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Appendix C - Discrete Cranial Trait Observations
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Appendix D - Southwest U.S. Discrete Dental Traits

For the following data, to be considered a positive

manifestation of a trait (pres.), the following standards

were used (from Scott 1973):

shoveling I1 (SHOV1)
shoveling I2 (SHOV2)
tuberculum dentale (TD)
hypocone M1 (HYPO1)
hypocone M2 (HYPO2)
metaconule M1 (M1C5)
Carabelli’s trait M1 (CARAM1)
cusp number M1 (CNM1)
cusp humber M2 (CNM2)
cusp 6 M1 (Ce6Ml)

cusp 6 M2 (Cé6M2)

cusp 7 M1 (CeéeMl)

cusp 7 M2 (C7M2)

>2
>2
>0
<4
<4
>0
>2
>4
>4
>1
>1
>0
>0
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Population Trait Pres. N Frequency
Santa SHOV1 21.0 61.0 0.34426
Catalina SHOV 2 42.0 86.0 0.48837
TD 25.0 62.0 0.40323
HYPO1l 12.0 173.0 0.06936
HYPO?2 115.0 149.0 0.77181
M1cC5 30.0 113.0 0.26549
CARAM1 41.0 97.0 0.42268
GPM1 125.0 142.0 0.88028
GPM2 21.0 140.0 0.15000
CNM1 130.0 130.0 1.00000
CNM2 109.0 109.0 1.00000
CéeM1 32.0 128.0 0.25000
CeM2 36.0 114.0 0.31579
C7M1 5.0 128.0 0.03906
C7M2 0.0 114.0 0.00000
Santa SHOV1 20.0 43.0 0.46512
Maria SHOV2 18.0 42.0 0.42857
TD 25.0 42 .0 0.59524
HYPO1 5.0 51.0 0.09804
HYPO2 23.0 38.0 0.60526
M1C5 4.0 34.0 0.11765
CARAM1 5.0 31.0 0.16129
GPM1 27.0 31.0 0.87097
GPM2 11.0 24.0 0.45833
CNM1 35.0 35.0 1.00000
CNM2 23.0 23.0 1.00000
CeMl 10.0 30.0 0.33333
CeM2 3.0 21.0 0.14286
C7M1 1.0 31.0 0.03226
C7M2 0.0 23.0 0.00000
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Population Trait Pres. N Frequency

Papago SHOV1 144.0 171.0 0.84211
SHOV2 86.0 168.0 0.51190
TD 72.0 133.0 0.54135
HYPO1 8.0 178.0 0.04494
HYPO2 119.0 147.0 0.80952
M1C5 28.0 126.0 0.22222
CARAM1 54.0 160.0 0.33750
GPM1 83.0 90.0 0.92222
GPM2 16.0 95.0 0.16842
CNM1 175.0 175.0 1.00000
CNM2 98.0 140.0 0.70000
C6M1 54.0 135.0 0.40000
CeM2 16.0 129.0 0.12403
C7M1 53.0 158.0 0.33544
Cc7M2 22.0 128.0 0.17188

Navajo SHOV1 324.0 376.0 0.86170
SHOV2 232.0 386.0 0.60104
TD 226.0 324.0 0.69753
HYPO1 18.0 462.0 0.03896
HYPO2 223.0 291.0 0.76632
M1C5 72.0 339.0 0.21239
CARAMI1 122.0 434.0 0.28111
GPM1 213.0 267.0 0.79775
GPM2 27.0 185.0 0.14595
CNM1 404.0 404.0 1.00000
CNM2 180.0 252.0 0.71429
C6M1 118.0 362.0 0.32597
C6M2 36.0 230.0 0.15652
C7M1 76.0 414.0 0.18357
C7M2 15.0 279.0 0.05376
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Population Trait Pres. N Frequency

