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APPENDIX A
Data on sex, total length, carapace length and weight o f  P. monodon collected from 5 

geographic different samples.

A .l p. monodon form Satun. (collection date 18 February 1997)
Specimen No. Sex Total length(cm) Carapace

length(cm.)
Weight(g.)

SAT 1 F 26.5 7.10 187.13
SAT 2 F 27.3 7.55 205.83
SAT 3 F 29.0 8.30 254.80
SAT 4* M 29.0 5.80 112.67
SAT 5* M 21.2 5.20 86.41
SAT 6* M 20.9 5.25 86.93
SAT 7* M 21.0 5.15 82.82
SAT 8* F 24.5 6.80 156.65
SAT 9* F 27.0 7.15 204.00
SAT 10 F 26.4 7.10 184.09
SAT 11* M 24.0 6.20 128.25
SAT 12 M 22.5 5.10 107.58
SAT 13 M 22.0 5.50 93.08
SAT 14 M 21.2 5.15 87.66
SAT 15 M 23.5 5.85 116.09
SAT 16 M 23.0 5.70 110.74
SAT 17 M 23.5 5.70 110.94
SAT 18 M 22.5 5.60 107.36
SAT 19 F 26.8 7.20 182.56
SAT 20 F 26.0 7.25 180.97
SAT 21 F 26.4 7.00 185 67
SAT 22 F 29.5 8.00 23054
SAT 23 F 26.7 7.45 196.06
SAT 24 F 27.5 7.55 205.91
SAT 25 F 28.3 7.85 222.55
SAT 26 F 27.6 7.50 195.61
SAT 27* M 20 5 5.10 80.18
SAT 28 F 30.0 8.70 290.39
SAT 29 F 28.0 7.70 217.30
SAT 30* M 22.5 5.65 105.99
SAT 31* F 23.7 6.20 123.37
SAT 32* F 26.9 7.65 183.09
SAT 33 M 21.2 5.35 86.50
SAT 34 F 27.0 7.10 200.15
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Sample No. Sex Total
length(cm)

Carapace
length(cm.)

Weight(g-)

SAT 35 M 22.6 5.60 103.14
SAT 36 M 21.8 5.45 91.77
SAT 37 M 22.9 5 90 110.10
SAT 38 M 22.5 5.70 105.84
SAT 39* M 21.5 5.30 91.36
SAT 40* F 25.6 6.90 158.24
SAT 41 F 27.0 7.25 190.21
SAT 42 F 29.5 8.05 247.51
SAT 43 F 26.9 7.40 193.63
SAT 44* F 26.3 7.35 194.04
SAT 45 F 26.5 7.25 183.04
SAT 46* F 29.3 8.10 238.30
SAT 47* F 26.7 7.40 181.63
SAT 48* F 25.9 6.70 167.24
SAT 49* F 27.0 7.40 196.57
SAT 50* F 28.0 7.90 220.15

P. monodon form  T rang  (co l ection  date 19 February 1997)
Specimen No. Sex Total

length(cm)
Carapace

length(cm.)
Weight(g.)

TNG 1* F 29.20 8.20 246.87
TNG 2* F 28.10 7.70 217.40
TNG 3* F 29.20 8.10 237.38
TNG 4* F 27.40 7.10 202.03
TNG 5 F 26.00 6.90 175.06
TNG 6 F 24.50 6.70 148.48
TNG 7* F 27.60 7.25 191.95
TNG 8 F 27.30 7.40 203.74
TNG 9* M 21.60 5.50 96.76
TNG 10 F 24.55 6.60 153.98
TNG 11 M 23.00 5.80 110.72
TNG 12 F 26.10 6.80 177.74
TNG 13 M 23.80 5.85 126.85
TNG 14 M 22.75 5.65 112.20
TNG 15 F 26.75 7.15 196.66
TNG 16 F 24.50 6.45 138.32
TNG 17 M 22.75 5.90 113.36
TNG 18 F 25.20 6.70 157.28
TNG 19 F 27.70 7.70 221.74
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Specimen
No.

Sex Total length(cm) Carapace
length(cm.)

Weight(g-)

TNG 20 F 26.60 7.30 192.10
TNG 21 F 26.80 7.50 205.82
TNG 22 M 20.60 5.35 87.26
TNG 23 M 22.20 5.50 100.18
TNG 24* F 26.30, 7.00 175.70
TNG 25* F 26.20 7.20 174.25
TNG 26* M 21.40 5.20 90.74
TNG 27* M 23.50 5.85 126.62
TNG 28* M 22.50 5.45 107.21
TNG 29* M 21.00 5.25 90.52
TNG 30 M 22.50 5.60 110.67
TNG 31* M 21.60 5.35 93.92
TNG 32* F 25.90 7.20 176.78
TNG 33* M 21.00 5.35 91.65
TNG 34* M 22.30 5.55 104.47
TNG 35* M 22.35 5.66 107.60
TNG 36* M 23.70 6.00 118.07
TNG 37* M 21 90 5.65 104.03
TNG 38* M 22.80 5.65 107.02
TNG 39* M 22.60 5.55 104.14
TNG 40 M 21.10 5.30 86.60
TNG 41 F 26.90 7.10 185.67
TNG 42 F 26.50 7.30 188.92
TNG 43 F 23.60 6.15 135.78
TNG 44* F 29.60 8.05 260.40
TNG 45 M 23.10 5.80 111.98
TNG 46 F 26.90 7.40 200.18
TNG 47 F 24.50 6.70 141.36
TNG 48 F 26.70 7.00 187.16
TNG 49 M 22.50 5.70 105.82
TNG 50 F 26.40 7.20 168.86
TNG 51 F 27.20 7.10 170.39
TNG 52 M 23.90 6.10 152.06
TNG 53* F 27.00 7.20 201.56
TNG 54* M 21.90 5.40 100.15



A. 3 P. monodon form Phannga (collection date 19 March 1997)
Specimen No. Sex Total

length(cm)
Carapace

length(cm.)
Weight(g.)

PHA 1 M 21.80 4.00 76.97
PHA 2* F 23.30 4.50 90.80
PHA 3 F 21.00 4.20 71.56
PHA 4 F 21 00 3.80 78.83
PHA 5 F 23.70 5.10 132.20
PHA 6* M 18.10 3.10 50.04
PHA 7 M 20.50 3.80 65.56
PHA 8* F 23.50 4.40 105.12
PHA 9* F 21.50 4.00 78.10
PHA 10 F 28.00 6.10 180.82
PHA 11 F 27.50 5.90 180.16
PHA 12 F 21.50 3.65 74.21
PHA 13 F 21 50 4.00 77.15
PHA 14 M 21.00 3.70 70.92
PHA 15 M 19.60 3.30 56.66
PHA 16* F 21.20 3.95 80.45
PHA 17 M 20.30 3.60 65.01
PHA 18 M 20.20 3.55 61.07
PHA 19 M 21.10 3.60 71.52
PHA 20 F 23.50 4.50 95.85
PHA 21 F 21.40 3.90 77.64
PHA 22 M 20.90 3.70 73.53
PHA 23 M 19.90 3.60 61.18
PHA 24 F 23.60 4.50 103.11
PHA 25 F 21.60 4.00 82.03
PHA 26 F 24.10 4.60 109.40
PHA 27 F 22.40 4.40 89.48
PHA 28 F 21.10 3.85 71.99
PHA 29 F 23.30 4.60 100.35
PHA 30 M 21.50 3.70 72.81
PHA 31* M 21.10 3.75 69.61
PHA 32* F 22.30 4.20 90.10
PHA 33 F 23.20 4.40 94.34
PHA 34 F 24.10 4.50 110.4
PHA 35 F 21.10 3.85 71.84
PHA 36 M 20.60 3.70 64.70
PHA 37 M 19.50 3.45 59.42
PHA 38* M 20.40 3.60 66.44
PHA 39 M 19.70 3.50 59.16



A.4 P. monodon form Chumphon. (collection date 4 June 1997)
Specimen No. Sex Total

length(cm)
Carapace

length(cm.)
Weight(g.)

