


































































































































































































































































































































































































































































































































TABLE 4.29 
Canonical Discriminant Function Analysis: 

Early Males (S2, S20, H45CM1, S24) 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, 
EKB, DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection): BNL, NPH, NLH, OBH, OBB, MAB, DKB, XML. 

(A) Canonical Discriminant Functions 

Percent of Wilk's 
Function Eigenvalue Variance Lambda Significance 

1 1. 95 66.35 0.160 .0016 
2 0.87 29.45 0.475 .1265 
3 0.12 4.21 0.889 .7866 

(B) Group Centroids on Canonical Discriminant Functions 

S2 
S20 
H45CM1 
S24 

BNL 
NPH 
NLH 
OBH 
OBB 
MAB 
DKB 
XML 

Function 1 Function 2 Function 

1.4029 -0.4587 -0.0485 
-0.0135 1. 8145 -0.2079 
-0.7699 0.1247 0.6884 
-1. 8674 -0.6516 -0.2755 

(C) Standardized Canonical Discriminant Function 
Coefficients 

Function 1 

0.5487 
1.0090 
0.6305 
0.3779 

-0.4024 
-0.2311 

0.7343 
0.8046 

Function 2 

-0.6168 
0.7243 
0.0163 
0.4700 

-0.2670 
0.5712 

-0.4130 
-0.1574 
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Function 3 

0.6937 
-0.2686 

0.2471 
0.4074 

-0.5068 
-0.1147 
-0.4702 

0.7736 

3 



Table 4.9 (continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Predicted Group Membership 

Actual Group N S2 S20 H45CM1 S24 

S2 14 12 1 1 0 
(85.7%) (7. 1%) (7.1%) (0.0%) 

S20 6 1 4 1 0 
(16.7%) (66.7%) (16.7%) (0.0%) 

H45CM1 6 0 1 3 2 
(0.0%) (16.7%) (50.0%) (33.3%) 

S24 8 0 0 1 7 
(0.0%) (0.0%) (12.5%) (87.5%) 

Overall percentage of cases correctly classified: 76.47% 
Prior Probability for each group: .25 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

S2 

S20 5.26** 

H45CM1 

S24 

* p < .05 
** p < .01 

3.69* 

9.22** 

S20 H45CM1 

1.65 

7.18** 0.41 
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TABLE 4.30 
Canonical Discriminant Function Analysis: 

Early Females (S2, S20, H45CM1, S24) 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 
DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of 
selection): BNL, BPL, NLH, OBB, NLB, MAB, ZMB, DKB, IML 

(A) Canonical Discriminant Functions 

Percent of Wilk's 
Function Eigenvalue Variance Lambda Significance 

1 0.951 42.60 0.193 .0151 
2 0.816 36.55 0.376 .0424 
3 0.465 20.85 0.682 .1614 

(B) Group Centroids on Canonical Discriminant Functions 

S2 
S20 
H45CM1 
S24 

BNL 
BPL 
NLH 
OBB 
NLB 
MAB 
ZMB 
DKB 
IML 

Function 1 Function 2 Function 

1.1051 -0.4271 0.5737 
0.6818 0.6356 -1.0915 

-0.7903 1.1875 0.5306 
-0.9501 -0.9678 -0.2341 

(C) Standardized Canonical Discriminant Function 
coefficients 

Function 1 Function 2 Function 3 

-0.6428 1.2856 -0.7095 
0.6180 -0.5939 0.4744 
0.2124 -0.9092 0.7073 

-0.8304 -0.9836 0.8543 
-0.2329 0.6812 0.5326 

0.3676 0.5425 -0.6821 
0.4383 0.9130 -0.1455 
0.6098 -0.6195 0.1622 
0.6960 -0.0577 -0.1260 
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Table 4.30 (continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Predicted Group Membership 

Actual Group N 82 820 H45CM1 824 

82 10 7 1 0 2 
(70.0%) (10.0%) (0.0%) (20.0%) 

820 7 1 4 1 1 
(14.3%) (57.1%) (14.1%) (14.1%) 

H45CM1 8 0 1 6 1 
(0.0%) (12.5%) (75.0%) (12.5%) 

824 10 1 1 0 8 
(10.0%) (10.0%) (0.0%) (80.0%) 

Overall percentage of cases correctly classified: 71.43% 
Prior Probability for each group: .25 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

82 

820 1. 89 

H45CM1 

824 

* p < .05 
** p < .01 

4.21* 

3.33 

820 H45CM1 

2.67 

3.92 3.21 
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TABLE 4.31 
Canonical Discriminant Function Analysis: 

Late Period Males (Sl, SS, S9) 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 

DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection): FMB, BNL, EKB, XML, NLH, MAB. 

(A) Canonical Discriminant Functions 

Percent of 
Function Eigenvalue Variance 

Wilk's 
Lambda Significance 

1 1.21 7S.29 
2 0.33 21.71 

0.33S 
0.74S 

.0030 

.1577 

(B) Group Centroids on Canonical Discriminant Functions 

Sl 

SS 

S9 

BNL 
NLH 
MAB 
FMB 
EKB 
XML 

Function 1 Function 2 

l.5S21 -0.0959 

-0.6219 0.3436 

-1.0015 -1. 3924 

(C) Standardized Canonical Discriminant Function 
coefficients 

Function 1 Function 2 

1. 3259 -0.0315 
O.SOSl -0.1469 

-0.5601 0.45S2 
-1.0225 -0.4205 
-2.4717 -1.1676 
-0.303S 0.70S3 
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Table 4.31 {continued) 

{D) Classification of Grouped Cases by Discriminant 
Functions 

Predicted Group Membership 

Actual Group N Sl SS S9 

Sl 10 s 2 0 
{S0.0%) {20.0%) {0.0%) 

SS 19 1 14 4 
(5.3%) {73.7%) {21.1) 

S9 4 0 0 4 
{0.0%) {0.0%) {100.0%) 

Overall percentage of cases correctly classified: 7S.8% 

{E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

SS 

S9 

* p < .05 
** p < .01 

Sl 

3.64** 

5.17** 

SS 

0.05 
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TABLE 4.32 
Canonical Discriminant Function Analysis: 

Late Females {Sl, SS, S9) 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 

DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection): ZMB, JUB, FMB, BNL, BPL, MAB, XML, NLB. 