Apache SHOV1 30.0 31.0 0.96774
SHOV2 16.0 26.0 0.61538
D 14.0 24.0 0.58333
HYPO1 0.0 43.0 0.00000
HYPO2 14.0 20.0 0.70000
M1C5 6.0 39.0 0.15385
CARAM1 10.0 48.0 0.20833
GPM1 34.0 41.0 0.82927
GPM2 3.0 17.0 0.17647
CNM1 48.0 48.0 1.00000
CNM2 12.0 19.0 0.63158
CeMl 19.0 48.0 0.39583
CéeM2 5.0 19.0 0.26316
Cc7M1 4.0 49.0 0.08163
Cc7M2 0.0 22.0 0.00000

Hopi SHOV1 206.0 251.0 0.82072
SHOV2 157.0 271.0 0.57934
™D 149.0 210.0 0.70952
HYPO1l 4.0 287.0 0.01394
HYPO?Z2 170.0 232.0 0.73276
M1C5 34.0 180.0 0.18889
CARAM1 98.0 279.0 0.35125
GPM1 87.0 105.0 0.82857
GPM2 3.0 82.0 0.03659
CNM1 278.0 280.0 0.99286
CNM2 148.0 184.0 0.76289
CeM1 77.0 215.0 0.35814
CeM2 40.0 166.0 0.24096
Cc7M1 68.0 277.0 0.06335
Cc7M2 14.0 221.0 0.06335
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Population Trait Pres. N Frequency

Zuni SHOV1 47.0 57.0 0.82456
SHOV2 18.0 40.0 0.45000
TD 30.0 38.0 0.78947
HYPO1l 0.0 44 .0 0.00000
HYPO2 7.0 7.0 1.00000
M1cC5 1.0 34.0 0.02941
CARAM1 18.0 47.0 0.38298
GPM1 30.0 40.0 0.75000
GPM2 0.0 7.0 0.00000
CNM1 46.0 46.0 1.00000
CNM2 4.0 7.0 0.57143
CeMl 16.0 42.0 0.00000
CeM2 0.0 7.0 0.00000
C7M1 10.0 45.0 0.22222
C7M2 0.0 5.0 0.00000

Yuma SHOV1 61.0 67.0 0.91045
SHOVZ2 30.0 61.0 0.49180
TD 33.0 60.0 0.55000
HYPO1 0.0 63.0 0.00000
HYPO?2 23.0 26.0 0.88462
M1cC5 7.0 56.0 0.12500
CARAM1 23.0 63.0 0.36508
GPM1 50.0 61.0 0.81967
GPM2 9.0 38.0 0.23684
CNM1 67.0 68.0 0.98529
CNM2 17.0 36.0 0.47222
CéeM1 9.0 68.0 0.13235
CeM2 2.0 36.0 0.05556
C7M1 12.0 66.0 0.18182
C7M2 1.0 37.0 0.02703
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Population Trait Pres. N Frequency

Amer White SHOV1 1.0 94.0 0.01064
SHOV2 2.0 102.0 0.01961
TD 68.0 104.0 0.65385
HYPO1 0.0 108.0 0.00000
HYPO2 59.0 104.0 0.56731
M1cC5 9.0 71.0 0.12676
CARAM1 70.0 111.0 0.63063
GPM1 9.0 11.0 0.81818
GPM2 2.0 19.0 0.10526
CNM1 91.0 95.0 0.95789
CNM2 18.0 101.0 0.17822
CcéeMl 0.0 67.0 0.00000
céeM2 2.0 11l02.0 0.01961
C7M1 21.0 92.0 0.22826
C7M2 22.0 86.0 0.25581
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Appendix E - Discrete Trait Frequencies Used for Distance

Analysis

Any degree of expression for the cranial data was

considered present. For the dental discrete data, to be

considered a positive manifestation of a trait (pres.), the

following standards were used (from Turner 1987a):

shoveling I2 (SHOV2)

double shoveling I1 (DSHOV)
interuption groove I2 (IGROV)
metacone M3 (METAC)

hypocone M2 (HYPO2)
metaconule M1 (M1C5)
Carabelli’s trait M1 (CARAM1)
Carabelli’s trait M2 (CARAM2)
cusp number M1 (CNM1)
parastyle M3 (PARA)
peg-shaped incisor (PSI)
peg-shaped molar (PSM)

groove pattern M1 (GPM1)
groove pattern M2 (GPM2)

cusp number M1 (CNM1)

cusp number M2 (CNM2)
protostylid M1 (PM1)

cusp 5 M2 (C5M2)

cusp 6 M2 (C6M2)

cusp 7 M1 (C7M1)

cusp 7 M2 (C7M2)

