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Urolophus paucimaculatus New South Wales Tasman Sea Pacific Ocean Australia GN2556 no

Urolophus paucimaculatus New South Wales Tasman Sea Pacific Ocean Australia GN2553 no

Urolophus paucimaculatus New South Wales Tasman Sea Pacific Ocean Australia GN2555 no

Urolophus cruciatus New South Wales Tasman Sea Pacific Ocean Australia GN2548 no
f Urolophus cruciatus New South Wales Tasman Sea Pacific Ocean Australia GN2547 no
Urolophus cruciatus New South Wales Tasman Sea Pacific Ocean Australia GN2546 no
Urolophus westraliensis Western Australia Indian Ocean Australia GN4637 no*
—— Urolophus expansus Western Australia Indian Ocean Australia GN4656 no*
L——— Urolophus viridis Tasmania Tasman Sea Pacific Ocean Australia GN4661 no*
Urolophus kapalensis Queensland Pacific Ocean Australia GN4658 no*
Urolophus lobatus Western Australia Indian Ocean Australia GN4659 no*
Urolophus flavomosaicus Western Australia Indian Ocean Australia GN4636 no*
Urolophus flavomosaicus Western Australia Indian Ocean Australia GN4657 no*
L urolophus bucculentus New South Wales Tasman Sea Pacific Ocean Australia GN4655 no*
Trygonoptera imitata New South Wales Tasman Sea Pacific Ocean Australia GN2558 no

T Trygonoptera imitata New South Wales Tasman Sea Pacific Ocean Australia GN2560 no
Trygonoptera imitata New South Wales Tasman Sea Pacific Ocean Australia GN2559 no
Trygonoptera imitata New South Wales Tasman Sea Pacific Ocean Australia GN2557 no

,—|_ Trygonoptera testacea Queensland Moreton Bay Pacific Ocean Australia GN1627 DF 3 yes

1 Trygonoptera personata Western Australia Indian Ocean Australia GN4635 no*

Trygc a ovalis Western Australia Indian Ocean Australia GN4634 no*

:[ Urolophus paucimaculatus New South Wales Tasman Sea Pacific Ocean Australia GN2554 no

— 0.01 substitutions/site

66

r Hexatrygon bickelii Pacific Ocean Taiwan GN4713 no
| Hexatrygon bickelii Yilan Pacific Ocean Taiwan GN6772

— 0.01 substitutions/site
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Zanobatus schoenleinii Atlantic Ocean Senegal GN6041 SE 200 no
Zanobatus schoenleinii Atlantic Ocean Senegal GN6042 SE 201 no
Zanobatus schoenleinii Atlantic Ocean Senegal GN5949 SE 29 yes
Zanobatus schoenleinii Atlantic Ocean Senegal GN6015 SE 174 yes
Zanobatus schoenleinii Atlantic Ocean Senegal GN6043 SE 202 no
Zanobatus schoenleinii Atlantic Ocean Senegal GN5948 SE 28 yes
I_[ Zanobatus schoenleinii Atlantic Ocean Senegal GN6014 SE 173 yes
Zanobatus schoenleinii Atlantic Ocean Senegal GN6082 SE 242 yes

— 0.01 substitutions/site
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Pristis pectinata Florida Lostmans River U.S.A. GN2734 no

Pristis pectinata Florida Lostmans River U.S.A. GN2607 no
Pristis pectinata Caribbean Sea Atlantic Ocean Bahamas GN2736 no
Pristis pectinata Florida Gulf of Mexico U.S.A. GN2844 no

Pristis pectinata Florida Gulf of Mexico U.S.A. GN3574 no

Pristis pectinata Florida Gulf of Mexico U.S.A. GN2741 no

Pristis pectinata Florida Lostmans River U.S.A. GN2606 no

Pristis pectinata Florida Gulf of Mexico U.S.A. GN2843 no

Pristis pectinata Florida Apollo Bay Gulf of Mexico U.S.A. GN2458 no
L Pristis pectinata Florida Gulf of Mexico U.S.A. GN2846 no

Pristis pectinata Florida mouth of Shark River U.S.A. GN3573 no
Pristis pectinata Florida Faka Union Bay U.S.A. GN3728 no

Pristis pectinata Caribbean Sea Atlantic Ocean Bahamas GN2737 no
Pristis pectinata Florida Lostmans River U.S.A. GN2609 no

Pristis pectinata Florida Bay Gulf of Mexico U.S.A. GN2464 no
Pristis pectinata Florida Lostmans River U.S.A. GN2605 no

Pristis pectinata Florida Hurddles Creek U.S.A. GN3734 no
Pristis pectinata Florida Mud Bay near Chokoloskee U.S.A. GN3171 no
Pristis pectinata Florida Faka Union Bay U.S.A. GN3733 no
L— Pristis pectinata Caribbean Sea Atlantic Ocean Bahamas GN3172 no

Pristis clavata Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN3157 AU 36 yes
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Pristis zijsron Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN3159 AU 137 yes*

Pristis clavata Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN3158 AU 136 yes*

Pristis clavata Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN3160 AU 138 yes
Pristis clavata Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN1610 AU 15 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2801 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2799 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2809 no
_L— Pristis perotteti Belem Atlantic Ocean Brazil GN2754 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2817 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2761 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2826 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2752 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2818 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2807 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2816 no

