact population of the New
World is important. Nevertheless, [
believe that the estimations of popula-
tion for even a single well-recorded
tribe is far from easy and must be
regarded as an on-going task on which
a]f‘ sorts of data, including archaeo-
logical data, must be brought to bear.
The results are never static, but con-
tinue to change as more information
becomes available and old data are
interpreted in a new light.

useful methodological statement that
Cook has contributed, as well as
Driver’s indictment of past methods
of estimation in terms of rules of
statistical  inference.  Thompson's
warning about consistent error due
to cultural bias is important. Maxwell
is right in urging reconstruction of the
entire history of population change,
and Thompson in differentiating
between epidemic and endemic gener-
ations and mentioning ecological cy-
cles. That 1 concentrated upon popu-
lation zenith and nadir estimates
rather than a more complete analysis

CURRENT ANTHROPOLOGY
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ted upon popu-
nadir estimates
bmplete analysis

reflects the truth of Bennett's obser-
vation that the labor in my paper
may be reduced to two lines in a
census report and of Denvan’s obser-
vation about scope.

1 am grateful to Bernal and Havi-
land for presenting evidence of dense
aboriginal Mesoamerican  settlement
and to Paddock for expanding upon
the Black Legend as it affects the
analysis of population size. Had I had
access to Bernal's (1962) monumental
bibliography while writing, I might
have cited the earlier references; Havi-
land has supplied several that appeared
while my article was in press.

Since Dunn applauds my concern
with disease as a ftactor in population
trends, I take up his criticisms reluc-
tantly. My discussion surely does not
provide the reader with that “full
awareness” of the difficulties in-
volved . in analyzing the behavior of
disease agents in_human populations
that he would prefer. I had hoped that
my earlier papers (Dobyns 1962,
1963a, 1963b:513) would adequately
demonstrate my awareness of the
limitations of historical sources,

On the relative mortality of small-
pox and malaria, I continue to arguc
that smallpox was the worse scourge
of American population. The major
concentrations of aboriginal population
in the Americas occurred in the An-
dean and Mexican highlands at alti-
tudes above the limits of survival of
malaria vectors. Every general aborig-
inal population estimate that 1 have
found reflects this distribution. How-
ever efficient malaria may have been,
it simply could not reach the major
portion of the aboriginal population.
Smallpox could, and did, reach the
inhabitants of the highlands. Given an
approximately equa mortality rate
among local populations, smallpox
may be assumed to have wrou ht
greater destruction of human life Ee-
cause it could reach many more poten-
tial victims. The role pi;yed by alti-
tude in limiting the spread of some
diseases (Monge 1948:xvi-xvii), €8,
hookworm (Payne, Gonzales M., and
Schleicher 1956), along with its role
as a cause of chronic mountain sick-
ness (Monge 1928) and contributing
factor in some silicosis (Monge 1953),
needs to be kept in mind. Denevan
supplies evidence for a considerably
higher depopulation ratio among
Amazon Basin peoples than Andean
residents. While 1 disagree with his
Andean figures, I find his Amazon
ratio reasonable in terms of exposure
of these low-altitude populations to
yellow fever and the malaria Dunn
emphasizes, as well as smallpox and
other disease agents not dependent on
low-altitude vectors. Evidence of na-
tive extinction in this area continues
to accumulate (Evans 1964:436). Da-
valos rightly points to the parallel
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virtual extinction of Mexican coastal
aboriginals as contrasted to the sur-
vival of those in the highlands.

My conclusion as to the effectiveness
of vaccination in reducing smallpox
mortality was based on the accepte
efficacy of vaccination (Gale 1959:
62), the Ashburn (1947) review of the
consequences of vaccination of North
American Indians, and the knowl-
edge that the Spaniards instituted the
practice prompt]ry in the New World.
Thus, when I called “fatal” Kroeber’s
choice of 1793 population figures as
a base for projection, 1 meant that
smallpox raged unchecked in the
Americas before 1800, but was stead-
ily checked by vaccination during the
19th century, when a spectacular in-
crease in population occurred.

In suggesting that the smallpox
epidemic of 1780 on the Cana ian
prairies affected the Canadian fur
trade and, therefore, European poli-
tics, Kehoe and Kehoe point to one o
the social responses to fluctuation in
Indian population density that Forbis
sees as necessary to demonstrate that
population density has dynamic func-
tions. The 1780 epidemic certainly
was important. Wissler (1936:36) com-
mented on a shift in tribal territo
resulting from differential survival.
The epidemic affected Indians over
much of western North America, nd
a reconstruction of its full impact
would be scientifically valuable. T sus-
pect that this epidemic was the same
one that killed over 40,000 individuals
in Mexico City in 1779 and perhaps
50,000 in Puebla (Rosenblat 1954:73).
Epidemic smallpox was disastrous in
the Dominican missions of Lower
California in 1780-82 (Aschman 1959:
248). Colonists from the Peninsula car-
ried the disease into Upper California
in 1781 (Cook 1939:155). In northern
Sonora, epidemic smallpox fatalities
occurred at San Ignacio Mission from
August 21 to October 1, with 84%
of the mortality among children
(Pinart n.d.: 20-20v). At Tumacacori
Mission, smallpox fatalities occurred
from May 28 to July 3, and the crude
smallpox mortality rate was 159 per
1,000 out of a 1781 crude mortality
rate of 181 per 1,000 population (San
José de Tumacdcori n.d.). Aberle,
Watkins, and Pitney (1940:167) con-
sidered this 1781 epidemic “the great-
est in the modern history of the South-
west” with a mission mortality ex-
ceeding 50% of the Pucblo popula-
tion enumerated in 1760, over 5,000

ersons. If the disease did spread north
rom Mexico City, it travelled at dif-
ferent rates over different trade routes,
for it reached northern New Mexico
carlier than northern Sonora. The
episode began at San Juan Pueblo late
in January, peaked during the week

of February 15-19, and receded in mid-
March (Aberle, Watkins, and Pitney
1940:168). Jemez was so reduced that
a mission was no longer maintained
there; it became a visitation station
(Hodge, Hammond, and Rey 1945:
279 n. 90). A like fate befell Acoma
p. 288 n. 97), Santa Clara suffered
heavy population loss (pp. 234-35 n.
22), and so on.