>2
>1
>0
>1
>1
>0
>1
>1
>4
>0
>0
>0
>1
>1
>5
>4
>0
>1
>1
>0
>0
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Population Trait Pres. N Frequency

Irene Mound SHOV2 61 67 0.9104
DSHOV 66 68 0.9706
IGROV 25 66 0.3788
METAC 61 62 0.9839
HYPO2 81 81 1.0000
M1C5 23 85 0.2706
CARAM1 51 92 0.5543
CARAM2 2 78 0.0256
PARA 0 62 0.0000
PSI 0 67 0.0000
PSM 1 62 0.0161
GPM1 4 82 0.0488
GPM2 67 76 0.8816
CNM1 22 79 0.2785
CNM2 6 72 0.0833
PM1 79 82 0.9634
CHM2 65 72 0.9028
ceM2 12 72 0.1667
Cc7M1 4 79 0.0506
Cc7M2 1 72 0.0139

SCDG SHOV2 41 86 0.4767
DSHOV 49 65 0.7538
IGROV 39 67 0.5821
METAC 112 116 0.9655
HYPO2 141 149 0.9463
M1cC5 30 113 0.2655
CARAM1 60 97 0.6185
CARAM2 1 72 0.0139
PARA 7 95 0.0737
PST 1 80 0.0125
PSM 19 101 0.1881
GPM1 16 142 0.1127
GPM2 118 140 0.8428
CNM1 38 130 0.2923
CNM2 8 117 0.0684
PM1 65 71 0.9155
CHM2 103 114 0.9035
CeM2 36 114 0.3158
C7M1 5 128 0.0391
Cc7M2 0 114 0.0000
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Population Trait Pres. N Frequency

SCDG-SM SHOV2 17 42 0.4047
DSHOV 30 48 0.6250
IGROV 29 44 0.6591
METAC 34 34 1.0000
HYPO2 36 38 0.9474
M1C5 4 34 0.1176
CARAM1 8 31 0.2581
CARAMZ2 1 24 0.0417
PARA 1 37 0.0270
PST 0 50 0.0000
PSM 1 41 0.0244
GPM1 4 31 0.1290
GPM2 13 24 0.5417
CNM1 14 36 0.3889
CNM2 4 27 0.1481
PM1 18 21 0.8571
CHhM2 20 24 0.8333
CeM2 3 21 0.1428
C7M1 0 31 0.0000
C7M2 0 23 0.0000

SMDY SHOV2 18 33 0.5454
DSHOV 26 33 0.7879
IGROV 14 29 0.4827
METAC 18 21 0.8571
HYPO2 34 36 0.9444
M1C5H 14 40 0.3500
CARAM1 13 40 0.3250
CARAM2 1 30 0.0333
PARA 1 21 0.0476
PSI 0 32 0.0000
PSM 2 24 0.0833
GPM1 8 34 0.2353
GPM2 15 27 0.5555
CNM1 8 35 0.2286
CNM2 5 25 0.2000
PM1 17 34 0.5000
C5M2 18 25 0.7200
CeM2 5 25 0.2000
Cc7M1 0 34 0.0000
C7M2 1 25 0.0400
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Population Trait Pres. N Frequency
Carolina SHOV?2 6 11 0.5454
Algongquian DSHOV 3 5 0.6000
IGROV 11 11 1.0000
METAC 12 12 1.0000
HYPO2 13 14 0.9286
M1C5 12 16 0.7500
CARAM1 4 15 0.2667
CARAM2 0 13 0.0000
PARA 0 12 0.0000
PSI 0 11 0.0000
PSM 0 13 0.0000
GPM1 1 14 0.0714
GPM2 10 11 0.9091
CNM1 7 14 0.5000
CNM2 1 11 0.0909
PM1 6 14 0.4286
CHM2 10 11 0.9091
CceM2 4 11 0.3636
C7M1 0 14 0.0000
Cc7M2 0 11 0.0000
Ledford Island SHOV2 59 72 0.8194
DSHOV 72 77 0.9351
IGROV 26 62 0.4193
METAC 37 37 1.0000
HYPO2 66 66 1.0000
M1C5 48 83 0.5783
CARAM1 62 84 0.7381
CARAM2 2 60 0.0333
PARA 1 37 0.0270
PSI 0] 73 0.0000
PSM 0 39 0.0000
GPM1 8 86 0.0930
GPM2 55 59 0.9322
CNM1 34 88 0.3864
CNM2 0 59 0.0000
PM1 72 88 0.8182
CHM2 59 59 1.0000
CeM2 15 59 0.2542
C7M1 1 88 0.0114
C7M2 0 59 0.0000