CHM 1 M 22.2 5.48 106.68
CHM 2 F 25.2 6.84 156.09
CHM 3 M 22.5 5.25 97.99
CHM 4 M 23.2 5.86 106.78
CHM 5 M 24.4 5.80 130 66
CHM 6 M 21.9 5.00 95.21
CHM 7 M 22.2 5.14 104.21
CHM 8 M 21.0 5.11 85.64
CHM 9 F 26.0 6.20 166.47
CHM 10 F 24.6 6.24 137.82
CHM 11 M 22.8 5.60 109.69
CHM 12 M 23.2 5.24 119.00
CHM 13 M 20.3 4.70 74.28
CHM 14 M 21 0 5.13 88.54
CHM 15 M 24.3 5.95 119.96
CHM 16 M 22.9 5.70 110.31
CHM 17 M 22.2 5.30 96.47
CHM 18 F 22.9 5.55 107.47
CHM 19 M 22.7 4.64 106.94
CHM 20 F 25.3 6.76 151.34
CHM 21 F 24.0 5.88 136.38
CHM 22 F 23.0 6.08 123.73
CHM 23 F 27.4 7.40 212.25
CHM 24* F 25.5 6.52 155.43
CHM 25 M 21.3 5.18 89.86
CHM 26 M 20.9 5.06 84.23
CHM 27 F 24.4 5.46 138.36
CHM 28 F 23.5 6.20 127.16
CHM 29 F 30.2 8.18 276.10
CHM 30 F 23.7 6.20 128.58
CHM 31 F 24.6 6.40 150.51
CHM 32* F 24.4 6.52 148.92
CHM 33 F 24.0 6.20 137.73
CHM 34* F 25.6 6.80 164.73
CHM 35 F 24.5 6.50 140.91
CHM 36* M 21.5 5.36 94.82
CHM 37* M 21.2 5.36 91.37
CHM 38* F 23.8 6.06 136.65
CHM 39 M 21.3 5.46 94.07
CHM 40 M 21.1 5.42 88.38
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Specimen No. Sex Total
length(cm)

Carapace
length(cm.)

Weight(g.)

CHM 41 M 23.5 5.94 121.07
CHM 42 M 22.6 5.86 110.74
CHM 43 F 24.3 6.21 148.52
CHM 44* F 23.8 6.30 137.25
CHM 45 F 23.9 6.49 137.25
CHM 46* M 21.2 5.26 82.90
CHM 47 M 21.0 5.19 93.55
CHM 48* F 24.7 6.36 147.60
CHM 49* F 2 9 7 8.16 260.90
CHM 50 * F 23.5 6.00 125.95
CHM 51* F 26.3 7.14 188.11
CHM 52* F 23.1 5.94 121.92
CHM 53* M 21.3 4.59 100.50
CHM 54* F 25.2 6.66 154.58
CHM 55* M 22.0 5.30 92.51

A.5 P. monodon from Trat (collection date 29 November 1997)
Specimen No. Sex Total

length(cm)
Carapace

length(cm.)
Weight(g.)

TRAT1* M 19.5 7.5 95
TRAT 2* M - - -

TRAT 3 M 22.0 9.0 95
TRAT 4* M 20.6 8.0 75
TRAT 5 M 22.3 8.9 110
TRAT 6 M 21.9 8.8 95
TRAT 7 M 20.9 7.5 105
TRAT 8 M 21.5 8.5 95
TRAT 9 M 20.3 7.5 85
TRAT 10 M 21.2 8.0 100
TR AT 11 M 21.2 8.1 105
TRAT 12 M 20.1 8.0 90
TRAT 13 F 25 10.0 170
TRAT 14 F 25.1 10.5 160
TRAT 15 F 26.3 10.6 180
TRAT 16 F 26.1 10.6 185
TRAT 17 F 24 10.0 155
TRAT 18 F 24.6 9.5 155
TRAT 19 F 25.0 10.0 160
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Specimen No. Sex Total
length(cm)

Carapace
length(cm.)

Weight(g.)

TRAT 20 F 27.0 11.0 210
TRAT21 F 24.5 10.0 170
TRAT 22 F 24.5 10.0 180
TRAT 23* F 24.9 10.0 170
TRAT24* F 25.8 10.8 180
TRAT25 F 23.6 9.7 145
TRAT 26* F 24.4 10.0 140
TRAT 27 F 25.1 10.0 180
TRAT28* F 27.0 11.0 210
TRAT29* F 25.6 10.5 185
TRAT 30* F 27.0 11.0 195
TRAT31 F 31.0 13.0 310
TRAT32* F 24.1 9.5 150
TRAT33 F 25.0 10.7 180
TRAT34* F 25.0 10.5 145
TRAT35 F 27.0 11.0 200

* not included in R PLP analysis
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APPENDIX B
Sum m ary o f  restriction  patterns o f  16S rD N A  and an  intergenic C O I-C O II o f  p. 
monodon digested w ith  six restric tion  endonuclease

Samples
16S rDNA CO I - CO II

Restriction enzymeMbo I Alu I Mbo I Taql Dde I Hinfl
SatOOl A B B B B A
Sat002 A B B B B A
Sat003 A c B B B A
Sato 10 A A A A A c
Sato 12 A B B c B A
Sato 13 A B B B B A
Sato 14 B A A A A c
Sato 15 A c B D E D
Sato 16 B A A A A B
Sato 17 A c B B B F
Sato 18 A c B D B K
Sato 19 A c B B E F
Sat020 A A A A A c
Sat021 B A A A A B
Sat022 B A A A A B
Sat023 A B B D B A
Sat024 B A A A A B
Sat026 A B B B B A
Sat028 A B B B B A
Sat029 A B B c B A
Sat033 A A A A A c
Sat034 A B B D B A
Sat035 A c B B c A
Sat036 B A A A A B
Sat037 B A A A A B
Sat038 A B B B B A
Sat041 A B B B B A
Sat042 A B B B B A
Sat043 B A A A A B
Sat045 B A A A A B
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Samples
16S rDNA CO I - CO II

Restriction enzyme
M ho  I A lu  I M bo  I Taq  I D de  I H in  f  I

PngOOl A A A A A c
Png003 c B B B B A
Png004 B A A A A B
Png005 A B B B B A
Png007 A B B B B A
PngOlO A B B B B A
PngOll B A A A A B
Png012 A A A A A B
Png013 B A A A A H
Png014 A c B B B A
Png015 B A A A A B
Png017 B A A A A B
Png018 A c B B c A
Png019 A c B B B E
Png020 A A A A A c
Png021 B A A A A B
Png022 B A A A A B
Png023 A B B อ E G
Png024 A c B B c A
Png025 B A A A A B
Png026 A B B B B A
Png027 A B B B B A
Png028 B A A A A c
Png029 B A A A A c
Png030 A c B B c A
Png033 B A A A A B
Png034 B A A A A B
Png035 A A A A A c
Png036 B A A A A B
Png037 B A A A A B
Png039 A B B c B A
TRG005 B A E A A B
TRG006 A B B B B A
TRG008 A c B B B A
TRGOIO A c B B B A
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Samples
16S rDNA CO I - CO II

Restriction enzyme
M bo  I A lu l M bo  I Taq I D de  I H in  f  I

TRG011 A B B B B A
TRG012 A c B B B A
TRG013 B A A A A B
TRG014 A B B D E G
TRG015 B A A A A B
TRG016 B A A A A B
TRG017 A A A A B c
TRG018 A c B B c I
TRG019 A c B D H D
TRG020 B A A A A B
TRG021 A A A A A c
TRG022 B A A A A B
TRG023 B A A A A B
TRG030 A B B B B A
TRG040 A B A B B A
TRG041 A B B B B A
TRG042 A B B D B A
TRG043 A B B B B A
TRG045 B A A A A c
TRG046 A A A A B c
TRG047 A A A A B c
TRG048 A B B B A A
TRG049 A A A A A c
TRG050 B A A A A B
TRG051 A B B B B A
TRG052 B A A A A B
ChuOOl A c B D B A
Chu002 A B B c B A
Chu003 A B B B B A
Chu004 A c B B c A
Chu005 A B B B B A
Chu006 A B B B B A
Chu007 B A A A A B
Chu008 A B B B B A
Chu009 A E A A A c