(A) canonical Discriminant Functions 

Percent of 
Function Eigenvalue Variance 

Wilk's 
Lambda Significance 

1 0.92 67.SS 
2 0.44 32.12 

0.362 
0.696 

.0134 

.1359 

(B) Group Centroids on Canonical Discriminant Functions 

Sl 

SS 

S9 

BNL 
BPL 
JUB 
NLB 
MAB 
ZMB 
FMB 
XML 

Function 1 Function 2 

-O.Sll2 1.0700 

-0.2967 -0.4Sl9 

l.S597 0.2917 

(C) Standardized Canonical Discriminant Function 
Coefficients 

Function 1 

-0.3972 
-0.5971 
-0.3551 
1. 0225 
o.11s2 

-0.6167 
0.0115 
l.OS15 
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Function 2 

-0.9594 
0.5S45 

-1. Sl 75 
-0.4205 

0.5SS3 
1. 042S 
1.0645 

-O.OlS3 



Table 4.32 (continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Predicted Group Membership 

Actual Group N Sl SB S9 

Sl 8 8 0 0 
(100.0%) (0.0%) (0.0%) 

SS 22 3 16 3 
(13.6%) (72.7%) (13.6%) 

S9 7 0 0 7 
(0.0%) (0.0%) (100.0%) 

Overall percentage of cases correctly classified: 83.7% 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

SS 

S9 

* p < .05 
** p < .01 

Sl 

1. 30 

5.60* 

SS 

6.21** 
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TABLE 4.33 

Canonical Discriminant Function Analysis: 
Early and Late Period Males 

(S2, S20, S24, H45CM1, Sl, SS, S9) 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 
DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection): BNL, BPL, NPH, OBH, OBB, JUB, NLB, MAB, FMB, 
IML, XML 

(A) Canonical Discriminant Functions 

Percent of Wilk's 
Function Eigenvalue Variance Lambda Significance 

1 1.25 40.08 0.105 .0000 
2 1.05 33.85 0.236 .0027 
3 0.38 12.21 0.486 .2580 
4 0.26 8.35 0.672 .5419 
5 0.11 3.43 0.848 .8062 
6 0.06 2.07 0.939 .7344 

(B) Group Centroids on Canonical Discriminant Functions 

Discriminant Function 

1 2 3 4 5 6 
Cemetery 

S2 -1.3056 -0.7672 -0.3916 0.4331 -0.0849 -0.1370 
S20 -0.4426 0.5559 1. 6872 0.1080 -0.0211 -0.2737 
H45CM1 0.5545 -1. 2199 -0.0967 -0.6683 0.7456 -0.1867 
S24 1.1173 -1.5224 0.2550 -0.3459 -0.4928 0.1849 

Sl 1.8463 0.7618 -0.3390 0.5606 0.0123 -0.1475 
S8 -0.4609 1. 0304 -0.2409 -0.4525 -0.0683 0.0855 
S9 -0.2597 -0.0730 0.4668 0.7644 0.4900 0.7630 
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Table 4.33 (Continued) 

(C) Standardized canonical Discriminant Function 
Coefficients 

Discriminant Function 

l 2 3 4 5 6 

BNL 0.7399 0.0049 -0.2380 0.0759 -0.7066 0.3374 
BPL 0.2454 -0.2683 -0.5948 -0.3485 0.9025 -0.1181 
NPH 0.5893 0.0124 0.8900 -0.0232 0.2080 -0.5554 
OBH -0.1566 0.5279 -0.1100 0.0431 0.4584 0.5308 
OBB 0.8874 -0.1518 0.2517 0.1206 -0.1798 -0.1115 
JUB 0.0509 -0.2435 -0.3569 0.9880 -0.4652 -0.2946 
NLB -0.2506 0.5877 0.2962 -0.0951 -0.6966 0.3452 
MAB 0.0909 0.6640 0.1115 -0.1952 0.1193 0.1959 
FMB -1.1772 -0.7379 0.1462 -0.0499 0.7369 0.3833 
IML 0.2098 0.8034 0.4306 0.5600 -0.2527 -0.1904 
XML -0.4963 0.1974 -0.7036 -0.5417 0.3549 -0.2937 
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Table 4.33 (Continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Predicted Group Membership 

Actual S2 S20 H45CM1 S24 Sl SS S9 
Group 

S2 11 0 1 0 0 1 1 
(7S.6) (0.0) (7 .1) (0.0) (0.0) (7 .1) (7 .1) 

S20 0 5 0 1 0 0 1 
(0.0) (S3.3) (0.0) (16.7) (O.O) (0.0) (16.7) 

H45CM1 0 0 4 0 1 0 1 
(0.0) (O.O) (66.7) (0.0) (16.7) (0.0) (16.7) 

S24 0 1 1 5 0 0 1 
(0.0) (12.5) (12.5) (62.5) (0.0) (0.0) (12.5) 

Sl 1 0 0 1 7 1 0 
(10.0) (O.O) (0.0) (10.0) (70.0) (10.0) (0.0) 

SS 1 3 0 0 1 11 3 
(5.3) (15.S) (0.0) (0.0) (5.3) (57.9) (15.S) 

S9 0 1 0 0 0 0 3 
(0.0) (25.0) (0.0) (0.0) (0.0) (0.0) (75.0) 

Overall percentage of cases correctly classified: 6S.66% 
Prior Probability (groups= 7): 0.14 
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Table 4.33 (Continued) 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

S2 S20 H45CM1 S24 Sl 

S20 4.27 

H45CM1 2.95 4.07 

S24 **5.4S *6.14 -1. lS 

Sl **10.40 **6.65 4.S4 *4.76 

SS **3.39 -1.47 1. 92 3.36 **5.14 

SS 

S9 -0.03 -l.6S 0.62 2.51 4.6S 0.64 

* p < .05 
** p < .01 
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TABLE 4.34 

Canonical Discriminant Function Analysis: 
Early and Late Period Females 

(S2, 520, 524, H45CM1, Sl, 58, 59) 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 
DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection): OBB, NLB, DKB, BNL, BPL, XML, EKB, JUB, NLH, MAB 

(A) Canonical Discriminant Functions 

Percent of Wilk's 
Function Eigenvalue variance Lambda Significance 

1 0.62 32.25 0.201 .0009 
2 0.50 25.84 0.326 .0096 
3 0.29 15.21 0.487 .0641 
4 0.28 14.60 0.629 .1157 
5 0.19 9.82 0.806 .3351 
6 0.04 2.28 0.958 .7491 

(B) Group Centroids on Canonical Discriminant Functions 

Discriminant Function 
1 2 3 4 5 6 

Cemetery 

S2 0.9230 0.9898 0.4735 0.5165 0.3001 -0.0473 
520 0.6746 0.7300 -0.8847 -0.7134 -0.5073 -0.1770 
H45CM1 0.7232 -0.6756 0.5995 -0.9539 0.2170 0.1792 
524 0.2174 -0.7758 -0.7812 0.3504 0.5781 -0.0201 

Sl -0.8305 0.6528 -0.2914 0.0731 -0.0811 0.4636 
S8 -0.8632 -0.0361 0.2450 -0.0668 0.0021 -0.1654 
S9 0.5317 -0.8962 0.0202 0.6916 -0.9093 0.0586 
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(C) standardized Canonical Discriminant Function 
Coefficients 

Discriminant Function 

1 2 3 4 5 6 
VAR 

BNL 0.0205 -0.7629 -0.3438 -1.0102 0.0055 -0.4010 
BPL -0.5502 0.7401 0.4249 0.6270 0.7530 0.3058 
NLH -0.2693 0.4597 0.3744 0.3861 0.6466 -0.5672 
OBB -0.0808 -0.9173 0.4027 0.8254 0.7069 0.3211 
JUB -0.6401 -0.0538 0.3684 -0.2708 -0.2766 0.2159 
NLB 0.4242 -0.2210 -0.9054 -0.0374 -0.3411 -0.1494 
MAB 0.1054 0.2571 -0.6088 -0.2704 -0.4621 0.3469 
EKB 0.4965 0.6350 -0.2783 -0.9277 -0.5939 0.3955 
DKB 0.3930 0.0754 -0.3209 0.4436 1.1467 0.0055 
XML 0.4757 0.1077 0.3563 -0.3258 -0.6956 -0.1738 
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Table 4.34 (continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Predicted Group Membership 