Population Trait Pres. N Frequency
NE Siberial DSHOV 6 24 0.2500
IGROV 36 67 0.5373
HYPO2 105 138 0.7609
M1C5 2 63 0.0317
CARAM1 20 109 0.1835
PARA 1 104 0.0096
PSM 56 256 0.2187
GPM2 18 89 0.2022
CNM1 23 46 0.5000
CNM2 3 86 0.0388
PM1 19 87 0.2184
C7M1 50 96 0.5208
Amurl DSHOV 8 18 0.4444
IGROV 8 27 0.2963
HYPO2 43 52 0.8269
M1C5 9 42 0.2143
CARAM1 16 60 0.2667
PARA 0 27 0.0000
PSM 42 98 0.4286
GPM2 9 56 0.1607
CNM1 22 44 0.5000
CNM2 6 52 0.1154
PM1 4 53 0.0755
Cc7M1 4 55 0.0727
Lake Baikall DSHOV 5 10 0.5000
IGROV 5 14 0.3571
HYPO?2 24 24 1.0000
M1C5 2 3 0.6667
CARAM1 3 10 0.3000
PARA 2 15 0.1333
PSM 5 32 0.1562
GPM2 1 21 0.0476
CNM1 3 9 0.3333
CNM2 4 18 0.2222
PM1 4 13 0.3077
C7M1 4 21 0.1905

lTurner 1987a
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Population Trait Pres. N Frequency
N China-Mongolial DsHoOV 64 213 0.3005
IGROV 98 210 0.4667
HYPO2 367 406 0.9039
M1C5 83 295 0.2813
CARAM1 114 374 0.3048
PARA 12 131 0.0916
PSM 201 380 0.5289
GPM2 22 338 0.0651
CNM1 79 211 0.3744
CNM2 44 258 0.1705
PM1 100 332 0.3012
C7M1 32 341 0.0938
Recent Japanl DSHOV 176 267 0.6592
IGROV 134 301 0.4452
HYPO2 417 482 0.8651
M1C5 77 390 0.1974
CARAM1 143 458 0.3122
PARA 4 234 0.0171
PSM 212 504 0.4206
GPM2 46 352 0.1307
CNM1 134 314 0.4267
CNM2 47 345 0.1362
PM1 75 353 0.2125
C7M1 25 382 0.0654
Hong Kongl DSHOV 85 299 0.2843
IGROV 121 283 0.4276
HYPO?2 270 299 0.9030
M1C5 60 276 0.2174
CARAM1 113 301 0.3754
PARA 5 145 0.0345
PSM 89 238 0.3739
GPM2 17 228 0.0746
CNM1 90 267 0.3371
CNM2 72 296 0.2432
PM1 12 227 0.0529
C7M1 26 295 0.0881
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Population Trait Pres. N Frequency
S chinal DSHOV 8 33 0.2424
IGROV 12 44 0.2727
HYPO2 80 93 0.8602
M1C5 10 62 0.1613
CARAM1 25 99 0.2525
PARA 3 68 0.0441
PSM 31 124 0.2500
GPM2 10 80 0.1250
CNM1 24 60 0.4000
CNM2 15 77 0.1948
PM1 21 85 0.2470
C7M1 9 85 0.1059
Eskimo? DSHOV 54 91 0.59341
HYPO2 205 257 0.79766
M1C5 42 182 0.23077
CARAM1 37 211 0.17535
PARA 13 219 0.05936
PSM 97 472 0.20551
GPM?2 43 214 0.20551
CNM1 71 178 0.39888
CNM2 8 209 0.03828
PM1 37 224 0.16518
C7M1 32 248 0.12903
Aleut? DSHOV 19 38 0.50000
HYPO2 80 117 0.68376
M1C5 13 108 0.12037
CARAM1 7 112 0.06329
PARA 5 79 0.06329
PSM 55 212 0.25943
GPM?2 28 143 0.19580
CNM1 45 104 0.43269
CNM2 12 112 0.10714
PM1 30 116 0.25862
C7M1 11 131 0.08397