I l l

Samples
16S rDNA CO I - CO n

Restriction enzyme
M ho  I A lu  I M bo  I T a q l D de  I I  fin  f l

ChuOlO B A A A A B
ChuOl1 • B E A A A B
Chu012 B A A A ว B
ChuOl3 A D c E c A
ChuOl4 B A A A A B
ChuOl5 B A A A . A B
ChuOl6 B A A A A B
ChuOl7 B A A A A B
ChuOl8 A c B D E J
ChuOl9 A c B c B E
Chu020 A D c E c A
Chu021 A D B B c A
Chu022 A B B c c A
Chu023 B A A A A B
Chu025 A A A A A B
Chu026 A D c E B A
Chu027 A B B c c A
Chu028 A B B B c A
Chu029 A B B B c A
Chu030 B A A A ว B
Chu031 B A A A A B
Chu033 A c B B c A
Chu035 A B B B c A
Chu039 A B B c B A
Chu040 B A A A A B
Chu041 A A A A A c
Chu042 B A A A A B
Chu043 A B B c B A
Chu045 B A A A A B
Chu047 A B B B B A
Tra003 A B B B B A
T ra005 A c B B B A
r  ra006 B A A A A B
Tra007 B A A A E B
Tra008 A B B c B A
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Samples
16S rDNA CO I - CO u

Restriction enzyme
M bo  I A lu  I M bo  I Taq  I D de  I H in  f  I

Tra009 B A A A A B
TraOlO B A A A D B
TraOll B A A A D B
Tra012 B A A A A B
Tra013 A E B A G B
Tra014 A c B B B A
Tra015 B A A A D B
Tra016 A B B c B A
Tra017 A c B B B A
Tra018 B A A A A B
Tra019 B A A A D B
Tra020 A B B c B A
Tra021 B A D A D B
Tra022 A c B B B A
Tra025 B A A A A B
Tra027 B A A A A B
Tra031 A B B B c A
Tra033 B A A A ว B
Tra035 B A A A D B
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APPENDIX c
S ize  o f  fragm ents, the presence (1 ) and absence o f  a particular fragm ent resulted from  

digestion  o f  16S rD N A  and an intergem c CO I-CO II o f  P. m o n o d o n  w ith  restriction  

endonuclease

c . l  16S  rD N A  /  M b o  I

H aplotype S ize  o f  fragm ents (base pairs)
39 0 3 8 0 2 8 0 170 100

A 1 0 0 1 0
B 0 0 1 1 1
c 0 1 0 1 0

C .2 CO I-CO II /  A lu  I

H aplotype S ize ol ' fragm ents (base pairs)

725 625 51 0 455 2 8 0 175 165 135 135 105 75 65
A 1 0 0 1 0 0 0 1 1 0 1 0

B 0 0 1 1 0 0 0 1 0 1 1 1

c 0 0 1 1 0 0 1 1 0 1 1 1

D 0 1 0 0 1 1 0 1 0 1 1 1

E 1 0 0 1 0 0 1 1 0 0 1 0
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C .3 CO I-CO II /  M b o  I

H aplotype S ize  o f  fragm ents (base pairs)
70 0 565 4 4 0 325 3 0 0 2 6 0 2 5 0 185 140 135

A 1 1 0 0 0 0 0 1 1 0
B 0 1 1 0 0 1 0 1 1 0
c 1 0 0 1 1 0 1 0 0 0
D 1 1 0 0 0 0 0 1 0 1
E 1 1 0 1 0 0 0 0 0 0

C .4 CO I-CO II /  Tag  I

Haplotype Size of fragments (base pairs)
800 625 575 500 425 290 290 200 175 125 115 75 50

A 1 0 0 1 0 0 0 0 0 0 1 1 0
B 0 1 1 0 0 0 0 0 0 1 1 0 1
c 0 1 0 0 0 1 1 0 0 1 1 0 0
D 0 1 1 0 0 0 0 0 1 0 1 0 0
E 0 0 1 0 1 0 0 1 0 1 1 0 0

C .5 CO I-CO II /  H i n î l

H aplotype Size o f  fragm ents (base pairs)
1200 25 0 21 0 160 100 90 65 60

A 1 0 1 0 0 1 1 0
B 1 1 0 0 0 1 1 0
c 1 1 0 0 0 1 0 0
D 1 0 1 0 0 1 0 1
E 1 0 0 1 1 1 1 0
F 1 0 1 0 0 1 1 1
G 1 1 1 0 0 1 1 0
H 1 0 0 1 0 1 1 0
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C .6 C O I-CO II /  D d e  I

Haplotype Size of fragments (base pairs)
980 900 600 360 325 300 295 225 175 140 125 110 50

A 1 0 0 0 1 0 1 0 0 0 0 0 1
B 0 0 1 1 0 1 1 0 0 0 0 0 1
c 0 0 0 1 1 1 1 0 0 0 0 0 1
D 0 1 0 0 1 0 0 0 1 0 1 0 1
E 1 0 0 0 1 0 1 0 0 0 0 1 1
F 0 1 0 0 1 0 1 0 0 0 0 1 1
G 1 0 0 0 1 0 0 0 1 0 1 0 1
H 0 0 1 0 0 1 1 1 0 1 0 0 1
I 0 1 0 0 1 1 1 0 0 0 0 0 0
J 1 0 0 0 1 0 0 0 1 0 1 1 1
K 0 1 0 0 1 0 0 0 1 0 1 1 1
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APPENDIX D
Pairw ise gen etic  d istances o f  37  com p o site  m tD N A  haplotypes generated from  

d igestion  o f  16S rD N A  w ith  M b o  I and an m tergem c C O I-CO II d igested  w ith  A lu  I,

M b o  I, T aq  I, H in  f l, and D d e  I.