The Dakota Winter Counts indicated
that many people died of smallpox in
two successive winters, 1780-81 or
1781-82 (Mallery 1886: 131). Thomp-

son (1916:322-23) reported smallpox

among the Chippewa and Sioux in
1780 and suggested that they had con-
tracted it by wearing clothing taken
from white victims who had Ii:ccn ill
with the disease. From these two
groups, the contagion spread to the
other Plains tribes and spread across
the Rocky Mountains. Mortality reach-
ed an estimated /s of the population,
and eyewitnesses reported that in
many tents all the inhabitants died
(E. 321). The Blackfeet reported that
t c‘y; contracted the disease by at-
tacking a Snake encampment deci-
mated by it (p. 336), although the
reported  incubation period suggests
that they had already contracted it
when they carried out their attack
(p. 337). This was certainly the same
epidemic episode that swept along the
shores of the north Pacific (Gibbs
1877:208).

While the 1779-81 epidemic was im-

rtant in reducing Indian populations
in these areas, I doubt that it was the
“first devastating smallpox epidemic in
the West” that Kehoe and Kehoe label
it. Epidemic smallpox was reported
in 1764 in New Jersey, Boston, Vir-
ginia, and Maryland (Toner 1874:94).
It was reported causing heavy mor-
tality among Indians in widely sepa-
rated regions near the English colonial
settlements: the Creeks, Choctaws,
Chickasaws, Mohawks, Shawnees
(Duffy 1951:340). The disease was
also reported from distant points in
the Spanish colonial empire, such as
the Guarani missions, where smallpox
mortality was 8% of the 1764 popu-
lation and 5% of the 1765 (Her-
nandez 1912:11), Lima (Lastres 1957:
30), and northern Sonora where 24
smallpox fatalities were recorded at
San Ignacio Mission from the end of
March to the beginning of June (Pinart
n.d.). With the disease raging n epi-
demic form on the borders of the
western areas of aboriginal occupation
still not under European observation,
it strikes me as quite likely that it
moved out to at least some other
tribes.

A similar opportunity appears to
have existed a few years earlier. Epi-
demic smallpox struck Canada in
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1755 and recurred in 1756 and 1757,
spreading from the French to the In-
cﬁ:ms. The disease struck the Senecas
in 1755 and spread to most of the
Indians in ecastern Canada and New
England by the spring of 1756. The
Delawares were affected that year,
along with the English colonies (Duffy
1951:336). The discase recurred in the
English colonies, and among Indians
in contact with them, in 1757 (p. 337).
English, French, and allied Indians
suffered from the disease again in
1758 (p. 337). Georgia and South Ca-
rolina were affected in 1759-60, when
the Chickasaws and the Catawba and
small neighboring tribes suffered an
estimated 50% population loss, and
the disease spread to the Cherokees
and Creeks (p. 338). The Menominees
in the north were greatly reduced by
the disease at this time, and even a
group of Dakotas who travelled to
Quebec was infected (p. 339). Re-
portedly, smallpox made “great ra-
vages” among the Indians of the “Far
West” in 1757 (Hamilton 1964:193).

Maxwell objects that I do not deal
with changes in mode of subsistence.
It is difficult for me to understand
how increasing the food supply could
“offset” the rate of depopulation
caused by infectious disease agents. A
population susceptible to a given
disease agent is susceptible no matter
how much food is available. Increasing
food supplies might well strengthen
resistance to tuberculosis and various
deficiency diseases, and thus indirectly
lower mortality from infectious disease
agents which iiil oftener in a dcbil-
itated than in a healthy population.
Progressive resistance to a given
disease agent in generations after that
first decimated by it, a factor sug-
gested by Thompson, probably had
more to do with eventual rccoverz of
Indian population than increased food
supplies.

Maxwell asserts that food supplies
increased in historic times in response
to the introduction of ox-drawn plows
into Indian agriculture. I agree that
plowing prob:i]y increased food pro-
duction per farm unit com amf to
prehistoric gardening. At the same
time, | maintain that plowing with
oxen constituted a shift from intensive
gardening to extensive farming, at
least in the densely settled areas of
Indian civilization. That shift could
occur only because depopulation had
greatly diminished the density of set-
tlement, allowing surviving Indians to
expand their land holdings so that
cultivating their enlarged iéiclcls with
plow and oxen became feasible. The
areas depopulation released from cul-
tivation permitted the rapid growth
of herds of cattle, and horses and
flocks of sheep (Acosta 1954:34, 81).
Impressively large areas cultivated in
prehistoric times remain uncultivated
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today, as Paddock points out in ex-
panding upon this point.

Another change in mode of subsis-
tence was the introduction from the
Old World of cultigens that augmented
agricultural production because they
could be grown at different seasons or
in different situations from the New
World garden plants. Winter wheat
and bnﬁcy gained great importance
among, for example, the Northern
Piman-speakers, who came to raise it
commercially in Mexican times (Rus-
sell 1908:76, 90; Castetter and Bell
1942:114-17; Ezell 1961:34). Yet
Northern Piman population continued
to fall until some time in the past
century (Dobyns 1962:28-29), despite
winter grains, cattle (Russell 1908:85-
86: Underhill 1939:92), and other Old
World food reinforcements, 1 did not
deal with changes in subsistence be-
cause I considered them to be very
much less important than disease agents
in affecting historic population trends.
Since Maxwell claims that there “may
have been some dramatic population
recoveries encouraged by increased
available food,” 1 would like to see
evidence for at least one such case.
Recovery is, in any event, unlikely
to be quite as dramatic as depopula-
tion. Disease can kill human beings
overnight, and en masse, whereas
creating a new human being is a highly
individualistic process normally re-
quiring nine months, plus several years
of post-natal care and protection.
Krocber (1899:268) reported an epi-
demic that reduced the Smith Sound
Eskimo from 253 in 1895 to 229 in
1896; the beginning of recovery was
represented by an increase to 234 in
1897. If the Eirth rate had remained
stable, five years would have been
required to replace the loss in one
epidemic epismﬁ:.

That famines and warfare occurred
in pre-Columbian times, as Maxwell
suggests, is clear, but epidemics are
another matter. I cited Cook’s (1946a)
analysis of the effect of central
Mexican warfare and human sacrifice
on population trends. Native chron-
icles do mention pre-conquest famines
among the civilized Indians (Gillmor
1964:104-13; Anderson and Dibble
1953:23), and accounts of tribal life
with simple technological outfits make
clear the inherent danger of famine
(Boas 1901-7:149; Jenness 1922:41-42,
108; Vanstone 1962:19; Holmberg
1950:93-98). Some disease agents af-
fected Indians prior to discovery.
Nonetheless, after reviewing the evi-
dence, Cook (19465:335) concluded
“that the pathology expected in a
semi-tropical region was present in
central Mexico” for a long time prior
to conquest. Native acquired immu-
nity was demonstrated by comparative
European susceptibility. The Indian
population was “remarkably free” of

o —

severe epidemics or even general en-
demic discase, and grew “until it
pressed close upon the food supply”
at the time of tic conquest. This con-
clusion is central to the analysis of
historic population trends and dis-
poses, I think, of one of Maxwell’s
strictures.