Actual 82 820 H45CM1 824 Sl SS 89 
Group 

82 7 0 1 1 1 0 0 
(70.0) ( 0. 0) (10.0) (10.0) (10.0) (0.0) (0.0) 

820 0 4 1 0 1 0 1 
(0.0) (57.1) (14.3) (0.0) (14.3) (0.0) (14.3) 

H45CM1 0 0 6 0 0 1 1 
(0.0) ( 0. O) (75.0) (0.0) (0.0) (12.5) (12.5) 

824 2 0 1 5 0 2 0 
(20.0) ( 0. 0) (10.0) (50.5) (0.0) (20.0) (0.0) 

Sl 0 0 0 2 4 0 0 
(0.0) (0.0) ( 0. 0) (25.0) (50.0) (0.0) (0.0) 

SS 0 0 1 1 4 12 4 
(0.0) ( 0. 0) ( 4. 5) ( 4. 5) (lS.2) (54.5) (lS.2) 

89 0 0 1 1 0 5 1 
(0.0) (0.0) (14.3) (14.3) (0.0) (71.4) (14.3) 

Overall percentage of cases correctly classified: 59.72% 
Prior Probability (groups = 7) : 0.14 
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Table 4.34 (continued) 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions* 

S2 S20 H45CM1 S24 Sl 

S20 0.21 

H45CM1 2.9S 2.22 

S24 3.29 2.40 -0.10 

Sl 2.10 1.11 3.63 1. S4 

SS *3.22 3.00 1. 6S l.S6 -0.55 

SS 

S9 2.23 2.so 1. 72 2.3S 2.S9 2.27 

* p < .05 
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TABLE 4.35 

Summary of Discriminant Function Analyses: Early and Late 
Period Pooled Samples 

MALES 
Early Period: N=36 
Late Period: N=37 

FEMALES 
Early Period: N=38 
Late Period: N=47 

Variables meeting minimum tolerance level for entry into 
analysis: 

Males: IML, EKB, MAB, BPL, WMH, OBH 

Females: DKB, JUB, OBH 

Males 
Females 

Canonical Discriminant Function 1 

Eigenvalue 

0.6310 
0.4881 

Wilk's Lambda 

0.6131 
0.6720 

Significance 

.000 

.000 

Mahalanobis' Distances (Raw) 

Early/Late Males: 2.46 (not significant at .05 level) 
1.93 (not significant at .05 level) Early/Late Females 

Test Classification of Cases by Discriminant Functions 

Males 
Females 

Cases Correctly Classified: 

Frequency 

57/73 
64/85 

Percent 

76.7 
75.3 
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Prior Probability 
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TABLE 4.36 

Canonical Discriminant Function Analysis: 
Pacatnamu Pooled Early and Late Period Males 

and Comparative Series 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 
DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection) : DKB, MAB, ZMB, BNL, OBB, WMH, FRC, JUB, XML, 
EKB, NPH, IML 

(A) canonical Discriminant Functions 

Percent of Wilk's 
Function Eigenvalue variance Lambda Significance 

1 0.91 50.79 0.241 .0000 
2 0.37 20.84 0.461 .0000 
3 0.32 17.98 0.633 .0010 
4 0.13 7.03 0.838 .1823 
5 0.06 3.37 0.943 .4657 

(B) Group Centroids on Canonical Discriminant Functions 

Discriminant Function 

1 2 3 4 5 
Sample 

Pacatnamu Early -1.0141 -0.2481 -0.3171 -0.2987 -0.1699 
Pacatnamu Late -0.0563 -0.4064 0.7991 0.1776 0.0294 
Malabrigo 0.1966 -0.1601 -0.7488 0.4636 0.1713 
Jahuay 1. 5749 0.2629 -0.0506 -0.2897 -0.0833 
Maqui-Maquis -1.0622 1. 3232 0.2684 -0.4221 0.7101 
Rumi-Lanchi -0.9735 2.5208 0.3461 0.8611 -0.7158 

256 



TABLE 4.36 (Continued) 

(C) Standardized Canonical Discriminant Function 
Coefficients 

Discriminant Function 

1 2 3 4 5 
VAR 

BNL 0.4169 0.0836 0.3446 -0.2525 0.1269 
NPH 0.5959 0.4459 -0.3758 -0.0832 -0.1638 
OBB 0.1918 -0.3585 -0.5367 0.8676 -0.2721 
JUB 0.0748 -0.5925 0.6698 -0.4712 -0.0738 
MAB 0.3237 -0.6798 0.3519 0.0514 0.1405 
EKB -0.5607 -0.0183 -0.5671 -0.6165 -0.0570 
XML 0.1375 -0.4646 -0.3123 0.3101 0.1123 
IML 0.0150 0.6514 0.5432 0.6367 -0.0057 
ZMB 0.0154 0.5146 -0.3151 0.3297 1.0207 
DKB -0.4771 -0.0184 0.2292 0.4775 -0.0080 
WMH -0.4445 0.0040 -0.0642 -0.4410 -0.6385 
FRC -0.2626 0.6904 0.1004 -0.3340 0.2109 
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TABLE 4.36 (continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Actual 
Group 

Pacat. 
Early 

Pacat. 
Late 

Predicted Group Membership 

Pacat. Pacat. Mala­
Early Late brigo 

Jahuay Maqui-
Maquis 

Rumi­
Lanchi 

17 7 8 0 2 2 
(47.2%) (19.4%) (22.2%) (0.0%) (5.6%) (5.6%) 

4 21 3 5 4 0 
(10.8%) (56.8%) (8.1%) (13.5%) (10.8%) (0.0%) 

3 3 14 5 1 
Malabrigo (11.1%) (11.1%) (51.9%) (18.5%) (3.7%) 

1 
(3.7%) 

Jahuay 

Maqui­
Maquis 

Rumi­
Lanchi 

1 3 5 20 0 
(3.4%) (10.3%) (17.2%) (69.0%) (0.0%) 

0 
(0.0%) 

1 0 1 0 6 0 
(12.5%) (0.0%) (12.5%) (0.0%) (75.0%) (0.0%) 

0 0 0 0 1 3 
(0.0%) (0.0%) (0.0%) (0.0%) (25.0%) (75.0%) 

overall percentage of cases correctly classified: 57.45% 
Prior Probability (groups= 6): 0.16 
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TABLE 4.36 (continued) 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

Pacat. Pacat. Mala- Jahuay Maqui-
Early Late brigo Maquis 

Pacat. 1. 84** 
Late 

Malabrigo 1.58* 2.49** 

Jahuay 6.93** 3.35** 2.33** 

Maqui- 1. 76 3.29* 3.95* 6.87** 
Maquis 

Rumi- 6.46* 7.33** 8.53** 10.05** 0.65 
Lan chi 

* p < .05 
**P < .01 
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TABLE 4.37 

canonical Discriminant Function Analysis: 
Pacatnamu Pooled Early and Late Period Females 

and Comparative Series 

Variables intitially entered into analysis (17): 
BNL, BPL, NPH, NLH, NLB, OBH, OBB, JUB, MAB, ZMB, FMB, EKB, 
DKB, IML, XML, WMH, FRC 