37
ABBBBA
ACBBBA
AAAAAC
ABBCBA
BAAAAC
ACBDED
BAAAAB
ACBBBF
ACBDBK
ACBBEF

ABBDBA

ACBBCA

CBBBBA

AAAAAB

BAAAAH

ACBBBE

ABBDEG

0 . 0 0 1 5 8 8 4 4 7 6 7
0 . 0 4 4 2 7 9 9 3 7 4 4  0 . 0 4 6 0 6 3 4 9 1 4 3  
0 . 0 0 6 7 1 3 2 9 2 1 9  0 . 0 0 8 3 2 3 8 6 9 3 5  
0 . 0 5 2 3 0 4 9 8 3 2 2  0 . 0 5 4 0 7 1 4 0 7 9 5  
0 . 0 2 1 3 6 8 1 2 1 0 0  0 . 0 1 8 9 3 1 3 0 3 9 3  
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 5 9 0 6 9 0 7 6 2 3  0 . 0 6 0 8 5 1 4 8 7 5 9  
0 . 0 0 3 4 1 4 6 9 4 5 8  0 . 0 7 0 0 1 0 7 1 1 4 5  
0 . 0 0 6 4 5 3 1 9 2 6 7  0 . 0 0 4 6 9 5 0 0 5 9 7  
0 . 0 5 5 8 0 8 2 9 4 3 4  0 . 0 1 6 6 5 4 1 0 1 4 4  
0 . 0 1 7 3 4 9 5 7 9 2 4  0 . 0 1 5 1 0 7 0 3 4 2 9  
0 . 0 6 2 6 0 3 9 4 8 7 6  0 . 0 0 6 2 1 2 5 0 2 8 6  
0 . 0 1 1 4 6 9 8 2 9 4 0  0 . 0 0 9 5 3 0 9 2 0 4 6  
0 . 0 5 7 5 1 6 6 4 3 8 5  0 . 0 1 1 0 3 5 2 5 5 5 2  
0 . 0 1 4 5 2 0 7 3 4 7 9
0 . 0 0 5 0 7 6 5 3 1 5 9  0 . 0 0 6 7 1 3 2 9 2 1 9  
0 . 0 5 0 5 0 7 9 6 4 1 8  0 . 0 1 5 7 4 2 7 8 4 4 6  
0 . 0 1 1 9 4 0 0 8 0 7 6  0 . 0 1 7 3 4 9 5 7 9 2 4  
0 . 0 0 3 2 8 0 3 2 8 5 0  0 . 0 0 1 5 8 8 4 4 7 6 7  
0 . 0 5 9 0 6 9 0 7 6 2 3  0 . 0 2 1 3 6 8 1 2 1 0 0  
0 . 0 1 7 3 4 9 5 7 9 2 4  0 . 0 1 1 4 6 9 8 2 9 4 0  
0 . 0 0 3 2 8 0 3 2 8 5 0  0 . 0 0 4 8 7 8 3 1 8 9 0  
0 . 0 5 2 3 0 4 9 8 3 2 2  0 . 0 2 5 6 1 2 4 4 6 2 7  
0 . 0 2 1 3 6 8 1 2 1 0 0  0 . 0 1 5 1 0 7 0 3 4 2 9  
0 . 0 5 0 5 0 7 9 6 4 1 8  0 . 0 5 2 3 0 4 9 8 3 2 2  
0 . 0 0 9 0 4 7 5 2 5 3 7  0 . 0 6 0 8 5 1 4 8 7 5 9  
0 . 0 6 0 8 5 1 4 8 7 5 9  0 . 0 5 5 8 0 8 2 9 4 3 4
o i o 6 0 8 5 1 4 8 ? 5 9  0 . 0 6 2 6 0 3 9 4 8 7 6  
0 . 0 0 8 6 7 0 6 1 3 9 3  0 . 0 7 1 7 5 0 1 9 1 5 1  
0 . 0 7 1 7 5 0 1 9 1 5 1  0 . 0 6 6 0 2 3 0 4 6 3 0  
0 . 0 6 0 8 5 1 4 8 7 5 9  0 . 0 1 0 7 6 3 4 0 2 7 5  
0 . 0 0 3 1 5 6 1 3 7 5 7  0 . 0 0 1 5 3 0 0 5 9 4 5  
0 . 0 5 5 8 0 8 2 9 4 3 4  0 . 0 2 0 4 8 8 7 5 4 5 0  
0 . 0 1 3 0 0 6 7 9 1 9 1  0 . 0 0 7 7 0 7 4 6 0 2 1  
0 . 0 0 6 4 5 3 1 9 2 6 7  0 . 0 5 4 0 7 1 4 0 7 9 5  
0 . 0 1 5 7 4 2 7 8 4 4 6  0 . 0 1 7 3 4 9 5 7 9 2 4  
0 . 0 6 0 8 5 1 4 8 7 5 9  0 . 0 0 4 6 9 5 0 0 5 9 7  
0 . 0 1 1 4 6 9 8 2 9 4 0  0 . 0 1 6 6 5 4 1 0 1 4 4  
0 . 0 1 9 7 5 0 0 8 9 8 6  0 . 0 5 9 0 6 9 0 7 6 2 3

0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 0 5 2 9 1 5 3 8 0 7
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 0 9 0 4 7 5 2 5 3 7
0 . 0 4 7 8 1 4 6 4 9 6 1
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 7 0 0 1 0 7 1 1 4 5
0 . 0 4 9 5 3 6 6 6 2 0 0
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 4 2 4 6 7 1 7 9 9 8
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 5 0 5 0 7 9 6 4 1 8
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 5 0 5 0 7 9 6 4 1 8
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 0 3 5 6 0 5 3 9 9 1
0 . 0 0 5 2 9 1 5 3 8 0 7
0 . 0 4 8 6 7 9 2 3 6 2 9
0 . 0 1 4 7 3 5 1 7 4 5 0
0 . 0 0 5 0 7 6 5 3 1 5 9
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 4 7 8 1 4 6 4 9 6 1
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 0 8 3 2 3 8 6 9 3 5
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 7 0 0 1 0 7 1 1 4 5

0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 2 5 6 1 2 4 4 6 2 7
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 1 3 5 3 5 9 5 5 2 2
0 . 0 2 1 3 6 8 1 2 1 0 0
0 . 0 0 9 5 3 0 9 2 0 4 6
0 . 0 1 8 9 3 1 3 0 3 9 3
0 . 0 0 4 5 2 4 9 7 3 3 1
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 1 1 9 4 0 0 8 0 7 6
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 0 6 4 5 3 1 9 2 6 7
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 0 6 7 1 3 2 9 2 1 9
0 . 0 5 0 5 0 7 9 6 4 1 8
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 0 3 0 4 1 0 0 8 0 5
0 . 0 0 3 1 5 6 1 3 7 5 7
0 . 0 1 9 7 5 0 0 8 9 8 6
0 . 0 2 2 9 6 0 8 0 1 2 0
0 . 0 1 9 7 5 0 0 8 9 8 6
0 . 0 1 8 9 3 1 3 0 3 9 3
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BAEAAB

AAAABC

ACBBCI

ACBDHD

ABABBA

ABBBAA

ACBDBA

AEAAAC

BEAAAB

BAAADB

0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 8 5 3 2 5 0 7 1 5 3
0 . 0 7 8 1 3 8 8 8 6 9 1
0 . 0 1 1 2 4 8 3 4 1 7 5
0 . 0 4 0 2 7 2 2 9 3 1 6
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 4 9 5 3 6 6 6 2 0 0
0 . 0 0 7 3 0 1 9 4 0 5 5
0 . 0 1 9 8 3 5 8 9 4 9 8
0 . 0 0 8 3 2 3 8 6 9 3 5
0 . 0 2 1 3 6 8 1 2 1 0 0
0 . 0 1 1 4 6 9 8 2 9 4 0
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 8 1 6 2 0 9 8 2 7 5
0 . 0 1 7 3 4 9 5 7 9 2 4
0 . 0 0 1 5 3 0 0 5 9 4 5
0 . 0 1 3 0 0 6 7 9 1 9 1
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 8 3 4 8 9 2 6 3 8 4
0 . 0 0 6 7 1 3 2 9 2 1 9
0 . 0 2 8 4 6 5 1 4 4 7 9
0 . 0 1 7 3 4 9 5 7 9 2 4
0 . 0 4 2 4 6 7 1 7 9 9 8
0 . 0 6 2 7 4 8 6 6 7 6 1
0 . 0 0 4 8 7 8 3 1 8 9 0  
0 . 0 2 1 3 6 8 1 2 1 0 0  
0 . 0 1 1 4 6 9 8 2 9 4 0  
0 . 0 4 4 2 7 9 9 3 7 4 4  
0 . 0 6 4 6 1 1 9 9 0 1 7  
0 . 0 0 8 6 7 0 6 1 3 9 3  
0 . 0 0 4 8 7 8 3 1 8 9 0  
0 . 0 1 3 5 3 5 9 5 5 2 2  
0 ! 0 1 5 1 0 7 0 3 4 2 9  
0 . 0 5 0 5 0 7 9 6 4 1 8  
0 . 0 7 2 6 8 6 9 8 4 6 4  
0 . 0 1 2 4 5 0 5 9 7 7 9  
0 . 0 4 0 2 7 2 2 9 3 1 6  
0 . 0 4 7 8 1 4 6 4 9 6 1  
0 . 0 4 3 7 1 6 8 6 4 7 4  
0 . 0 0 7 3 0 1 9 4 0 5 5  
0 . 0 1 9 8 3 5 8 9 4 9 8  
0 . 0 3 6 7 0 8 4 7 1 6 0  
0 . 0 5 4 0 7 1 4 0 7 9 5  
0 . 0 6 2 6 0 3 9 4 8 7 6  
0 . 0 5 7 5 1 6 6 4 3 8 5  
0 . 0 0 9 0 4 7 5 2 5 3 7  
0 . 0 0 9 0 4 7 5 2 5 3 7  
0 . 0 5 0 5 0 7 9 6 4 1 8