The archacological evidence of in-
tensive pre-Columbian land use that
I mentioned briefly, augmented by
Bernal’s comment on Oaxaca and
Paddock’s summary of the historic
deterioration of densely settled north-
ern Oaxaca-southern Puebla, reinforce
my belief that native American disease
agents, famines, and warfare together
failed to repress New World popula-
tion growth significantly.

Migration, a significant factor in
population trends in a single settlement
or chiefdom, played no significant role
in pre-contact hemisphere totals. Even
a few seafaring castaways on the
Northwest Coast (inbound) or Poly-
nesia (outbound) would not have been
very significant in the total. As for
social controls, which Maxwell ad-
duces as a population check, 1 doubt
that much influence can be attributed
to them so long as demographers can-
not agree upon cffects of social con-
trols upon contemporary populations
trends (e.g., Stycos 1963:266; Heer
1964:74-76). Kchoe and Kehoe rightly
assert the possibility of pre-Columbian
introductions of FEurasiatic diseases
into the New World, especially on the
Pacific Coast, The hypothetical single
carrier on a single Japanese junk
should not, however, be inflated from

a bare possibility into a probability.

The very susceptibility of Amerindians
to Eurasiatic disease agents cited by
Cook constitutes a major argument
for previous New World isolation,
The susceptibles in a junk crew would
have been few, since some could be
expected to have acquired immunity
to any given contagion, to sustain an
infection across the North Pacific
during an off-course voyage.

Hiusler and Stloukal both suggest
a technique for prehistoric population
estimation—counting skeletons recov-
ered from completely excavated ceme-
teries—that 1 wish could be employed
in the New World. Some of the prac-
tical limitations upon its application
in America, in my own experience,
are the following: The Northeastern
Pai (Dobyns and Euler 1960:49) cre-
mated their dead until the post-con-
quest dominant group imposed Chris-
tian ideals toward the end of the past
century. After surveying scores of Pai
prehistoric occupation  sites and ex-
cavating a few, I have seen only one
skeleton, and 1 suspect that it was
buried by earlier inhabitants of the
area in what later became a Pai cere-
monial cave.

The ethnographic record is clear that
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Northern Piman-spc:\kinﬁ Indians cre-
mated slain warriors in historic times,
even after they had long been in-

he historic
ktled north-
a, reinforce
ican disease
hre together

rld popula- uns,
(Wauchope

242-44).
The Maya practiced mass interment

k factor in
¢ settlement
hificant role

ht have been
hral. As for
laxwell ad-
bk, I doubt
he attributed
raphers can-

lying this technique is the nature o
interethnic re
The skeletons of prehistoric Indians
who did bury their dead have long
been fair game for the conquerors. I

social con- participated some years ago in salvag-
populations ing skeletons from the cemetery at |
b:266; Heer San José de Tucson, a mission visita- 1

L choe rightly tion _station established at an old
e-Columbian Northern Piman rancheria. A com-
htic  diseases lete excavation of the cemetery could
cially on the ﬁave thrown much light on mortality
etical single rates in the mission population. Ac-
anese junk tually, the excavations salvaged few
nflated from skeletons, because the non-Indians liv-

probability. ing in the city that grew ur
Amerindians had for decades dug up skelet
ts cited by terials out of curiosity or in the pro-

r argument cess of authorized or clandestine

sustain an cemetery; and ultimately bulldozers
rth Pacific churned the remainder of the site up
age. completely when the city began to
both suggest bury its garbage in deep pits dug
¢ population where prehistoric men had ived for
letons recov- millenia.

avated ceme- Recently members of the Cornell
be employed Peru Project conducted excavations in

of the prac- the Marcard River drainage in An-
s application cash Department and recovered skele-

experience, tal material from a burial hill, where
Northeastern graves had not been conspicuous. In

contrast, the stone-roofed two-story
burial chambers at a high-altitude site
had long since been ransacked. The
dirt on the first-story roof outside a
second-story door of one of those
structures contained more potsherds
per cubic foot than any other deposit
I touched trowel to, but preservation
conditions were those of an open site.
Many contemporary Peruvian rural
settlements include among their occu-
pational specialties that o huagquero—

1960:49) cre-
the post-con-
-‘lé:\osed Chris-
hd of the past
scores of Pai
hites and ex-
keen only one
that it was
bitants of the-
a Pai cere-

d is clear that
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This con-
analysis of aries  (Cremony

and dis- 1908:46; 52-53, 194; Underhill 1939:

Maxwell’s 190). Selective cremation of cadavers

of any Eart of a population causes esti-

nce of in- mates
d use that
mented by Like the Pai, the prehistoric Pimans  teries can b
axaca and practiced general cremation (Sayles

isolation. treasure-hunting; a street had been
crew wou cut through the area; a brick manu-
e could be facturer had long dug clay from the
d immunity valley floor, including portions o the centur

ESTIMATING ABORIGINAL AMERICAN POPULATION

the commercial treasure-hunter. Since

fluenced by Roman Catholic mission-  no market for skeletons appears to
1868:102; Russell have developed, the search for Inca
gold and silver and Chimu pots des-
troys a good deal of such evidence.
In sum, I have no expectation that
ased upon skeletons of the the estimation of prehistoric Indian
remainder to be lower than reality.  populations from excavated ceme-
¢ performed often in the
New World, because the circumstances
1937:91; DiPeso 1951:195-205; 1953: permitting the preservation of Full
data are fik
Kunstadter raises two objections to
and individual burial in graves, cists, using a depopulation ratio obtaine
vessels, funeral chambers, and chult-  in one area to estimate aboriginal num-
but also cremated some bodies bers from a known nadir population
1964:363). Tribes that in another area. The difficulty of
took heads, arms, legs, and so on as estimating aboriginal size of extinct
war trophies to dance over before groups was implicitly recognized in
discarding them on trash heaps (DiPeso  note d to Table 2, where an infinite
1956:518) further _diminished the estimate was avoided by substituting

ely to be relatively rare.