Variables selected by stepwise functions (in order of final 
selection) : FMB, OBH, JUB, DKB, NPH, ZMB, IML, NLH, BPL, 
OBB, BNL, FRC, NLB 

(A) Canonical Discriminant Functions 

Percent of Wilk's 
Function Eigenvalue variance Lambda Significance 

1 0.94 55.34 0.263 .0000 
2 0.35 20.58 0.509 .0001 
3 0.22 13.23 0.686 .0182 
4 0.13 7.66 0.840 .2345 
5 0.05 3.19 0.949 .6065 

(B) Group Centroids on Canonical Discriminant Functions 

Discriminant Function 

1 2 3 4 5 
Sample 

Pacatnamu Early 0.9456 0.6458 0.1158 0.2556 0.0692 
Pacatnamu Late 0.4049 -0.7958 -0.1002 0.0615 0.0293 
Malabrigo -0.3307 0.0725 0.7646 -0.5004 -0.1326 
Jahuay -1. 8757 0.1568 -0.0896 0.3406 0.0139 
Maqui-Maquis -0.4852 0.4987 -0.9062 -1.0460 0.8877 
Rumi-Lanchi 0.2295 0.4708 -0.1270 -0.3879 -0.5608 
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TABLE 4.37 (continued) 

(C) standardized Canonical Discriminant Function 
Coefficients 

Discriminant Function 

1 2 3 4 5 
VAR 

BNL -0.8850 0.4216 -0.2741 0.4107 0.4428 
BPL 0.6396 -0.8287 0.3041 0.1443 -0.4974 
NPH -0.6440 0.4219 0.3190 0.1368 -0.0317 
NLH 0.6229 -0.5203 -0.2035 0.4086 -0.3187 
OBH 0.0236 0.3527 0.7887 -0.5243 -0.0817 
OBB 0.1037 -0.5178 0.1629 -0.4212 0.2367 
JUB -0.1906 -0.8885 -0.2514 -0.5431 0.6062 
NLB -0.2207 0.4121 -0.0590 0.0475 -0.0812 
FMB 0.6571 0.1231 0.1983 1.1574 -0.2723 
IML -0.2828 0.6298 0.2566 -0.2461 0.1808 
ZMB -0.4729 0.4379 0.0748 0.0059 0.3566 
DKB 0.6850 0.4717 0.0779 -0.3128 0.0262 
FRC 0.2474 -0.0417 -0.2238 0.3062 0.3096 
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TABLE 4.37 (continued) 

(D) Classification of Grouped Cases by Discriminant 
Functions 

Actual 
Group 

Pacat. 
Early 

Pacat. 
Late 

Predicted Group Membership 

Pacat. Pacat. Mala- Jahuay Maqui­
Early Late brigo Maquis 

Rumi­
Lanchi 

20 5 3 0 2 8 
(52.6%) (13.2%) (7.9%) (0.0%) (5.3%) (21.1%) 

8 24 3 4 5 3 
(17.0%) (51.1%) (6.4%) (8.5%) (10.6%) (6.4%) 

4 
Malabrigo (16.7%) 

2 12 2 3 
(6.3%) (50.0%) (8.3%) (12.5%) 

1 
(4.2%) 

Jahuay 

Maqui­
Maquis 

Rumi­
Lanchi 

1 
(4.0%) 

0 3 20 0 1 
(4.0%) (0.0%) (12.0%) (80.0%) (0.0%) 

0 0 0 0 4 1 
(0.0%) (0.0%) (0.0%) (0.0%) (80.0%) (20.0%) 

1 1 1 0 1 6 
(10.0%) (10.0%) (10.0%) (0.0%) (10.0%) (60.0%) 

Overall percentage of cases correctly classified: 57.72% 
Prior Probability (groups= 6): 0.16 
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TABLE 4.37 (continued) 

(E) Corrected Mahalanobis' distances between cemeteries 
based on variables selected by the stepwise functions 

Pacat. Pacat. Mala- Jahuay Maqui-
Early Late brigo Maquis 

Pacat. 1.87** 
Late 

Malabrigo 2.13** 1.55* 

Jahuay 7.50** 6.32** 2.93** 

Maqui- 2.59 2.32 1.17 3.21 
Maquis 

Rumi- -0.21 0.64 -0.39 3.58* -0.27 
Lan chi 

* p < .05 
**P < .01 
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TABLE 4.38 

Non-metric Trait Frequencies: Pacatnamu Early and Late 
Period Cemeteries, Pooled Early and Late Samples, 

and Comparative Series 

(numbers in parentheses are percentage incidence of trait) 

sample OAL EPB PCP FOI AEE AIF 

S2 10/32 7/32 24/26 2/32 15/26 10/25 
(31.3) (21.9) (92.3) (6.3) (57.7) (40.0) 

S20 11/22 3/25 17/20 3/24 9/15 8/20 
(50.0) (12.0) (85.0) (12.5) (60.0) (40.0) 

S24 6/17 4/18 15/16 1/17 11/13 7/18 
(35.3) (22.2) (93.8) (5.9) ( 84. 6) (38.9) 

H45CM1 5/13 2/14 11/14 0/14 5/7 4/13 
(38.5) (14.3) (78.6) (0.0) (71.4) (30.8) 

Pooled 32/84 16/89 67/76 6/87 40/61 29/76 
Early (38.1) (18.0) (88.2) (6.9) (65.6) (38.2) 

Sl 11/26 2/19 20/22 1/22 17/18 11/20 
(42.3) (10.5) (90.9) ( 4. 5) (94.4) (55.0) 

SS 13/45 11/46 38/41 1/46 29/38 24/45 
(28.9) (23.9) (92.7) (2.2) (76.3) (53.3) 

S9 3/11 5/11 11/11 0/11 5/7 3/11 
(27.3) (45.5) (100.0) (O.O) (71.4) (27.3) 

Pooled 27/82 18/76 69/74 2/79 51/63 38/76 
Late (32.9) (23.7) (93.2) ( 2. 5) (81.0) (50.0) 

Mala- 14/46 7/47 46/50 2/51 26/35 27/51 
brigo (30.4) (14.9) (92.0) (3.9) (74.3) (52.9) 

Maqui- 4/11 2/13 11/12 0/12 8/11 3/13 
Maquis (36.4) (15.4) (91.7) (0.0) (72.7) (23.1) 

Rumi 3/13 2/14 12/13 0/14 5/8 2/14 
Lan chi (23.l) (14.3) (92.3) ( 0. 0) (62.5) (14.3) 

Jahuay 14/53 8/54 52/54 0/54 43/50 26/54 
(26.4) (14.8) (96.3) (0.0) (86.0) (48.1) 
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TABLE 4.39 

Mean Measures of Divergence and standard deviations (in 
parentheses) for pairwise cemetery comparisons. MMD's 
marked with an asterisk are significant at the p = .05 

level. 