0 . 0 1 5 4 1 8 3 4 4 2 6
0 . 0 0 5 2 9 1 5 3 8 0 7
0 . 0 7 0 8 0 4 9 6 1 6 2
0 . 0 1 0 7 6 3 4 0 2 7 5
0 . 0 0 3 5 6 0 5 3 9 9 1
0 . 0 1 3 0 0 6 7 9 1 9 1
0 . 0 3 6 7 0 8 4 7 1 6 0
0 . 0 1 8 9 3 1 3 0 3 9 3
0 . 0 5 0 5 0 7 9 6 4 1 8
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 1 4 1 1 0 0 8 3 5 7
0 . 0 7 0 0 1 0 7 1 1 4 5
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 3 6 7 0 8 4 7 1 6 0
0 . 0 5 0 5 0 7 9 6 4 1 8
0 . 0 1 0 7 6 3 4 0 2 7 5
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 3 1 3 4 4 4 9 1 2 4
0 . 0 3 8 5 0 5 8 1 9 9 9
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 0 1 6 5 1 4 6 9 0 8
0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 3 8 5 0 5 8 1 9 9 9
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 0 3 5 6 0 5 3 9 9 1
0 . 0 1 3 0 0 6 7 9 1 9 1
0 . 0 4 2 4 6 7 1 7 9 9 8
0 . 0 1 8 9 3 1 3 0 3 9 3
0 . 0 0 7 3 0 1 9 4 0 5 5
0 . 0 3 8 5 0 5 8 1 9 9 9
0 . 0 1 3 0 0 6 7 9 1 9 1
0 . 0 0 3 4 1 4 6 9 4 5 8
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 1 7 1 9 0 0 4 1 3 9
0 . 0 5 2 3 0 4 9 8 3 2 2

0 . 0 7 2 6 8 6 9 8 4 6 4
0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 8 1 6 2 0 9 8 2 7 5
0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 3 8 5 0 5 8 1 9 9 9
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 1 8 1 0 5 8 5 8 3 7
0 . 0 0 6 4 5 3 1 9 2 6 7
0 . 0 0 6 7 1 3 2 9 2 1 9
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 2 3 9 8 2 8 3 3 4 6  
0 . 0 1 5 1 0 7 0 3 4 2 9  
0 . 0 1 9 7 5 0 0 8 9 8 6  ก กา กวา วกว๐ว
ร : 0 1 9 7 5 0 0 8 9 8 6  
0 . 0 1 2 4 5 0 5 9 7 7 9  
0 . 0 1 1 9 4 0 0 8 0 7 6  
0 . 0 0 8 6 7 0 6 1 3 9 3  
0 . 0 0 8 3 2 3 8 6 9 3 5  
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 0 6 7 1 3 2 9 2 1 9
0 . 0 0 6 4 5 3 1 9 2 6 7
0 . 0 1 4 1 1 0 0 8 3 5 7
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 0 6 7 1 3 2 9 2 1 9
0 . 0 0 6 4 5 3 1 9 2 6 7
0 . 0 1 4 1 1 0 0 8 3 5 7
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 3 8 5 0 5 8 1 9 9 9
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 5 2 3 0 4 9 8 3 2 2

0 . 0 7 2 6 8 6 9 8 4 6 4
0 . 0 0 9 0 4 7 5 2 5 3 7
0 . 0 8 5 3 2 5 0 7 1 5 3
0 . 0 7 2 6 8 6 9 8 4 6 4
0 . 0 8 3 4 8 9 2 6 3 8 4ก กว QR ก c;Q1 QQQ 
ร : ™ 25 37  
0 . 0 4 7 8 1 4 6 4 9 6 1  
0 . 0 4 4 2 7 9 9 3 7 4 4  
0 . 0 5 2 3 0 4 9 8 3 2 2  
0 . 0 1 0 3 1 8 5 8 8 3 7  
0 . 0 5 9 0 6 9 0 7 6 2 3  
0 . 0 1 7 3 4 9 5 7 9 2 4  
0 . 0 1 4 1 1 0 0 8 3 5 7  
0 . 0 2 8 4 6 5 1 4 4 7 9  
0 . 0 1 9 7 5 0 0 8 9 8 6  
0 . 0 6 0 8 5 1 4 8 7 5 9  
0 . 0 0 4 6 9 5 0 0 5 9 7  
0 . 0 2 3 9 8 2 8 3 3 4 6  
0 . 0 0 6 4 5 3 1 9 2 6 7  
0 . 0 0 5 0 7 6 5 3 1 5 9  
0 . 0 4 4 2 7 9 9 3 7 4 4  
0 . 0 2 3 9 8 2 8 3 3 4 6  
0 . 0 0 8 6 7 0 6 1 3 9 3  
0 . 0 2 2 3 2 6 7 1 8 6 0  
0 . 0 2 6 7 9 6 7 6 0 6 0  
0 . 0 0 3 2 8 0 3 2 8 5 0  
0 . 0 4 6 0 6 3 4 9 1 4 3  
0 . 0 2 1 3 6 8 1 2 1 0 0  
0 . 0 0 6 7 1 3 2 9 2 1 9  
0 . 0 1 5 7 4 2 7 8 4 4 6  
0 . 0 1 9 7 5 0 0 8 9 8 6  
0 . 0 0 6 7 1 3 2 9 2 1 9  
0 . 0 5 2 3 0 4 9 8 3 2 2  
0 . 0 0 9 9 0 9 1 1 2 1 6  
0 . 0 1 0 3 1 8 5 8 8 3 7  
0 . 0 1 1 9 4 0 0 8 0 7 6  
0 . 0 1 1 9 4 0 0 8 0 7 6  
0 . 0 4 4 2 7 9 9 3 7 4 4  
0 . 0 0 9 0 4 7 5 2 5 3 7  
0 . 0 4 7 8 1 4 6 4 9 6 1  
0 . 0 5 0 5 0 7 9 6 4 1 8  
0 . 0 5 2 3 0 4 9 8 3 2 2  
0 . 0 4 6 0 6 3 4 9 1 4 3  
0 . 0 5 9 0 6 9 0 7 6 2 3  
0 . 0 0 6 9 9 5 2 4 9 0 2  
0 . 0 6 2 6 0 3 9 4 8 7 6  
0 . 0 5 9 0 6 9 0 7 6 2 3  
0 . 0 6 8 2 4 1 8 8 6 2 4  
0 . 0 6 0 8 5 1 4 8 7 5 9  
0 . 0 0 9 0 4 7 5 2 5 3 7  
0 . 0 6 6 4 4 2 6 7 7 5 6  
0 . 0 0 6 9 9 5 2 4 9 0 2  
0 . 0 7 8 1 3 8 8 8 6 9 1  
0 . 0 6 6 4 4 2 6 7 7 5 6  
0 . 0 7 6 3 5 2 7 9 9 3 5

0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 7 8 1 3 8 8 8 6 9 1
0 . 0 7 1 7 5 0 1 9 1 5 1
0 . 0 0 9 0 4 7 5 2 5 3 7
0 . 0 0 9 0 4 7 5 2 5 3 7

0 . 0 1 3 0 0 6 7 9 1 9 1
0 . 0 0 3 4 1 4 6 9 4 5 8
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 1 7 1 9 0 0 4 1 3 9

0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 7 0 0 1 0 7 1 1 4 5
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 7 0 0 1 0 7 1 1 4 5
0 . 0 6 6 4 4 2 6 7 7 5 6
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ADCECA