2Turner 1985
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Population Trait Pres. N Frequency
NW Coast? DSHOV 90 156 0.57692
HYPO2 414 451 0.91796
M1C5 80 376 0.21276
CARAM1 96 386 0.24870
PARA 10 354 0.02825
PSM 105 566 0.18551
GPM2 54 491 0.10998
CNM1 165 406 0.40640
CNM2 20 471 0.04246
PM1 151 450 0.33555
C7M1 40 467 0.08565
N America? DSHOV 597 796 0.75000
HYPO2 1245 1358 0.91679
M1C5 214 1161 0.18432
CARAM1 456 1282 0.35569
PARA 37 897 0.04125
PSM 271 1551 0.17472
GPM2 174 1631 0.10668
CNM1 683 1388 0.49207
CNM2 129 1597 0.08078
PM1 703 1679 0.41870
C7M1 182 1788 0.10179
Irene Mound LO 24 70 0.3428
OAA 23 62 0.3710
PNB 10 64 0.1562
EPB 10 51 0.1961
BB 0 67 0.0000
co 3 67 0.0447
MET 0 69 0.0000
FTA 1 50 0.0200
FN 37 66 0.5606
AT 0 69 0.0000
CFD 0 48 0.0000
PT 0 44 0.0000
FO 10 48 0.0208
FS 13 44 0.2954
APF 34 45 0.7555
PAT 46 57 0.8070
PF 21 67 0.3234
MFA 10 61 0.6065
ACC 7 48 0.1458
ZFF 37 61 0.6065

ATF 3 47 0.0638
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Population Trait Pres. N Frequency

SCDG-SM LO 20 63 0.3175
OAA 20 62 0.3226
PNB 4 64 0.0625
EPB 1 36 0.0278
BB 1 62 0.0161
CO 1 62 0.0161
MET 0 70 0.0000
FTA 0 38 0.0000
FN 24 65 0.3692
AT 0 66 0.0000
CFD 0 36 0.0000
PT 4 33 0.1212
FO 1 53 0.0189
FS 12 55 0.2182
APF 33 42 0.7857
PAT 44 57 0.7719
PF 29 65 0.4461
MFA 8 63 0.1269
ACC 6 33 0.1818
ZFF 37 56 0.6607
AIF 3 49 0.0612