S2 S20 H45CM1 S24 Sl S8 

S20 .046 
( • 04 6) 

H45CM1 .053 .048 
(. 067) (.080) 

S24 .055 .099 .051 
(. 053) (. 063) (.087) 

Sl .184* .138 .110 .026 
(.087) (. 083) (.083) (.085) 

SS .043 .115* .098 .016 .086* 
(.035) (. 048) (.063) (. 063) (.042) 

S9 .070 .202* .130 .062 .224* .081 
(. 077) (. 095) ( .109) (.090) (.073) (. 070) 
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TABLE 4.40 

Values of individual measures of divergence (X) and their 
associated variances (varX) for statistically significant 
MMD's between sample pairs: Pacatnamu cemetery comparisons. 

Cemetery Comparison 

Sl-S2 Sl-S8 Sl-S9 

Trait x varX x varx x varx 

OAL .047 .010 .075 .008 .088 .024 
EPB .092 .012 .126 .010 .662 .024 
PCP .006 .016 -.001 .010 .076 .040 
FOI .005 .002 .012 .010 .004 .024 
AEE .870 .020 .283 .016 .395 .058 
AIF .083 .016 .023 .010 .117 .024 

S8-S20 S9-S20 

Trait x varX x varx 

OAL .185 .010 .203 .040 
EPB .092 .016 .572 .050 
PCP .056 .012 .221 .046 
FOI .114 .022 .154 .046 
AEE .065 .012 .010 .096 
AIF .175 .012 .051 .046 
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TABLE 4.41 

Mean Measures of Divergence and standard deviations (in 
parentheses) for pairwise comparisons of Pacatnamu Early and 
Late Period Pooled Crania and Comparative Series. MMD's 
marked with an asterisk are significant at the p = .os 
level. 

Pacat. Pacat. Mala- Jahuay Maqui-
Early Late brigo Maquis 

Pacat. .048 
Late (.036) 

Malabrigo .031 .013 
(.021) (. 021) 

Jahuay .094* .023 .031 
(. 02 0) (.020) (.026) 

Maqui- .026 .060 .060 .073 
Maquis (. 055) (. 055) (.056) (.058) 

Rumi .077 .224* .132* .146* .003 
Lan chi (. 056) (. 057) (. 060) (. 061) (. 098) 
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TABLE 4.42 

Values of individual measures of divergence (X) and their 
associated variances (varX) for statistically significant 
MMD's between sample pairs: Pacatnamu Early and Late Period 
and comparative series. 

Comparison 

Pacat.Early Pacat. Late Malabrigo Jahuay 
Jahuay Rumi Lanchi Rumi Lanchi Rumi Lanchi 

Trait x varX x varX x varx x varX 

OAL .055 .002 .040 .016 .017 .020 -.004 .020 
EPB -.001 .002 .062 .012 -.008 .016 -.008 .016 
PCP .090 .002 -.006 .016 -.010 .020 .030 .020 
FOI .148 .002 -.003 .012 .009 .016 .009 .016 
AEE .235 .004 .624 .046 .063 .040 .282 .046 
AIF .039 .002 .624 .016 .720 .016 .565 .016 
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Appendix A 
Definition of Craniofacial Measurements 

Measurement definitions are taken from Howells (Howells 

1973: Appendix B), and follow his definitions of anatomical 

landmarks and measurement technique. All measurements, with 

the exception of the nine transmeatal radii (measurements 

22-30) were taken with a sliding caliper and recorded to the 

nearest millimeter. The transmeatal radii were measured to 

the nearest millimeter with a coordinate caliper specially 

fitted with rubber tips. A single set of calipers were used 

for all measurements. 

1. Basion-Nasion Length (BNL): 
Direct length between Nasion and Basion 

2. Maximum Frontal Breadth (XFB): 
The maximum breadth at the coronal suture, perpen­
dicular to the median plane 

3. Bistephanic Breadth (STB): 
Breadth between the intersections, on either side, of 
the coronal suture and the inferior temporal line 
marking the origin of the temporal muscle (the steph­
anion points) 

4. Bizygomatic Breadth (ZYB): 
The maximum breadth across the zygomatic arches, 
wherever found, perpendicualr to the median plane 

5. Biauricular Breadth (AUB): 
The least exterior breadth across the roots of the 
zygo-matic processes, wherever found 

6. Basion-Prosthion Length (BPL): 
The facial length from Prosthion to Basion 

7. Nasion-Prosthion Height (NPH): 
Upper facial height from Nasion to Prosthion 
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8. Nasal Height (NLH): 
The average height from Nasion to the lowest point on 
the border ofthe nasal aperture on either side 

9. Nasal Breadth (NLB): 
The distance between the anterior edges of the nasal 
aperture at its widest extent 

10. Orbit Height, left (OBH): 
The height between the upper and lower borders of the 
left orbit, perpendicualr to the long axis of the 
orbit and bisecting it 

11. Orbit Breadth, left (OBB): 
Breadth from Ectoconchion to Dacryon, approximating 
the longitudinal axis which bisects the orbit into 
equal upper and lower parts. 

12. Bijugal Breadth (JUB): 
The external breadth across the malars at the 
jugalia, at the deepest points in the curvature 
between the frontal and temporal processes of the 
malars. 

13. Palate Breadth, external (MAB): 
The greatest breadth across the alveolar borders, 
where ever found, perpendicular to the median plane 

14. Bimaxillary Breadth (ZMB) 
The breadth across the maxillae, from one zygo­
maxillare anterior to the other 

15. Bifrontal Breadth (FMB): 
The breadth across the frontal bone between 
frontomalare anterior on each side, i.e., the most 
anterior point on the fronto-malar suture 

16. Biorbital Breadth (EKB): 
The breadth across the orbits from ectoconchion to 
ectoconchion 

17. Interorbital Breadth (DKB): 
The breadth across the nasal space from Dacryon to 
Dacryon 

18. Malar Length, Inferior (IML): 
The direct distance from zygomaxillare anterior to 
the lowest point of the zygo-temporal suture on the 
external surface, on the left side 
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19. Malar Length, Maximum (XML): 
Total direct length of the malar in a diagonal 
direction, from the lower end of the zygo-temporal 
suture on the lateral face ofthe bone, to 
zygoorbitale, the junction of the zygo-maxillary 
suture with the lower border of the orbit, on the 
left side. 

20. Cheek Height (WMH): 
The minimum distance, in any direction, from the 
lower border of the orbit to the lower margin of the 
maxilla, mesial to the masseter attachment, on the 
left side 

21. Nasion-Bregma Chord (Frontal Chord) (FRC): 

22. 

23. 

24. 

25. 