totals. Even

hys on the skeletal evidence available for system- a pre-extinction population for true

d’; or Poly- atic estimation. nadir in the Caribgean area. Docu-
Another practical problem in ap-  mentary research leads me to think

that differences between socially and
lations in the New World.  biologically defined Indians are more
confusing in Anglo and Franch Amer-
ica than in Hispanic, and during the
later period of population recovery
rather than the earlier one of depopu-
lation. Whatever truth there maJ: be

ian-

n Kunstadter's assertion that In

ness is culturally defined in Latin
American countries applies particu-
larly to the post-independence period.
The Spanish imperialists worked out
very precise racial classifications be-
cause racial difference scemed tremen-
dously important to them. There was
nearby ~much immediate post-contact debate
al ma- as to whether Indians possessed souls
and should be legally and morally
classified as human beings (e.g., Acosta
1954:395). 1 have considerable con-
fidence in the accuracy of identifica-
tion of an Indian by a 16th- or 17th-
Spanish gentleman concerned
over the purity of his blood lines. Up

to the time Indian population reac

its nadir in the areas of prehistoric
Indian civilization, the distincticn
between Indian and Mestizo was being
made, 1 suspect, fairly accurately on

biological grounds.

Later on, the problem of identifying
an Indian became acute, as Fuchs and
Kunstadter point out. Thomas (1961)
dealt explicitly with many of the
problems encountered in attempting to
determine the present Indian popula-
tion of the United States in preparing
a population distribution map. He
employed the term “societal Indians”
for those persons “who are functional
members of the Indian community
and who are not in the process of
joining the larger society™ (p- 72). He
considered the tribe as a quasi-politi-
cal entity, so included individuals not

decided that the U.S.A. census “usually
lists as Indians only those people in
Indian areas who are visibly Indian.
It misses many people outside of the
immediate area.” Supplementary sour-
ces include tribal rolls reported by the
Bureau of Indian Affairs in 1950. In
some cases, Thomas obtained U.S.A.
Public Health Service figures and
estimates made by tribal officials or
anthropologists. No tribal roll existed
for Papagos, and the Bureau employed
different criteria for identifying In-
dians in California and the Five Ci-
vilized Tribes. The Bureau had,
moreover, no contact with many
southern and eastern groups auto-
identified as Indians (p. 73).

One weakness of overgeneralization
in cmr]oyin a ratio to estimate abo-
riginal population is well illustrated in
Driver's stricture that he and Stewart
place Indian population nadir in the
United States at different dates and
values than Rosenblat, whose figure I
followed. Kehoe and Kehoe also think
1930 too late, and the population too
large, for North American nadir. Ap-
plying the 20:1 depopulation ratio to
Rosenblat’s nadir (1930) figure yields
an estimate of 6,647,940 aboriginals;
applying it to Stewart’s figure for
1920 yields 5,000,000, to Driver’s
figure for 1900, 4,000,000, and to
TEomas’ figure of 267,044 for 1910
(1961:76), 5,340,880, In personal com-
munication, Thomas indicates that
nadir came between 1840 and 1860,
and that a North American native
population of the magnitude 1 have
estimated would have consumed “every
deer and field mouse north of Mexico
with that many hungry Indians!” The
difference between these estimates
highlights the conclusion that more

and increasingly accurate analyses of

population trends are needed.

Bennett’s remarks are helpful in
pointing to methodological considera-
tions in demographic analysis of con-
temporary populations whose recent
trends can l:c reconstructed from in-
formant accounts. His emphasis on
the range of analysis possible with good
genealogical data strikes a very re-
sponsive chord. When he asserts, how-
ever, that some estimates that T have
concluded are too small may be ac-
curate approximations of “minimum”
population, he scems to brush aside
with one stroke the methodological
shortcomings that 1 have tried to in-
dicate and to ignore the temporal dif-
ference between aboriginal, discase-
reduced, and recovering stages of
population history.

In seeking reasons for the skepticism

Krocber and others displayed toward

estimates of large pre-Columbian In-

even resident in a tribal area. In his dian é:opuiations. Bennett cites a pre-

discussion of data sources, Thomas Worl
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any great antiquity to prehistoric
horizons. My experience has been that
personal prestige accrues to the ar-
chacologist who excavates a palaco-
Indian site, and the earlier the better.
A recent comment by Mason (1966:
194) and Cotter (1966:197) charac-
terizes U.S.A. archacologists’ ideas
about age prior to the use of C-14 for
dating as exactly the opposite of Ben-
nett's delineation.

In my use of the term North Amer-
ica, to which Driver mildly objects, 1
not only displayed my acculturation
to Latin American usage, but also re-
ferred to an arca larger than the
US.A. and Canadian polities. My
geographic “North America” includes
the aboriginal peoples north of central
Mexican civilization in the northern
portion of the modern Mexican nation.
It takes in everyone on the mainland
north of the Cook-Simpson-Borah
Central Mexico, so includes some fairly
populous sedentary agriculturalists.

In citing social scientists who regard
population density as affecting culture,
1 sought merely to suggest that the
most accurate figures possible be em-
ployed for such analysis. T set out to
try to clean some deadfalls out of an
untidy woodlot, as most commentators
perceived. This task proved difficule
enough not to undertake the further
one that Forbis would assign me, “to
demonstrate at what points density
triggers social and cultural responses.”
If Forbis be interested in this point,
he may easily find analyses other than
the ones cited: e.g., Buzzati-Traverso
(1965:1440), Todd (1965:161), and
McElheny (1966:976-77) on popula-
tion size as a determinant of scientific
research capacity and Maynard (1964:
1) and others on settlement size as a
determinant of small-community in-
stitutional differentiation.

Inasmuch as Keyfitz and Carmag-
nani take me to task for daring to sug-
gest an aboriginal population twice
the size that Sapper estimated as the
ecological maximum, 1 should state
explicitly that 1 doubt that Sapper
said the final word on that subject.
His conclusions appeared in 1924, and
over 40 years of archaeological re-
search have greatly expanded scien-
tific knowledge of prehistoric land use
since then.

Bennett has emphasized this cumu-
lation of data, while Paddock and
Bernal and Haviland have summarized
important evidence of which Sapper
could have had little or no notion.
Keyfitz and Carmagnani impress me
as rather frivolous in seeking to a 40-

ear-old figure as limiting an estimate
gased in large part upon data brought
to light more recently. Meighan (1961:
37) claimed that 90% of what was
then known about California archae-
ology resulted from research during
the preceding 25 years. The situation
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elsewhere in the hemisphere is similar.