ACBDEJ

ACBCBE

ADBBCA

ABBCCA

ADCEBA

ABBBCA

0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 1 7 1 9 0 0 4 1 3 9
0 . 0 4 0 2 7 2 2 9 3 1 6
0 . 0 8 1 6 2 0 9 8 2 7 5
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 4 6 0 6 3 4 9 1 4 3
0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 7 0 8 0 4 9 6 1 6 2
0 . 0 1 8 9 3 1 3 0 3 9 3
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 0 7 7 0 7 4 6 0 2 1
0 . 0 2 2 9 6 0 8 0 1 2 0
0 . 0 0 3 0 4 1 0 0 8 0 5
0 . 0 0 6 2 1 2 5 0 2 8 6
0 . 0 4 9 5 3 6 6 6 2 0 0
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 1 6 6 5 4 1 0 1 4 4
0 . 0 1 3 5 3 5 9 5 5 2 2
0 . 0 2 2 9 6 0 8 0 1 2 0
0 . 0 2 2 9 6 0 8 0 1 2 0
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 1 8 1 7 7 9 0 3 4 6
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 3 0 1 0 6 7 1 6 5 1
0 . 0 1 4 1 1 0 0 8 3 5 7
0 . 0 2 8 4 6 5 1 4 4 7 9
0 . 0 3 3 2 2 5 1 6 7 7 9
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 3 1 7 2 2 3 5 2 3 0
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 2 3 9 8 2 8 3 3 4 6
0 . 0 1 2 4 5 0 5 9 7 7 9
0 . 0 2 2 3 2 6 7 1 8 6 0
0 . 0 2 6 7 9 6 7 6 0 6 0
0 . 0 4 8 6 7 9 2 3 6 2 9
0 . 0 2 5 6 1 2 4 4 6 2 7
0 . 0 3 6 6 0 1 7 5 9 7 3
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 5 7 5 1 6 6 4 3 8 5
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 5 9 1 9 7 4 0 7 1 6
0 . 0 0 1 6 5 1 4 6 9 0 8
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 1 9 7 5 0 0 8 9 8 6
0 . 0 0 5 0 7 6 5 3 1 5 9
0 . 0 1 8 1 0 5 8 5 8 3 7
0 . 0 2 2 3 2 6 7 1 8 6 0
0 . 0 4 8 6 7 9 2 3 6 2 9
0 . 0 2 1 3 6 8 1 2 1 0 0
0 . 0 4 0 2 7 2 2 9 3 1 6

0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 0 6 9 9 5 2 4 9 0 2
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 7 0 0 1 0 7 1 1 4 5
0 . 0 5 7 5 1 6 6 4 3 8 5
0 . 0 7 9 7 1 9 0 2 4 0 0
0 . 0 7 9 7 1 9 0 2 4 0 0
0 . 0 3 3 1 2 7 0 4 0 9 7
0 . 0 9 1 6 0 5 9 3 0 7 8
0 . 0 1 6 6 5 4 1 0 1 4 4
0 . 0 0 4 5 2 4 9 7 3 3 1
0 . 0 1 2 5 1 7 5 0 2 9 4
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 8 7 1 2 9 5 4 5 8 1
0 . 0 2 5 6 1 2 4 4 6 2 7
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 0 8 0 0 3 8 0 7 2 4
0 . 0 2 4 5 2 8 9 3 8 9 0
0 . 0 1 4 5 2 0 7 3 4 7 9
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 1 5 7 4 2 7 8 4 4 6
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 1 1 9 4 0 0 8 0 7 6
0 . 0 3 4 8 7 9 1 1 0 9 1
0 . 0 2 2 9 6 0 8 0 1 2 0
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 9 1 6 0 5 9 3 0 7 8
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 2 1 3 6 8 1 2 1 0 0
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 2 8 4 6 5 1 4 4 7 9
0 . 0 2 1 3 6 8 1 2 1 0 0
0 . 0 5 5 4 1 0 0 4 2 8 8
0 . 0 7 9 7 1 9 0 2 4 0 0
0 . 0 1 4 7 3 5 1 7 4 5 0
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 0 4 8 7 8 3 1 8 9 0
0 . 0 3 8 2 9 5 9 9 1 1 7
0 . 0 6 4 3 2 7 4 7 9 1 5
ท 0 ^ 9 0 0 7 1 ^ 7 ^ 9
0 ! 07 26 86 984  64 
0 . 0 7 2 6 8 6 9 8 4 6 4  
0 . 0 2 9 8 3 4 9 4 5 4 5  
0 . 0 8 3 4 8 9 2 6 3 8 4  
0 . 0 4 5 3 9 6 9 5 2 1 6  
0 . 0 0 3 2 8 0 3 2 8 5 0  
0 . 0 2 3 9 8 2 8 3 3 4 6  
0 . 0 1 3 5 3 5 9 5 5 2 2  
0 . 0 5 5 4 1 0 0 4 2 8 8  
0 . 0 7 9 7 1 9 0 2 4 0 0  
0 . 0 0 6 9 9 5 2 4 9 0 2  
0 . 0 6 4 6 1 1 9 9 0 1 7  
0 . 0 1 1 9 4 0 0 8 0 7 6

0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 7 0 8 0 4 9 6 1 6 2
0 . 0 9 1 6 0 5 9 3 0 7 8
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 9 3 4 9 4 7 4 9 5 5
0 . 0 6 2 7 4 8 6 6 7 6 1
0 . 0 4 6 0 6 3 4 9 1 4 3
0 . 0 9 1 6 0 5 9 3 0 7 8
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 7 1 7 5 0 1 9 1 5 1
0 . 0 1 3 5 3 5 9 5 5 2 2
0 . 0 7 3 4 6 1 3 1 1 7 7
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 1 8 9 3 1 3 0 3 9 3
n 0 7 Q Q Q 7 7 E,7 QR

o]o4781464961
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 1 1 9 4 0 0 8 0 7 6
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 1 3 5 3 5 9 5 5 2 2
0 . 0 7 0 0 1 0 7 1 1 4 5
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 5 0 5 0 7 9 6 4 1 8
0 . 0 1 4 1 1 0 0 8 3 5 7
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 4 8 6 7 9 2 3 6 2 9
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 1 0 7 6 3 4 0 2 7 5
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 4 2 4 6 7 1 7 9 9 8
0 . 0 1 2 4 5 0 5 9 7 7 9
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 8 3 4 8 9 2 6 3 8 4
0 . 0 4 0 2 7 2 2 9 3 1 6
0 . 0 8 5 3 2 5 0 7 1 5 3
0 . 0 5 7 2 5 5 6 3 9 6 3
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 9 3 4 9 4 7 4 9 5 5
0 . 0 2 6 7 9 6 7 6 0 6 0
0 . 0 4 8 6 7 9 2 3 6 2 9
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 0 6 9 9 5 2 4 9 0 2
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 4 2 4 6 7 1 7 9 9 8
0 . 0 0 5 0 7 6 5 3 1 5 9
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 0 8 6 7 0 6 1 3 9 3

0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 4 6 0 6 3 4 9 1 4 3
0 . 0 4 9 5 3 6 6 6 2 0 0
0 . 0 4 0 2 7 2 2 9 3 1 6
0 . 0 4 3 7 1 6 8 6 4 7 4
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 4 6 0 6 3 4 9 1 4 3
0 . 0 2 2 9 6 0 8 0 1 2 0
0 . 0 1 8 1 7 7 9 0 3 4 6
0 . 0 1 8 9 3 1 3 0 3 9 3
0 . 0 1 4 5 2 0 7 3 4 7 9
0 . 0 2 7 2 1 6 4 1 9 9 5
0 . 0 1 1 4 6 9 8 2 9 4 0
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 0 3 1 5 6 1 3 7 5 7
0 . 0 0 9 5 3 0 9 2 0 4 6
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 0 6 2 1 2 5 0 2 8 6
0 . 0 1 7 3 4 9 5 7 9 2 4
0 . 0 0 9 9 0 9 1 1 2 1 6
0 . 0 4 9 5 3 6 6 6 2 0 0
0 . 0 1 8 1 0 5 8 5 8 3 7
0 . 0 1 7 3 4 9 5 7 9 2 4
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 1 3 5 3 5 9 5 5 2 2
0 . 0 1 8 1 0 5 8 5 8 3 7
0 . 0 1 8 1 0 5 8 5 8 3 7
0 . 0 2 5 1 0 0 6 4 1 6 0
0 . 0 0 1 6 5 1 4 6 9 0 8
0 . 0 1 5 7 4 2 7 8 4 4 6
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 1 1 9 4 0 0 8 0 7 6
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 1 2 4 5 0 5 9 7 7 9
0 . 0 4 4 2 7 9 9 3 7 4 4
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 4 5 3 9 6 9 5 2 1 6
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 3 9 9 6 2 7 5 7 8 2
0 . 0 5 4 0 7 1 4 0 7 9 5
0 . 0 4 2 0 0 8 9 6 7 8 7
0 . 0 0 1 6 5 1 4 6 9 0 8
0 . 0 4 6 0 6 3 4 9 1 4 3
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 0 8 3 2 3 8 6 9 3 5
0 . 0 0 1 6 5 1 4 6 9 0 8
0 . 0 0 4 8 7 8 3 1 8 9 0
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 3 8 5 0 5 8 1 9 9 9
0 . 0 0 6 9 9 5 2 4 9 0 2
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BAAAEB