The fromtal chord, or direct distance from Nasion to 
Bregma, taken in the midplane and at the external 
surf ace 

Nasion Radius (NAR) : 
The perpendicular to the transmeatal axis from Nasion 

Subspinale Radius ( SSR) : 
The perpendicular to the transmeatal axis from Sub-
spinale 

Prosthion Radius (PRR) : 
The perpendicular to the transmeatal axis from 
Prosthion 

Dacryon Radius (DKR) : 
The perpendicular to the transmeatal axis from the 
left Dacryon 

26. Zygoorbitale Radius (ZOR): 
The perpendicular to the transmeatal axis from the 
left Zygoorbitale 

27. Frontomalare Radius (FMR): 
The perpendicular to the transmeatal axis from the 
left Frontomalare 

28. Ectoconchion Radius (EKR): 
The perpendicular to the transmeatal axis from the 
left Ectoconchion 

29. Zygomaxillare Radius (ZMR): 
The perpendicular to the transmeatal axis from the 
left Zygomaxillare 
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30. Molar Alveolus Radius (AVR): 
The perpendicular to the transmeatal axis from the 
most anterior point on the alveolus of the left first 
molar 
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Appendix B 

Definition of Non-metric Cranial Traits 

The definitions below are quoted from Berry and Berry 

(1967). Comments on the definitions are by the author. All 

traits were scored as present, absent, or unobservable. Bi-

laterally expressed traits were recorded separately by side. 

Following Korey's (1980) suggestion, for the purpose of 

statistical comparisons the skull is treated as the unit of 

analysis for bilateral traits. Thus, if a trait is present 

on either the left or right side it is considered to be 

"expressed" and is scored as present. 

1. Ossicle at the lambda 

"A bone may occur at the junction of the sagittal and 
lambdoid sutures (the position of the posterior fontanelle) . 
We have described this as an ossicle, and made no attempt to 
distinguish between a sutural bone in this position, and a 
'true' interparietal or Inca bone formed from the 
membraneous part of the occiput. According to Wood-Jones 
this latter is very rare." 

2. Lambdoid ossicle present 

"One or more ossicles may occur in the lambdoid suture. 
Up to about twelve distinct bones may be present on either 
side." 

Comments: In the present study, any portion of bone 
completely isolated by cranial sutures was classified as an 
ossicle, regardless of size. Some ossicles of the lambdoid, 
and particularly the coronal suture were very small, and 
could only be recognized by close inspection. 
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3. Parietal foramen present 

"This pierces the parietal bone near the sagittal suture a 
few centimetres in front of the lambda. It transmits a 
small emissary vein, and sometimes a small branch of the 
occipital artery." 

4. Bregmatic bone present 

"A sutural bone (the bregmatic or interfrontal) may occur 
at the juction of the sagittal suture with the coronal one 
(the position of the anterior fontanelle)." 

5. Metopism 

"The medio-frontal suture disappears within the first two 
years of life. In a few individuals it persists throughout 
life: this condition is known as metopism." 

6. Coronal ossicle present 

"Ossicles are sometimes found in the coronal suture." 

Comments: As in the case of lambdoid ossicles, any portion 
of bone completely isolated by cranial sutures was 
classified as an ossicle, regardle~s of size. Very small 
coronal ossicles (as small as 1 mm ) were not uncommon in 
the present study material. 

7. Epipteric bone present 

"A sutural bone (the epipteric bone or pterion ossicle) 
may be inserted between the anterior inferior angle of the 
parietal bone and the greater wing of the spenoid. When 
large it may also articulate with the squamous part of the 
temporal bone." 

8. Pronto-temporal articulation 

"Normally the frontal bone is separated from the squamous 
part of the temporal bone by the greater wing of the 
sphenoid and the anterior inferior angle of the parietal 
bone. Occasionally the frontal and temporal bones are in 
direct contact, forming a fronto-temporal articulation." 
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9. Parietal notch bone present 

"The parietal notch is that part of the parietal bone that 
protrudes between the squamous and the mastoid portions of 
the temporal bone. It may form a separate ossicle which is 
known as the parietal notch bone." 

10. Ossicle at asterion 

"The junction of the posterior inferior angle of the 
parietal bone with the occipital bone and mastoid portion of 
the temporal bone is known as the asterion. A sutural bone 
may occur at this junction." 

11. Auditory torus present 

"Rarely a bony ridge or torus is found on the floor of the 
external auditory meatus." 

Comments: In the present study, any discrete bony lesion 
found projecting from the walls of the auditory canal was 
scored as an auditory exostosis (=torus), following Kennedy 
(1986). 

12. Foramen of Huschke present 

"This is a foramen occurring in the floor of the external 
auditory meatus. It is always present in young children but 
only occasionally does it persist after the fifth year. It 
is most easily scored from the inferior aspect of the 
tympanic part of the temporal bone." 

13. Mastoid foramen exsutural 

"When present, the mastoid foramen usually lies in the 
suture between the mastoid part of the temporal bone and the 
occipital bone. Less frequently it lies exsuturally, 
piercing the mastoid part of the temporal bone, or, more 
rarely, the occipital bone." 
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14. Posterior condylar canal patent 

"The posterior condylar canal usually pierces the condylar 
fossa which lies immediately posterior to the occipital 
condyle. Sometimes it ends blindly in the bone, and has 
only been scored as patent when a seeker can be passed 
through it. Scoring this character is unsatisfactory in 
skulls in poor condition because the bone of the condylar 
fossa is often fragile, so that a patent canal and a broken 
fossa are indistinguishable." 

Comments: The generally excellent skeletal preservation of 
coastal Andean material made this character easy to score in 
the vast majority of cases. 

15. Condylar facet double 

"Occasionally the articular surface of the occipital 
condyle is divided into two distinct facets." 

Comments: Berry and Berry's definition of "two distinct 
facets" is strictly followed here. Pinched or •waisted' 
occipital condyles were occasionally seen in the present 
study series. These were not scored as double facets unless 
the waisting was complete enough to separate the condyle 
into two distinct facets. 

16. Precondylar tubercle present 

"Occasionally a bony tubercle lies immediately anterior 
and medial to the occipital condyle. A centrally placed 
tubercle has been regarded as two fused tubercles." 

Comments: Precondylar tubercles were extremely rare in the 
present study series. 

17. Anterior condylar canal double 

"This canal (foramen hypoglossi) pierces the anterior part 
of the occipital condyle and transmits the hypoglossal 
nerve. Embryologically the nerve originates from several 
segments and this may result in the canal being divided into 
two for part or all of its length. This is most easily 
scored by looking inside the foramen magnum." 

Comments: the canal was scored as double if a bridge of bone 
completely divided the lumen. Bony spurs and incomplete 
bridging were not scored as double. 
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18. Foramen ovale incomplete 

"Rarely the postero-lateral wall of the f oramen ovale is 
incomplete so that the foramen is continuous with the 
foramen spinosum. 11 

Comments: Incomplete foramina are easily distinguished from 
broken or damaged examples by the smooth and tapering 
borders of the defect. 

19. Foramen spinosum open 

"The posterior wall of the f oramen spinosum is sometimes 
deficient. (This is another character difficult to score in 
skulls in poor condition.)" 

Comments: this character could be scored in the great 
majority of skulls in the present study. See comments on 
the foramen ovale for scoring technique. 

20. Accessory lesser palatine foramen present 

"The lesser palatine foramina lie on both sides of the 
posterior border of the hard palate immediately posterior to 
the greater palatine foramen, and transmit the lesser 
palatine nerves. When more than one (there may be three or 
four) foramen is present, it has been scored as accessory." 