The same frivolity appears in
Keyfitz and Carmagnani’s assertion
that I underplay “objective evidence”
in Mexican tax, baptismal, and death
records and their characterization of
the depopulation ratios as based on
nadirs reached during the period of
modern census-taking. As a matter of
fact, only the North American nadir
population as of 1930 was drawn
from “modern” census figures. The
Mexican figures which are a corner-
stone in the analysis were drawn from
the Cook, Simpson, and Borah anal-
yses of precisely those types of records
Keyfitz and Carmagnani label under-
played. If this sort of carefree ap-
Eroach toward analysis results from
ringing great theory to bear upon
dcmograpﬁic analysis, then T must ex-
press gratitude to Keyfitz and Car-
magnani for considering my approach
defective in that regard. Their theory
seems to me to equip them with some
rather curious blinders.

Thompson reinforces my argument
for cross-checking data by questioning

‘some of mine with an illustration of

external checking on reported bap-
tismal rates soon after the conquest in
central Mexico. This exercise empha-
sizes the pertinence of knowing
“minimum ceremonial requirements”
for the sacrament. Mass baptisms (and
recording) had to occur if the reported
figures are at all valid. Later, ecclesi-
astical regulations became stricter and
mass sacraments less likely. Still, rural
ortions of the Spanish Empire were
ong plagued by a shortage of priests,
still acute in much of Latin America.
A clergyman visiting a settlement may
still administer sacraments to many
individuals in a very short time, e.g.,
mass marriage at Vicos (Vdzquez
1952:49; Price 1965:318-19).

I am tempted to take up Forbis'
question whether population is free of
culture; I refrain because it seems to
me that he has simply misunderstood
my independent/dependent variable
terminology.

I hesitate to accept Blasi's popula-
tion estimation, because I doubt that
Jesuit missionaries in the parts of
southern Brazil he specifies succeeded
in converting half the Indian popu-
lation between 1628 and 1635. They
were not that successful elsewhere. The
New World not having been conquered
in a day, estimation from differing
times is perhaps unavoidable in secking
one hemispheric total, so the hazard
Dévalos cites is a real one.

In sum, I find the comments encour-
agingly indicative of a general will-
ingness to consider the question of
aboriginal population magnitude as an
open one to be discussed in terms of
evidence and methods not heretofore
employed. To the extent that T manage
to stimulate fresh research on Indian

e L il e

population trends, and to inhibit facile
utilization of misleading estimates }cf.
Debuyst  1961:11-29), 1 shall feel
amply rewarded for this effort.

Reply

by H. Paur THoMPSON

Dobyns' comment on the significance
of food resources other than caribou
loses sight of the point that this tech-
nique estimates human population not
directly, but by inference; that is, the
estimate obtained is for the range of
human population required to keep
the caribou population in equilibrium.
The 5%-10% allowed for woodland
caribou, etc., represents the extent to
which these other resources could aug-
ment or replace the necessary function
of the barren-ground caribou.
Driver’s comment, ‘“Anyone bold
enough to estimate aboriginal popula-
tion ought to be bold enough to esti-
mate his own error” is appropriate. In
terms of the Chipewyan model, 1
estimate that the mean rate of utiliza-

; Npy
tion. X , was 141 == 13 car-

ibou per tent per year. The error of
estimate, 13 caribou, is obtained by
assuming that the upper and lower
bounds for rates of utilization occur
at three standard deviations from the
mean. These figures yield a population
mean of 6,426 and a range of 5,882
to 7,081.

Dévalos expresses doubts that such
an ccological technique could be uti-
lized for estimating aberiginal popu-
lation of complex cultures. A model
for estimating population of pre-
hispanic Mesoamerica would have to
be much more complex than the model
used for illustration in this article.
However, the lack of data on game
animals would not present a problem.
What would be required would be in-
formation on such factors as crop

iclds, the proportion of time ficlds
ric fallow, man-hours required for cul-
tivation, man-hours required for travel
to and from Fields, territoriality pat-
terns, et cetera; that is, the kinds of
considerations implied by Stloukal’s
comments on population estimation in
Czechoslovakia.

Kchoe and Kchoe's “specific” erit-
jcism gives me an opportunity to
demonstrate one reason for proposing
such a technique for estimation of
aboriginal population. They object to
certain figures I use in obtaining an
estimate of Chipewyan population;
they might have gone on, taking ad-
vantage of my technique, to estimate
Chipewyan population from the fig-
ures they prefer. From the figures they
offer, we obtain: 171 caribou for
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tenting, clothes and miscellancous
items, 52 for food, and 5 for the “off
season,” a total of 228 caribou per
year. This rate of utilization implies
467 tents or a human population of
3.970. Since the Kchoes do not agree
with my method of calculating mini-
mum requirements, their ideal utiliza-
tion would imply that this figure is
the “average” population.

| know of no data which would
show how long caribou-skin clothing
or tents could ﬁe repaired and remain
usable, The three- and five-year per-
iods represent what T feel to be upper
bounds on such usage. I did not intend
to imply that a non-active adult would
only require half sets of clothing. What
[ meant was that at the rate at which
a superannuated adult would wear
out clothing, hide usage for his clothing
would be approximately the same as
for a child’s.

The general criticism put forth by
the Kcﬁocs has some walidity. How-
ever, if we are actually going to ana-
lyze such a complex system as human
population size, more detailed and
wide ranging data must be collected.
To an extent, the simplicity of this
test case limited the -accuracy of the
population estimate. If several re-
sources were utilized, as in equation
(2), then the intersection of these esti-
mates might be defined as the popu-
lation range.

As Kundstadter suggests, the differ-
ence between the Chipewyan figures
can be interpreted as a range, and it is
both a result of imprecise data and a
function of the nature of food resour-
ces and type of food chain. The rate
of utilization is based on data which
are incomplete. A really good estimate
of this rate might be made using data
on hide usage per tent (both number
and type of use) and on variety and
type uF food utilization per tent as a
unction of time; a random sampling
of age-sex distribution within tents;
et cetera. Even with adequate data,
however, Chipewyan population would
probably fluctuate as a link in an
ecological chain.

The particular form of equation (1)
which Cook objects to was selected as
a simple means of expressing, in mathe-
motical terms, the explicit nature of
the equilibrium assumption of the car-
ibou population. In the expression

(%l—) - X, the X which occurs
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symbolically in the denominator would
cancel with the unknown X, except

that (l;(‘i—) is defined as the rate

of utilization of a resource per unit of
population (X). It is this factor which
allows us to solve for the unknown X,
the number of tents of the aboriginal
Chipewyan population.