AEBAGB

BADADB

0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 7 1 7 5 0 1 9 1 5 1
0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 5 5 8 0 8 2 9 4 3 4
0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 1 8 9 3 1 3 0 3 9 3
0 . 0 5 9 1 9 7 4 0 7 1 6
0 . 0 8 5 3 2 5 0 7 1 5 3
0 . 0 3 6 6 0 1 7 5 9 7 3
0 . 0 2 0 6 4 3 1 9 3 9 9
ร : ™ 96787  
0 . 0 4 9 5 3 6 6 6 2 0 0  
0 . 0 4 3 7 1 6 8 6 4 7 4  
0 . 0 1 0 7 6 3 4 0 2 7 5  
0 . 0 4 7 0 5 2 1 6 4 1 2  
0 . 0 7 6 3 5 2 7 9 9 3 5  
0 . 0 7 4 5 3 5 8 7 0 8 0  
0 . 0 1 0 7 6 3 4 0 2 7 5  
0 . 0 8 7 1 2 9 5 4 5 8 1  
0 . 0 7 4 5 3 5 8 7 0 8 0  
0 . 0 8 5 3 2 5 0 7 1 5 3  
0 . 0 8 5 3 2 5 0 7 1 5 3  
0 . 0 2 1 6 2 1 2 6 0 9 8  
0 . 0 8 8 9 0 3 7 6 6 9 9  
0 . 0 9 3 4 9 4 7 4 9 5 5

0 . 0 6 2 6 0 3 9 4 8 7 6
0 . 0 5 7 5 1 6 6 4 3 8 5
0 . 0 5 2 8 9 7 1 3 7 5 2
0 . 0 1 0 7 6 3 4 0 2 7 5
0 . 0 1 0 7 6 3 4 0 2 7 5
0 . 0 5 2 3 0 4 9 8 3 2 2
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 3 3 2 2 5 1 6 7 7 9
0 . 0 4 5 3 9 6 9 5 2 1 6
0 . 0 4 1 6 0 2 9 6 4 4 6
0 . 0 1 0 7 6 3 4 0 2 7 5
0 . 0 2 3 3 7 5 8 1 6 3 9
0 . 0 4 6 0 6 3 4 9 1 4 3
0 . 0 1 2 4 5 0 5 9 7 7 9
0 . 0 3 4 8 7 9 1 1 0 9 1
0 . 0 4 0 2 7 2 2 9 3 1 6
0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 8 7 1 2 9 5 4 5 8 1
0 . 0 7 9 8 9 3 3 5 3 9 5
0 . 0 1 3 0 0 6 7 9 1 9 1
0 . 0 0 9 0 4 7 5 2 5 3 7
0 . 0 6 4 6 1 1 9 9 0 1 7
0 . 0 1 0 7 6 3 4 0 2 7 5
(า ท 7 Q า ว Q Q Q £ Q 1
0 ! 0 7 2 6 8  6984 64

0 . 0 1 4 7 3 5 1 7 4 5 0
0 . 0 0 5 0 7 6 5 3 1 5 9
0 . 0 5 9 0 6 9 0 7 6 2 3
0 . 0 1 0 3 1 8 5 8 8 3 7
0 . 0 1 4 7 3 5 1 7 4 5 0
0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 0 8 6 7 0 6 1 3 9 3
0 . 0 7 6 3 5 2 7 9 9 3 5
0 . 0 1 4 7 3 5 1 7 4 5 0
0 . 0 1 6 4 3 4 5 3 3 2 8
0 . 0 3 4 8 7 9 1 1 0 9 1
0 . 0 2 2 3 2 6 7 1 8 6 0
0 . 0 1 4 7 3 5 1 7 4 5 0
0 . 0 3 6 6 0 1 7 5 9 7 3
0 . 0 2 0 6 4 3 1 9 3 9 9
0 . 0 4 7 8 1 4 6 4 9 6 1
0 . 0 2 2 3 2 6 7 1 8 6 0
0 . 0 1 7 1 9 0 0 4 1 3 9
0 . 0 0 6 9 9 5 2 4 9 0 2
0 . 0 7 2 6 8 6 9 8 4 6 4
0 . 0 1 2 4 5 0 5 9 7 7 9
0 . 0 2 1 6 2 1 2 6 0 9 8
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 0 3 4 1 4 6 9 4 5 8
0 . 0 8 3 4 8 9 2 6 3 8 4
0 . 0 1 2 4 5 0 5 9 7 7 9

0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 6 4 3 2 7 4 7 9 1 5
0 . 0 6 8 2 4 1 8 8 6 2 4
0 . 0 6 0 8 5 1 4 8 7 5 9
0 . 0 9 3 4 9 4 7 4 9 5 5
0 . 0 6 6 4 4 2 6 7 7 5 6
0 . 0 3 6 6 0 1 7 5 9 7 3
0 . 0 3 4 8 7 9 1 1 0 9 1
0 . 0 3 6 6 0 1 7 5 9 7 3
0 . 0 3 4 8 7 9 1 1 0 9 1
0 . 0 3 6 6 0 1 7 5 9 7 3
0 . 0 3 1 5 4 4 0 9 1 7 2
0 . 0 8 3 4 8 9 2 6 3 8 4
0 . 0 4 0 2 7 2 2 9 3 1 6
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 7 8 1 3 8 8 8 6 9 1
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 7 8 1 3 8 8 8 6 9 1
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 7 4 5 3 5 8 7 0 8 0
0 . 0 9 1 6 0 5 9 3 0 7 8
0 . 0 7 2 6 8 6 9 8 4 6 4
0 . 0 2 5 1 0 0 6 4 1 6 0
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APPENDIX E
R elationships o f  37  com p om site  haplotypes o f  P. m o n o d o n  m tD N A  generated from  

d igestion  o f  16S  rD N A  w ith  M b o  I and an m tergenic C O I-CO II d igested  w ith  A lu  I, 

M b o  I, T aq  I, H in  f l , and D d e  I.using the unw eighted  pair-group m ethod using an 

arithm etic average.U P G M A  dendrogram

37 P o p u l a t i o n s
N e ig h b o r -J o in in g /U P G M A  m e th o d  v e r s i o n  3 .5 7 2 c  

UPGMA m e th o d
N e g a t i v e  b r a n c h  l e n g t h s  a l l o w e d  

+AEBAGB
I
! +AAAAAC

+ - 3 1  + -1 2
! ! + - 1 7  +AAAAAB
! ! ! !
! + - 2 0  +AAAABC
I I
! +AEAAAC
! +BAAAEB
I I

+ - 3 2  + - 2 2  +BAAAAB
! ! ! ! +-10
! ! ! + - 1 5  +BAAAAC
! ! + - 2 5  !
! ! ! ! +BEAAAB
I l  I I
! ! + - 2 6  +BAAAAH
I I I I
! ! ! ! +BADADB
! + - 2 8  + - 1 1
! ! +BAAADB
I I
! +BAEAAB
! +ABBCBA
! + 6
! + - 1 3  +ABBCCA
! ! !
! ! +ACBCBE
! ! +ABBBAA



1

+ - 2 9

- 3 6

+ - 1 6  I I

I
+ - 1 9I I 
j I

+ - 2 3  !