21. Palatine torus present 

"Rarely, a bony ridge runs longitudinally down the mid­
line of the hard palate. This is the palatine torus." 

22. Maxillary torus present 

"The maxillary torus is a bony ridge running along the 
lingual aspects of the roots of the molar teeth." 

Comments: Berry and Berry observed only a single example of 
a palatine torus, and no examples of maxillary tori in the 
600 crania included in their 1967 study. In the present 
study, examples of palatine tori were found only in the 
Cajamarca crania. No maxillary tori were seen in any Andean 
cranial material examined by the author. 
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23. Zygomatico-facial foramen absent 

"This is a small f oramen which pierces the zygomatic bone 
opposite the junction of the infraorbital and lateral 
margins of the orbit. It transmits a nerve and small 
artery, and may be single, multiple or absent." 

24. Supraorbital foramen complete 

"The supraorbital foramen transmits the supraorbital 
vessels and nerve. It is frequently incomplete (or open). 
In this case it is often described as a 'supraorbital 
notch'. 

25. Frontal notch or foramen present 

"A well-defined secondary foramen in the vicinity of 
(usually lateral to) the supra-orbital foramen has been 
scored as a frontal foramen. Frequently a cluster of tiny 
foramina are present, but these have been ignored. However, 
scoring was inevitably somewhat arbitrary in a few border­
line cases." 

Comments: As Berry and Berry indicate, this character is 
succeptible to some subjectivity in scoring due to the fact 
that multiple small foramina are frequently found adjacent 
to the supraorbital foramen or notch. In the present study 
a frontal f oramen was scored as present only if a single 
large-diameter foramen was present in addition to the 
supraorbital foramen or notch. 
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26. Anterior ethmoid foramen exsutural 

"The anterior ethmoid f oramen pierces the medial wall of 
the orbit. It normally lies on the suture between the 
medial edge of the orbital plates of the frontal and ethmoid 
bones, but it occasionally emerges above the suture." 

27. Posterior ethmoid foramen absent 

"The posterior ethmoid foramen lies just behind the 
anterior ethmoid foramen on the same suture line. Its 
absence can only be scored satisfactorily in well-preserved 
skulls." 

Comments on 28 and 29: These characters are frequently 
unobservable even on well-preserved archaeological material 
due to the fragility of the orbit walls and the presence of 
soil and debris on their surfaces. 

28. Accessory infraorbital foramen present 

"A second foramen may lie immediately adjacent to the 
infraorbital foramen." 
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APPENDIX C 

statistical Procedures for Between-Group Comparisons: 
Metric Variables 

SPSSX procedure DISCRIMINANT (Norusis 1985:93-98) was 

used to perform both the one-way analysis of variance for 

individual metric variables as well as the canonical 

discriminant analyses. For the discriminant analysis, the 

program includes several stepwise variable selection 

procedures, which permit the selection of variables which 

contribute most to distinguishing groups, while excluding 

from the analysis those which do not show significant 

between-groups variation. The criterion chosen for the 

present analysis was stepwise selection of variables which 

maximize the Mahalanobis' distance between groups. The 

procedure used by SPSSx is as follows: At the first step of 

the analysis, Mahalanobis' distances are calculated between 

all pairs of groups. The variable which shows the largest 

D2 between the two closest groups is initally entered into 

the analysis. Subsequent variables are entered following 

the same procedure. At each step, Mahalanobis' distances 

are calculated between groups based on the variables in the 

analysis, and their significance evaluated by an F-approxi­

mation. The contribution of each variable to group discrim­

ination is re-evaluated at each step of the analysis. If 

the inclusion of new variables significantly reduces the 

discriminatory power of a variable already in the analysis, 
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it is removed. The stepwise entry/removal procedure contin­

ues until no variables meet the minimum criteria [F to en­

ter, F to remove, or tolerance level] for inclusion or re­

moval from the analysis (Norusis, ibid) • 

output of the program includes descriptive data on each 

of the discriminant functions, including the eigenvalue, 

percent of variance, Wilk's lambda, and significance level. 

For each discriminant function, the eigenvalue is the ratio 

of between-groups to within-groups sums of squares for the 

discriminant scores, and is analogous to the F-ratio in 

univariate analysis of variance. Large eigenvalues indicate 

functions which are efficient at separating groups, wherease 

eigenvalues of less than 1.0 indicate that between-groups 

differences are relatively small. The percent of variance 

associated with each discriminant function indicates the 

proportion of between-groups variation "explained" by each 

of the functions, and is measure of the relative importance 

of each function in distinguishing groups. In multiple 

discriminant analysis, the first function always encompasses 

the largest percentage of between-groups variance, with 

succeeding functions explaining proportionately less. 

Wilk's lambda is a measure of the proportion of total 

variance in discriminant scores not explained by differences 

between groups. Small values of Wilk's lambda are associ­

ated with functions with a large proportion of between­

groups relative to within-groups variability. A lambda 
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equal to 1.0 would indicate that no differences exist be­

tween group means on the discriminant function. Wilk's 

lambda is commonly used to test the statistical significance 

of each function. It can be transformed into a variable 

with an approximate chi-square distribution, and used to 

test the null hypothesis that group means on the discrimi­

nant function are equal (Klecka 1975). 

Group centroids and standardized discriminant function 

coefficients are also printed by the program. Group 

centroids indicate the relative position of cemetery samples 

on each discriminant axis, as well as providing the basis 

for calculating generalized distances (Mahalanobis'D 2 ) 

between them. Raw discriminant function coefficients are 

standardized to a mean = O and standard deviation = 1 to 

make the scale of measurement for all variables equivalent. 

The magnitude (absolute value) of these coefficients 

provides a general indication of the contribution of each 

variable to a given discriminant function. 

As a test of the efficiency of the functions in group 

discrimination, a test classification can be performed. 

Each individual is classified into its most probable group 

based on its overall score on the discriminant function(s). 

The results of the test classification are then compared to 

the known group membership for each case. The percentage of 

correct classifications provides a measure of the 

effectiveness of the functions at separating groups. 
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Generalized Distances (D2) 

Raw D21 s were calculated for each pair of cemeteries 

by squaring the difference between their means on each 

discriminant function, and summing the squared differences 

over the three functions (Droessler 1981:79). Because 

sample sizes are small and in most cases unequal, a 

correction factor recommended by Rightmire (1970:177) was 

applied to the raw D21 s. The correction is as follows: for 

two groups i and j, the quantity p(ni+nj/ninj) is sub­

tracted from the raw distance D2ij' where p= the number of 

variables, ni = the sample size of group i and nj = the sam­

ple size of group j. Significance of the corrected dis­

tances is evaluated by the quantity D2ij(ninj/ni+nj), which 

is distributed as chi-square with p degrees of freedom 

(Rightmire 1970:176). 