Using the data reported by Mac-
donell, 400 souls in 1801, and Hearne’s
report of 90% reduction by the 1781
smallpox epidemic, Cook obtains an
estimate of Chipewyan population
possibly as good as, or better than,
the one that I present using the same
figures. Inadequate data are difficult
to work with.

The 4,000 calories per day per per-
son used for calculating Chipewyan
food intake is higher than would be
expected in a modern, civilized com-
munity. Adult Chipewyan men are in
a minority; however, all records in-
dicate that an adult woman would
probably have required more calories
than an adult male. Women, including
{:rc nant wives and nursing mothers,

auled sledges, carted game from the
kill to the camp, made and broke
camp. The period of time to which
the food intake figures refer is one of
migration or relative abundance of
caribou. Two additional features might
be noticed: (1) A relatively high
caloric intake would be required to
help sustain body warmth in a sub-
arctic enviroment. (2) The figure of
4,000 calories per day is considerably
below the three pounds a day for
Blackfeet or the eight pounds a day
for Eskimo mentioned Ey Kehoe and
Kehoe.

Both Dunn and Cook express con-
cern over my definition of first con-
tact. If the technique detailed in this
paper were one for counting an
aboriginal population, such comments
wou]ﬁ cast serious doubt on the va-
lidity of this Chipewyan population
estimate. However, this technique does
not count people. Instead, ethno-
graphic data are utilized to obtain rates
of utilization of resources. These rates

N
(—%‘—) are then used to calculate

a range and mean of the human lpopu-
Jation exploiting the resources. If these

rates of exploitation have not changed
appreciably between “truly” aborig-
inal conditions and my “first contact,”
then the population estimates obtained
by this technique refer to the “truc”
a(};originnl conji:ion and not necessar-
ily to the time defined as first contact.
The utilization of caribou by the
Chipewyan has indeed changed since
aboriginal times; however, this change
appears to have occurred quite a bit
after what is defined as first contact.

I must agree with Dunn that one
man’s estimate is not necessarily any
more accurate than another man’s
guess. However, an estimate based on
a mathematical model does have the
advantage of being derived from ex-
plicit assumptions. If one is not willing
to accept certain assumptions and the
figures they imply, then one may reject
such figures without being an expert
in a particular area.

I found Bennett’s comments on esti-
mating and analyzing aboriginal pop-
ulation dynamics extremely inter-
esting. He is correct in_his estimation
of the relative ease with which this
technique could be converted to
evaluate population dynamics. In fact,
it would be relatively casy to set up a
computerized model, using a simula-
tion language like SIMSCRIPT or
IBM’s General Purpose System Simula-
tor, of such an equilibrium model to
observe the effect of parameter varia-
tion. The advantage of using a com-
puter model rather than just varying

- parameters in the equations, is that

you can generate dynamic population
curves over time for a more extensive
evaluation of the effects of parameter
change than is possible by ﬁand cal-
culation.

Bennett’s comment on the use of
social structure as a basis for popula-
tion size estimation has an interesting
implication for the Chipewyan. The
relative lack of emphasis on territorial
rights within the Chipewyan may
have had an ecological origin in the
eyclic movement of the barren-ground
caribou through their winter range.
The figures tabulated by Macfarlane
(1908:168-169) may also be inter-
preted as indicating this movement of
caribou for a particular locale, If the
Chipewyan tended to follow the cari-
bou as they moved over their winter
range, the development of the concept
of rigid territorial rights might be in-
hibited.
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Prcﬁolumbian Indian Demography and

The Tip of an Iceberg;

-

Some Implications for Revisionism ®\¢

Wilbur R. Jacobs* «

A LTHOUGH controversics about the nature of the American

. Refolution and related topics have not diminished our interest
in carly American Indian-white history, we have largely ig-
i recent demographic studies of the American Indian which may
give new_direction to much of the rationale of colonial growth
i progress. While it is difficult to make positive judgments, - several
= (mostly nonhistorians) have suggested an entirely new version
of early Indian-white relations showing that Europeans had an over-
~ whelming role in triggering an enormous depopulation of native Ameri-

- <an people.

What is involved here is truly one of the most fascinating numbers
games in history, one that may well have a determining influence upon
i ive themes not only of early United States history but also of
the history of all the Americas. The basic questions are these: is there
evidence to show that there were some one hundred million Indians in
the Western Hemisphere at the time of discovery? Further, is it true
that this evidence may give us a new figure of nearly ten million In-
dians.in the North America of 14927 And finally, is it now generally
accepted by anthropologists that the figures of James Mooney, Alfred L.
Krocber, and Angel Rosenblat—some one million Indians for pre-
Columbian North America and eight to fourteen million Indians for
the Western Hemipshere—are now out of date? 1f the new estimates
for native American population (allowing for disagreement among
authorities but general agrcement that Mooney, Krocber, and Rosenblat
are now of only relative value) are to be considered, we must now
cope with new evidence that indicates there were between fifty and one
hundred million Indians in possession of the New World on the day
that it was “discovered.” Thus we have an invasion of Europeans into
areas that were even more densely settled than parts of Europe. There
is even the possibility that in the late fifteenth century the Western

* Mr. Jacobs is a member of the Department of History at the University of
California, Sanrta“Barbara. . ;
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Hemisphere may have had a greater population than Western Eurg :

There is one stalwart figure who as late as 1967 continued
dispute the new evidence. This is the Latin American scholar Rosenb]g.
He has accused Sherburne Cook and Woodrow Borah of discarding the
testimony of respectable witnesses (

. “el testimo de respectables testigos™)
in their computations to arrive at high estimates of preconquest popula.

tions in central Mexico, in Hispaniola, and the whole Western Hemi.
sphere. In his assessments of the findings of Cook and Borah, however,
he consistently avoids either a discussion of their sophisticated methodol.
0gy or an evaluation of the financial records they used as a basis of
calculation, Rosenblat reluctantly concludes that the use of mathematical
formulas in demography has given his work the appearance of error
which he sought to avoid. One of the weaker links in his argument is his
hasty attempt to discredit the original estimates of Indian mortality
made by Bartolomé de Las Casas. In the end, Rosenblat’s long defense
of the researches of Mooney and Kroeber and his manner of repeating
and reprinting his own findings (in three books) to strengthen his argu-
ment are unconvincing. Furthermore, Rosenblat seems to have over-
looked the findings of certain scholars who disagreed with him. For
instance, he makes no analysis of the work of the geographer Karl Sapper
who as early as 1924 estimated a total of thirty-seven to forty-cight mil-
lion Indians for the Americas in 1492.!