SMDY Lo 1 18 0.0556
OAA 6 20 0.3000
PNB 2 20 0.1000
EPB 0 18 0.0000
BB 0 21 0.0000
CO 0 21 0.0000
MET 0 21 0.0000
FTA 0 18 0.0000
FN 12 20 0.6000
AT 0 21 0.0000
CFD 0 16 0.0000
PT 0 16 0.0000
FO 0 16 0.0000
FS 3 16 0.1875
APF 5 12 0.4167
PAT 15 18 0.8333
PF 4 21 0.1805
MFA 3 16 0.1875
ACC 6 14 0.4286
ZFF 15 18 0.8333
ATF 0 12 0.0000
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Population Trait Pres. N Frequency
Carolina LO 12 68 0.1765
Algonguian OAA 9 67 0.1343
PNB 4 65 0.0615
EPB 0] 56 0.0000
BB 0] 69 0.0000
6{0) 3 67 0.0448
MET 0 69 0.0000
FTA 0] 60 0.0000
FN 47 68 0.6912
AT 0] 69 0.0000
CFD 0 45 0.0000
PT 8 47 0.1702
FO 7 62 0.1129
FS 16 60 0.2667
APF 27 45 0.6000
PAT 17 54 0.3148
PF 39 69 0.5652
MFA 7 67 0.1045
ACC 8 50 0.1600
ZFF 21 64 0.3281
AIF 13 46 0.2826
Ledford Island LO 8 29 0.2758
OAA 3 25 0.1200
PNB 2 29 0.0689
EPB 3 26 0.1154
BB 0 32 0.0000
(0] 1 32 0.0312
MET 0 32 0.0000
FTA 0 28 0.0000
FN 16 32 0.5000
AT 0 32 0.0000
CFD 0 19 0.0000
PT 2 18 0.1111
FO 1 25 0.0400
FS 2 25 0.0800
APF 9 21 0.4286
PAT 29 29 1.0000
PF 16 32 0.5000
MFA 2 24 0.0833
ACC 2 20 0.1000
ZFF 22 29 0.7586
ATF 5 27 0.1852



Population Trait Pres. N Frequency
N Chinese?3 OAA 22 163 0.1349
PNB 43 159 0.2704
MET 11 167 0.0658
PT 20 164 0.1219
FO 5 166 0.0301
ACC 35 166 0.2108
Edo3 OAA 18 146 0.1233
PNB 38 160 0.2375
MET 10 194 0.0515
PT 10 154 0.0649
FO 2 151 0.0132
ACC 26 155 0.1677
Recent Japan? OAA 20 172 0.1163
PNB 62 172 0.3605
MET 16 180 0.0889
PT 16 178 0.0889
FO 3 180 0.0167
ACC 26 180 0.1444
Mongolian4 OAA 26 176 0.1477
PNB 32 175 0.1829
MET 16 178 0.0899
PT 31 174 0.1782
FO 6 177 0.0339
ACC 28 176 0.1591
Aleut? OAA 14 114 0.1228
PNB 22 112 0.1964
MET 4 114 0.0351
PT 6 116 0.0517
FO 9 115 0.0783
ACC 40 117 0.3419
Alaskan Eskimo?  o0aa 29 199 0.1457
PNB 55 198 0.2778
MET 1 200 0.0050
PT 15 198 0.0757
FO 3 200 0.0150
ACC 51 199 0.2563

31shida and Dodo 1993
4Dodo and Ishida 1987
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Population Trait Pres. N Frequency
canada Eskimo% OAA 12 150 0.0800
PNB 38 149 0.2550
MET 3 152 0.0020
PT 4 141 0.0284
FO 4 144 0.0278
ACC 48 138 0.3478
Hopi® Lo 39 93 0.4193
OAA 25 101 0.2475
PNB 6 105 0.0571
EPB 7 74 0.0946
BB 22 93 0.3441
co 3 84 0.0357
MET 31 95 0.3263
FO 87 95 0.9158
FS 3 102 0.0294
APF 50 108 0.4630
ACC 9 95 0.0947
AIF 35 105 0.3333
Nootka® LO 15 36 0.4167
OAA 5 44 0.1136
PNB 8 50 0.1600
EPB 5 24 0.2083
BB 16 48 0.3333
co 5 24 0.2083
MET 10 50 0.2000
FO 31 50 0.6200
FS 3 50 0.0600
APF 32 50 0.6400
ACC 9 49 0.1837
AIF 31 49 0.6326
Kwakiutl?® LO 55 95 0.5789
OAA 19 110 0.1727
PNB 28 118 0.2373
EPB 4 53 0.0755
BB 0 87 0.0000
co 20 64 0.3125
MET 2 121 0.0165
FO 6 118 0.0508
FS 8 119 0.0672
APF 60 116 0.5172
ACC 25 115 0.2174
AIF 37 117 0.3162

5Konigsberg et al. 1993