283 



APPENDIX D 

Calculation of the Mean Measure of Divergence 

The Mean Measure of Divergence was calculated using 

Sj¢vold's (1973) modifications to the original Grewal-Smith 

statistic (Grewal 1962). Sj¢vold's modified procedure for 

calculating the MMD is as follows: 

The frequency of expression of each non-metric trait, 

expressed as the proportion p (# of times trait scored as 

present/number of individuals in which trait can be 

scored) 1 , is first transformed by the formula e =arcsin (l-

2p) in order to stabilize the variance of p. If proportions 

p=O or p=l are observed, Bartlett's Adjustment is used to 

further stabilize the variance, replacing p=O with p= l/4N, 

and p=l with p=l-l/4N, where N= the number of observations. 

In order to calculate the Mean Measure of Divergence 

between two samples, a measure of divergence "X" is first 

calculated for each trait by the formula 

X= (e1-e2) 2 - (1/N1 + l/N2) 2 

where o1 and o2 are the transformed proportions of the same 

variant in the two samples, and N1 and N2 are the number of 

observations in each sample. The variance of X is 

calculated by the formula 

varX= 2(1/N1 + l/N2) 2 . 

All individual measures of divergence X are summed and 

divided by the number of traits scored to produce the Mean 
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Measure of Divergence (MMD). The variance of the MMD is 

calculated by summing the individual variances varX, and 

dividing this sum by the sguare of the number of traits 

scored. The standard deviation of the MMD is the square 

root of the variance varMMD. 

The Mean Measure of Divergence is asymptotically 

normally distributed with a mean of O and standard deviation 

as calculated above. The MMD between two samples is 

considered to be statistically significant at approximately 

the .05 level if its value is greater than two times its 

standard deviation. Sj¢vold warns, however, "Because of the 

limit distribution ... care should be taken not to make any 

far-reaching conclusions concerning significance when the 

value of the mean measure of divergence is close to its 

critical value." (1973:226) 

1. See Appendix B for method of scoring presence and absence 
of traits. 
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VAR. 

BNL 

BPL 

NPH 

NLH 

NLB 

OBH 

OBB 

JUB 

MAB 

ZMB 

FMB 

EKB 

DKB 

IML 

XML 

WMH 

FRC 

APPENDIX E 

Group Means and Standard Deviations 
Comparative Series Males 

Malabrigo Jahuay Maqui-Maquis Rumi-Lanchi 

M SD M SD M SD M SD 

97.9 4.27 99.9 3.40 97.3 2.76 95.8 4.79 

95.1 5.00 97.0 4.77 93.4 3.66 90.8 4.99 

67.0 3.41 69.7 4.31 65.0 4.78 64.8 2.06 

49.6 1.88 51. 0 2.56 48.8 3.54 46.8 2.22 

22.7 2.01 22.1 1. 77 23.7 1. 39 22.0 1. 63 

35.4 1. 76 35.9 1. 78 34.3 1.91 34.0 o.oo 

39.9 1.41 39.0 1. 65 38.l 1.46 38.3 1. 71 

114.3 6.41 113.2 3.95 113.9 2.17 109.5 4.43 

63.7 3.29 65.2 3.65 62.1 4.67 58.0 4.76 

100.0 5.18 98.0 3.50 100.4 3.11 94.3 3.95 

101. 0 3.45 98.3 3.61 99.4 3.07 97.5 4.20 

98.5 3.24 96.1 3.32 97.4 2.50 95.5 3.70 

21. 5 1. 85 20.0 1.85 22.6 1.92 21.8 1.50 

34.7 3.12 34.7 2.67 34.8 1.83 38.3 3.20 

52.4 4.01 52.0 2.65 51.9 2.17 53.0 2.94 

21.4 1.95 21. 6 1.96 21.9 2.59 21.3 1.50 

106.6 5.92 107.6 3.78 111. 9 4.16 112.0 5.42 
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VAR. 

BNL 

BPL 

NPH 

NLH 

NLB 

OBH 

OBB 

JUB 

MAB 

ZMB 

FMB 

EKB 

DKB 

IML 

XML 

WMH 

FRC 

APPENDIX F 

Group Means and Standard Deviations 
Comparative Series Females 

Malabrigo Jahuay Maqui-Maquis Rumi-Lanchi 

M SD M SD M SD M SD 

91. 7 2.53 94.5 3.16 90.8 2.77 89.9 2.51 

90.7 4.73 91. 7 4.71 86.4 2.70 87.9 3.60 

64.2 4.32 65.0 2.64 60.4 2.61 60.6 3.27 

47.0 2.44 47.6 2.29 45.2 1.79 45.6 2.50 

22.4 1.41 22.4 1.91 22.6 1.82 22.7 1. 77 

35.7 1.90 34.7 1.67 33.8 1. 30 33.0 1.15 

38.1 1.48 37.4 1. 29 37.4 2.79 36.3 1.95 

108.5 2.93 107.2 3.77 109.2 4.65 105.8 4.85 

60.9 3.27 62.1 2.44 59.0 4.18 57.9 3.14 

93.4 3.59 93.9 3.66 93.6 5.37 90.4 3.98 

96.2 2.79 94.2 2.76 94.6 4.16 93.6 3.84 

94.1 3.13 92.1 3.07 94.0 4.36 91.8 4.13 

20.3 1. 73 19.1 1. 63 21. 0 0.71 20.9 1.10 

32.9 2.17 32.5 2.93 32.6 3.21 31. 7 3.34 

48.5 2.54 48.3 2.82 47.8 3.42 47.2 2.90 

19.4 1.24 19.5 1.44 20.2 2.17 19.7 1.95 

102.3 4.57 103.2 3.47 104.4 3.36 102.4 5.74 
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APPENDIX G 

Group Means and Standard Deviations 
Pacatnamu Pooled Early and Late Period Crania 

MALES FEMALES 
Early Late Early Late 

VAR. M SD M SD M SD M SD 

BNL 96.4 2.98 97.9 4.17 91.7 2.63 91.6 4.06 

BPL 94.6 4.39 96.5 4.61 90.4 3.50 91.6 5.02 

NPH 65.9 3.79 65.5 3.45 62.6 2.64 62.8 3.23 

NLH 49.3 2.27 49.7 2.26 46.9 2.27 46.9 2.47 

NLB 23.2 1.89 23.1 1.88 23.2 1. 77 22.4 1. 65 

OBH 34.4 1.48 35.1 2.11 34.5 1.57 34.3 1.77 

OBB 39.0 1.19 38.5 1.96 37.9 1.54 38.0 1.77 

JUB 115.5 3.41 115.4 3.85 109.0 4.58 109.7 2.98 

MAB 63.1 3.30 64.8 3.76 61.1 3.69 61.0 3.63 

ZMB 99.5 3.76 98.0 3.88 93.6 4.27 93.0 3.70 

FMB 101. 3 2.93 100.1 3.57 98.1 3.37 96.9 3.04 

EKB 98.9 2.71 97.3 3.38 95.9 3.09 94.6 2.59 

DKB 23.0 2.08 22.2 1. 80 22.2 1.57 20.6 1.81 

IML 34.0 2.66 35.9 2.77 33.6 2.75 32.7 2.63 

XML 52.1 2.75 52.8 3.39 48.8 3.39 48.1 2.64 

WMH 22.6 2.30 21.5 1. 76 19.8 1. 79 19.7 1. 74 

FRC 107.3 3.43 106.7 4.13 104.3 4.31 103.7 4.45 
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