But let us leave Rosenblat and turn to the debate as it concerned
other scholars in the 1g6os and 1970s. It is somewhat ironic that the
growing number of writers on United States history who have successfully
employed quantitative methodology should have left Indian demo-
graphic research largely to specialists in other fields such as the Berkeley
physiologist Cook, and his coauthors, historian-linguist Lesley B. Simp-
son and Latin Americanist Borah, and anthropologists Henry R. Dobyns

! Angel Rosenblat's argument rests on the figures of James Mooney and A, L.

Kroeber. Mooney, The Aboriginal Population of America North of Mexico, Smith-

sonian Miscellancous Collections, LXXX (Washington, D, C, 1928), 33, estimates
the total pre-Columbian Indian population north of Mexico including Greenland
at 1,152,950. Krocber, Cudtural and Natural Areas of Native North America, Uni-
versity of California Publications in American Archacology and Ethnology, XXX VIII
(Berkeley, 1939), 131, 166, reduced Mooney's estimate to 1,025,950, nearly 10%, and
made a hemispheric estimate of 8,400,000, Rosenblat’s hemispheric pre.Columbian
estimate is 13,385,000, but his estimate for North America, north of the Rio Grande
River, is slightly lower than Kroeber's, an even 1,000,000. His population tables are
found in his La Poblacién Indigena de América desde 1492 hasta la Actualidad
(Buenos Aires, 1945), 02, and in a revised work with unchanged pre-Columbian
estimates, La Poblacion Indigena y el Mestizaje en América, 1: La Poblacidn Indigena,
2492-1950 (Bucnos Aires, 1954), 102, Rosenblat defends his estimates in a third book
La Poblacién de América en 1492: viejos y nuevos cdlculos (Mexico, D. F., 1967),
especially 1-g, 11-16, 81. Karl Sapper’s statistical tables are printed in Julian H.
Steward, ed., Handbook of South American Indians, V: The Comparative Ethnology

of South American Indians, Bureau of American Ethnology Bulletin 143 (Wash-
ington, D. C, 1949), 656.
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new methodology.® Indeed, an examination of the numerous critiques
published with Dobyns'’s estimates shows there is more agreement thap
dissent, What is more, the most distinguished student of Indian demog.
raphy, Cook, approved Dobyns’s work in conversations and in published
commentary.” And I must confess that Dobyns in his articles and in con-
vincing dialogue (in personal conversations and in corres ndence) has
persuaded me that historians may well have to adopt a wﬁzlc new view
of Indian demography, especially of Indian depopulation resulting from
smallpox and other epidemic diseases.® Current literature on epidemic
diseases among Indian people offers corroborative evidence to show, for
example, the powerful impact of measles virus, easily airborne and
devastating in its effect, upon certain native American communities,
especially those in Alaska.’

® Driver’s commentary is published with other critiques of Dobyns’s article in
Current Anthropology, VII (1966), 426-430. He questions Dobyns's exact geographical
definition of North America and argues that his nadir population figure should be
lowered (250,000 in 1890 for the arca of the United States) and that his overall
estimates might thus be cut by as much as 50%. Driver is also critical of Dobyns's
estimate of 30,000,000 for the population of central Mexico which in turn was based
upon the 1963 estimates of Cook and Borah ranging from 25,000,000 to 30,000,000,
In their latest study, Cook and Borah arrive at the figure of 27,650,000. See Sherburne
F. Cook and Woodrow Borah, Essays in Population History: Mexico and the Carib-
bean, 1 (Berkeley, 1972), 115, See also Harold E. Driver, Indians of North America,
2d ed. rev. (Chicago, 1969), 6365, and his “On the Population Nadir of Indians
in the United States,” Current Anthropology, 1X (1968), 330.

7 Cook's published comments on Dobyns's estimates are in Crurrent Antkropology,
VI (1966), 427-429.

* Besides Cook's work, cited in n. 4, see Henry F, Dobyns, “An Outline of Andean
Epidemic History to 1720, Bulletin of the History of Medicine, XXXVII (1963),
403-515, and Wilbur R. Jacobs, Dispossessing the American Indian: Indians and
Whites on the Colonial Frontier (New York, 1972), 136, 136n, 191n, 214n. For the
North American Indian population centrol, sce thid., 130, 130n, 163,

*T am indebted 0 John C. Bolton, M, D., of San Francisco, a specialist in the
study of modern epidemics, who has introduced me 10 the vast literature on the
subject. Jacob A. Brody, M. D., of Alaska and New York State, and his associates
have written several key articles on recent measles epidemics among Eskimos,
Aleuts, and Alaskan Indians that demonstrate the severity of measles infection. See,
e.g., “Measles Vaccine Field Trials in Alaska,” Jowrnal of the Amertcan Medical
Association, CLXXXIX (Aug. 3, 1964), 339-342. Disease patterns of Indians in the
southwestern parts of the United States where there have long been close association
and intermarriage with non-Indians reveal no special weakness for epidemic
diseases but that Indians, like their white neighbors, suffer from diabetes rubercu-
losis, and cancer, although “hypertension is apparently less frequent than among
white persons.” See Maurice L. Sievers, “Discase Patterns among Southwestern
Indians,” Public Health Reports, LXXXI (1966), 1075-1083 (quotation, p. 1o82).
See also 8. M. Weaver, “Smallpox or Chickenpox: An Iroquoian Community's Re-
action to Crisis, 1901-1902," Ethnohistory, XVI1II (1971), 361-378, and Mark A.
Barrow et al., Health and Disease of American Indians North of Mexico: A
Bibliography, 1800-1969 (Gainesville, Fla., 1972), 57-58. Cook’s current research on
disease and the New England Indians indicates that carlier population estimates
for the North Atlantic littoral (by Mooney and others) are too low. (‘nrrcspbl);.icncf
in 1973 between W. R. Jacobs and Sherburne Cook,
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recting the Black Legend of Spanish cruelty (so distasteful to Kroehe
that it may have led him to lower his population estimates of aborigines) "
as well as disease that killed the Indians. Of all the epidemic discas;
smallpox seems to have been the scourge for millions of Indians in lh:
Caribbean as well as in Meso-America and North America.'®
If there were, indeed, cight million Indians on Hispaniola ang
some twenty-five million in central Mexico, how many were there iy
North America, north of the Rio Grande River? Probably at least a¢
many as Dobyns has estimated—g9,800,000 to 12,250,000—if we accept
his methodology and mathematics. This estimate contrasts strikingly
with the carlier ones of Mooney (1,152,950), Kroeber (1,025,950)
and Rosenblat (1,000,000).1° :
Here we have it then—a new hemispheric estimate of Indian popu-
lation that is almost breathtaking in its magnitude. If there ever was a
tool for presentism in the writing of early American history in coping
with the dispossession of the Indians, this is it. It is hard to imagine that
our history can ever be the same again since we can scarcely portray
the European invasion of the Western Hemisphere as the relatively
'quiet expansion of Europeans into sparsely settled lands. What we do with
these new data and how we interpret them will be of great conse-
quence, and we may be sure that Indian historians and the increasingly
vocal American Indian Historical Society will have perceptive comments
on their significance. Even if there is a general consensus that reduces
the figure from one hundred million to fifty million—and some quali-
fied investigators concede that we could hardly settle for less than thar
number—we must now accept the fact that the dismal story of Indian
.| depopulation after 1492 is a demographic disaster with no known parallel
in world history.” We must also acknowledge that the catalyst of all
this was undoubtedly the European invasion of the New World. -