+ABBBBA 
+ — 4 

! ! +ABBBCA
+— 8

! +ACBBCA 
+— 7

! +ACBBBA 
+— 1

+ACBBBE

+ - 3 0 j

I
+CBBBBA

+ - 3 3

+ABABBA
+ABBDBA

-3
+ACBDBA

Î ! ! ! +ACBBBF
1 ! ! ! +-14
1 ! ! +-27 +ACBBEF

J ! ! +ACBBCI
Î + -34 !
1 j ! +ADBBCA

1 1 ! +ABBDEG
Î 1 ! +— 9
1 1 ! ! +ACBDEJ
1 1 + -21
+- 35 ! +ACBDHD

1 ! +— 2
1 +-18 +ACBDED

1 +ACBDBK

J +ADCECA
+ --5

+ADCEBA

îtween And Length

36 32 0.02273
32 31 0.00116
31 AEBAGB 0.00637
31 20 0.00335
20 17 0.00031
17 12 0.00094
12 AAAAAC 0.00178
12 AAAAAB 0.00178
17 AAAABC 0.00272
20 AEAAAC 0.00303
32 28 0.00304
28 26 0.00009
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26 25 0 . 0 0 0 3 2
25 22 0 . 0 0 0 3 6
22 BAAAEB 0 . 0 0 3 7 4
22 15 0 . 0 0 1 1 3
15 10 0 . 0 0 0 9 0
10 BAAAAB 0 . 0 0 1 7 1
10 BAAAAC 0 . 0 0 1 7 1
15 BEAAAB 0 . 0 0 2 6 0
25 BAAAAH 0 . 0 0 4 0 9
26 11 0 . 0 0 2 7 0
11 BADADB 0 . 0 0 1 7 1
11 BAAADB 0 . 0 0 1 7 1
28 BAEAAB 0 . 0 0 4 5 0
36 35 0 . 0 0 6 6 8
35 34 0 . 0 1 3 6 0
34 33 0 . 0 0 2 2 3
33 30 0 . 0 0 1 6 4
30 29 0 . 0 0 0 8 5
29 13 0 . 0 0 3 2 6
13 6 0 . 0 0 1 1 8

6 ABBCBA 0 . 0 0 0 8 3
6 ABBCCA 0 . 0 0 0 8 3

13 ACBCBE 0 . 0 0 2 0 1
29 24 0 . 0 0 1 1 9
24 23 0 . 0 0 0 2 8
23 19 0 . 0 0 1 0 3
19 16 0 . 0 0 0 1 2
16 ABBBAA 0 . 0 0 2 6 4
16 8 0 . 0 0 1 1 5

8 4 0 . 0 0 0 6 6
4 ABBBBA 0 . 0 0 0 8 3
4 ABBBCA 0 . 0 0 0 8 3
8 7 0 . 0 0 0 3 0
7 ACBBCA 0 . 0 0 1 1 9
7 1 0 . 0 0 0 4 2
1 ACBBBA 0 . 0 0 0 7 7
1 ACBBBE 0 . 0 0 0 7 7

19 CBBBBA 0 . 0 0 2 7 6
23 ABABBA 0 . 0 0 3 7 9
24 3 0 . 0 0 3 2 5

3 ABBDBA 0 . 0 0 0 8 3
3 ACBDBA 0 . 0 0 0 8 3

30 27 0 . 0 0 1 6 4
27 14 0 . 0 0 2 2 2
14 ACBBBF 0 . 0 0 2 2 6
14 ACBBEF 0 . 0 0 2 2 6
27 ACBBCI 0 . 0 0 4 4 8
33 ADBBCA 0 . 0 0 7 7 6
34 21 0 . 0 0 6 5 7
21 9 0 . 0 0 1 9 0

9 ABBDEG 0 . 0 0 1 5 2
9 ACBDEJ 0 . 0 0 1 5 2

21 18 0 . 0 0 0 7 0
18 2 0 . 0 0 1 9 6

2 ACBDHD 0 . 0 0 0 7 7
2 ACBDED 0 . 0 0 0 7 7

18 ACBDBK 0 . 0 0 2 7 3
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35 5 0 . 0 2 2 7 7
5 ADCECA 0 . 0 0 0 8 3
5 ADCEBA 0 . 0 0 0 8 3

( ( (AEBAGB:0 . 0 0 6 3 7 ,  ( ( (AAAAAC: 0 . 0 0 1 7 8 , AAAAAB: 0 . 0 0 1 7 8 ) ะอ. 00 0 9 4 ,
AAAABC:0 . 0 0 2 7 2 ) ะ 0 . 0 0 0 3 1 , AEAAAC: 0 . 0 0 3 0 3 ) ะ 0 . 0 0 3 3 5 ) :  0 . 0 0 1 1 6 ,
( ( ( (BAAAEB:0 . 0 0 3 7 4 ,  ( (BAAAAB: 0 . 0 0 1 7 1 , BAAAAC: 0 . 0 0 1 7 1 )  ะ 0 . 0 0 0 9 0 ,
BEAAAB:0 . 0 0 2 6 0 ) : 0 . 00113)  ะ 0 . 0 0 0 3 6 , BAAAAH:0 . 0 0 4 0 9 ) ะ อ . 00 03 2 ,
(BADADBrO.0 0 1 7 1 , BAAADB:0.0017 1)  : 0 . 00270)  ะ 0 . 0 0 0 0 9 , BAEAAB: 0 . 0 0 4 5 0 )  : 0 . 0  
0 3 0 4 ) ะ อ.  02 2 7 3 ,
( ( ( ( ( ( (ABBCBA-O.0 0 0 8 3 , ABBCCA:0 . 0 0 0 8 3 ) ะ 0 . 0 0 1 1 8 , ACBCBE: 0 . 0 0 2 0 1 )  ะ 0 . 0 0 3 2  
6,
( ( ( (ABBBAA:0 . 0 0 2 6 4 , ( (ABBBBA:0 . 0 0 0 8 3 , ABBBCA:0 . 0 0 0 8 3 ) : 0 . 00 06 6 ,
(ACBBCA:0 . 0 0 1 1 9 ,  (ACBBBA:0 . 0 0 0 7 7 , ACBBBE: 0 . 0 0 0 7 7 )  ะอ. 00042)  : 0 . 00030)  : O. 
0 0 1 1 5 ) ะอ. 00 0 1 2 ,
CBBBBA:0.00276)  ะ 0 . 0 0 1 0 3 , ABABBA:0 . 0 0 3 7 9 )  : 0 . 00 0 2 8 ,  (ABBDBA:0 . 0 0 0 8 3 ,  
ACBDBA:0 . 0 0 0 8 3 ) :  0 . 0 0 3 2 5 ) ะ 0 . 0 0 1 1 9 ) ะ 0 . 0 0 0 8 5 ,  ( (ACBBBF:0 . 0 0 2 2 6 ,
ACBBEF:0 . 0 0 2 2 6 )  ะ 0 . 0 0 2 2 2 , ACBBCI: 0 . 0 0 4 4 8 )  ะอ. 0 0 1 6 4 ) : 0 . 00 16 4 ,
ADBBCA:0.00776)  ะอ. 0 0 2 2 3 ,  ( (ABBDEG: 0 . 0 0 1 5 2 , ACBDEJ:0 . 0 0 1 5 2 )  ะ อ . 00 1 9 0 ,
( ( ACBDHD: 0 . 0 0 0 7 7 , ACBDED:0 . 0 0 0 7 7 )  : 0 . 0 0 1 9 6 , ACBDBK:0 . 0 0 2 7 3 )  ะ 0 . 0 0 0 7 0 )  ะ 0 .  
0 0 6 5 7 ) : 0 . 01 3 6 0 ,
(ADCECA: 0 . 0 0 0 8 3 , ADCEBA:0 . 0 0 0 8 3 )  ะ 0 . 0 2 2 7 7 ) ะ0 . 0 0 6 6 8 ) ;
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