14 Dobyns, “Estimating Aboriginal American Population,” Current Anthropology,
VII (1966), 397, alludes to this point which seems to have validity if one notes the
absence of condemnation of Spanish brutality in Kroeber's writings dealing with the
Spanish occupation of the New World, -

15 Dobyns, “Estimating Aboriginal American Population,” Current Anthropology.
VII (1966), 410-412. :

3 Seen. 1.

1T Magnus Morner in his perceptive study, Race Mixture in the History of Latin
America (Boston, 1967), 50, was one of the first historians of Hispanic America to
give tentative acceptance to the figure of 50,000,000, and about the same time
]. H. Parry, The Spanish Seaborne Empire (New York, 1966), 213-228 (a chapter
entitled “Demographic Catastrophe™), accepied the figure of 25,000,000 for the
preconquest population of New Spain. Historians of the United States, however,
seem to have overlooked the increasing volume of literature on Indian demography,
and anthropologists who had a role in the debate have moved on to what appear

to be other controversies in demography, in nonhistorical topics such as fecundity and
recent trend analysis.
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10 have withstood the disease and the cultural impact of Europeans
than the Indians or the Australian Aborigines. Nevertheless,
= American pressure to dispossess Hawaiian native people of their
finds and to stamp out their religion was (and continues to be) unre- 1%
I

onal data bearing on the findings of Cook, Borah, and

d work and examination of archival data relating to

A;jy_gks, who were all but exterminated on Jamaica, Hispaniola, an_d

.r Caribbean Tslands in the sixteenth century. Examination of the arti-

us at the Arawak Museum and Burial Ground, maintained by the

Sairute of Jamaica, indicates that these peaceful, friendly people were

fishermen. It is certain that they ate large amounts of shelifish

i1 in addition to their skills in gardening, could have enabled them |

o feed a large population. One big Jamaican village site has five thick
d bones dating back to about 1000 AD. There |

~layers of shells, pottery, an
ally along the Jamaican coastline, formerly

_are many other such sites, especi

geupied by Arawaks.*®
~ Although Cook and Borah find that the Arawaks were gone by about

w0 in Hispaniola, a handful of them survived in Jamaica as late as
1558. Spanish governmental manuscript material, preserved at the
fastitute of Jamaica, reveals that in 1598 the government attempted to

«t the scattered survivors “from the many that there were” by giving
them an independent village sanctuary. This effort, however, was
bitterly resisted by the local Spanish ranchers who succeeded in keeping
the Indians in virtual slavery as fieldhands or cattleherders® Later
English records, some as late as 1700, show Indians as slaves or servants
on Jamaican plantations, but there is no way to determine if these
'Indians were surviving Arawaks or other tribesmen?® Many Indians,

1 found additi
ns in my fiel

of native Hawaiians from their lands see, ¢.g., translations
' I+ Land of Papua, in Gov. Kekuanaoa's sworn testimony,
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1 Polynesian Cultural

Richard S. Dunn of the University of Pennsyl-
Arawak burial site and for other help in carrying

3 On dispossession

of “Native Testimony,’

Mar, 18, 1846, Hawaiian Archives, Ho

Hawaiian Mission Children's Society,

April 1820 which reveal the almost asto

missionaries had toward native religions.

are among the most enthusiastic proselytize

] success is assured by the popularity of their operation of :
! Center on Oahu.

2] am indebted to Professor
vania for assistance in locating this
out my investigations in Jamaica.

2 Translations from the Archivo De Indias, Seville, _

! Audiencia de Santa Domingo Isla de Jamaica, Pietrsz Bequest, Institute of Jamaica,
: MST 29, Vol. 2. This manuscript volume also contains documents concerning the
unsuccessful governmental project to creatc a special Indian village sanctuary.

3 See the English estate inventories preserved at the Jamaica Archives, Spanish

| Town, Jamaica. The following inventories are representative of those listing Indian

dlaves: In\'cntory, Book s, 43”; enrolled at

AGI, 54-3-28, Dec. 26, 1598,

Inventory of James Pinnock Junior,
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after seventeenth-century wars in the British North American colonies,
Were sent as slaves to the British West Indies. _
Thus, although the evidence is fragmentary and scattered among ,

Arawaks of the Caribbean, there was a sharp decline in native

tion after first contacts with whites, even the wi ping out of indigenous na-
tive communities that accompanied dispossession and seizure of thejy
homelands.®® Byt a still larger transformation took place in the Western
Hemisphere in the great demographic disaster involving the di pearance
of millions of Indians following the first invasions of Euros;cpans. The
dimensions of this disaster have now been outlined by Cook, Borah,
and Dobyns. It does indeed appear to be the tip of an iceberg of tremen.

Us proportions,

Mar. 22, 1700, ibid.; Inventory of Elizabeth Potts, Widow [Mar. 1700}, 67, 6B, ibid.:
Inventory of chartels and debts of Thomas Harry [Jamquier], [Mar. 1675], Inven.
tory Book I, 1674-1675. The latter inventory is on microfilm.
0 s Dispossessing the American Indian, 19-30, 126-172, discusses the sig-
ificance of interrelationships between dispossession ~ and depopulation of native
peoples. See also Douglas L. Oliver's learned study, The Pacific Islands, rev, ed.
~ (New York, 1961), 1-80,
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