Pristis zijsron Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN3155 AU 2 yes*
Pristis zijsron Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN1145 DF 10 no
Pristis zijsron Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN1146 DF 11 no
Pristis zijsron Northern Territory Buffalo Creek Timor Sea Indian Ocean Australia GN3156 AU 33 yes
Pristis zijsron eastern Indian Ocean Australia GN3178 no

Pristis perotteti Belem Atlantic Ocean Brazil GN2829 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2823 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2821 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2765 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2832 no
Pristis perotteti Belem Atlantic Ocean Brazil GN2804 no
Pristis microdon Queensland Australia GN2866 CM02 9 yes

l

Pristis microdon Queensland Australia GN2867 CM02 10 yes
Rhinobatos productus Baja California Sur Gulf of California Pacific Ocean Mexico GN5383 BJ 681 yes
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN1576 BJ 657 no
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN1828 BJ 670 yes
Rhinobatos productus California Pacific Ocean U.S.A. GN1041 no
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN1827 BJ 650 yes
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN1574 BJ 646 yes
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN5208 BJ 149 no
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN5352 BJ 585 no
Rhinobatos productus Baja California Gulf of California Pacific Ocean Mexico GN5364 BJ 645 yes
Rhinobatos productus Baja California Sur Gulf of California Pacific Ocean Mexico GN5392 BJ 697 yes
Rhinobatos productus Baja California Sur Gulf of California Pacific Ocean Mexico GN5450 BJ 809 yes
Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN5409 BJ 736 yes
Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN5412 BJ 745 yes

=

Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN1572 BJ 733 yes
Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN1573 BJ 734 yes
Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN5424 BJ 763 yes
Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN5425 BJ 764 yes
Rhinobatos glaucostigma Baja California Gulf of California Pacific Ocean Mexico GN5311 BJ 553 yes
Anoxypristis cuspidata Australia GN2457 no

Anoxypristis cuspidata Northern Territory Arafura Sea Pacific Ocean Australia GN2078 NT 65 yes
Anoxypristis cuspidata eastern Indian Ocean Australia GN3174 no

Anoxypristis cuspidata eastern Indian Ocean Australia GN3177 no

Anoxypristis cuspidata eastern Indian Ocean Australia GN3176 no

Anoxypristis cuspidata eastern Indian Ocean Australia GN3175 no

Anoxypristis cuspidata Northern Territory Arafura Sea Pacific Ocean Australia GN2074 NT 58 yes

— 0.01 substitutions/site

Rhinobatos glaucostigma Baja California Sur Gulf of California Pacific Ocean Mexico GN5423 BJ 761 yes
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Rhynchobatus australiae Sabah Sulu Sea Pacific Ocean Malaysia GN2926 BOD 59 yes
Rhynchobatus australiae Pacific Ocean Singapore GN2201 no
Rhynchobatus australiae Sabah South China Sea Pacific Ocean Malaysia GN3601 BO 346 yes
Rhynchobatus australiae Sarawak South China Sea Pacific Ocean Malaysia GN2893 BOD 26 yes
Rhynchobatus australiae West Kalimantan Java Sea Pacific Ocean Indonesia GN4416 KA 122 yes
Rhynchobatus australiae Pacific Ocean Thailand GN1618 TH 11 yes
Rhynchobatus australiae South China Sea Pacific Ocean Vietnam GN7056 VN 58 yes
Rhynchobatus australiae South China Sea Pacific Ocean Vietnam GN7091 VN 93 Yes
Rhynchobatus australiae Sarawak South China Sea Pacific Ocean Malaysia GN3631 BO 419 yes
Rhynchobatus australiae South China Sea Pacific Ocean Vietnam GN7057 VN 59 Yes
Rhynchobatus australiae Northern Territory Fog Bay Timor Sea Indian Ocean Australia GN1617 AU 75 yes
Rhynchobatus australiae Sabah Sulu Sea Pacific Ocean Malaysia GN2996 HBO 87 yes*
Rhynchobatus cf. laevis Northern Territory Arafura Sea Pacific Ocean Australia GN2065 NT 49 yes
Rhynchobatus cf. laevis Queensland Gulf of Carpenteria Pacific Ocean Australia GN5514 CM03 15 yes
Rhynchobatus cf. laevis Queensland Torres Strait Pacific Ocean Australia GN4627 no*
Rhynchobatus cf. laevis Queensland Gulf of Carpentaria Pacific Ocean Australia GN5577 CMO03 83 yes
Rhynchobatus palpebratus Northern Territory Arafura Sea Pacific Ocean Australia GN2058 NT 42 yes
Rhynchobatus palpebratus Northern Territory Arafura Sea Pacific Ocean Australia GN2044 NT 27 yes
Rhynchobatus cf. laevis Northern Territory Arafura Sea Pacific Ocean Australia GN2079 NT 66 yes
Rhynchobatus laevis Sabah Sulu Sea Pacific Ocean Malaysia GN3004 HBO 104 yes*

Rhina ancylostoma Sarawak South China Sea Pacific Ocean Malaysia GN3041 BO 2 yes
Rhina ancylostoma Sabah South China Sea Pacific Ocean Malaysia GN5495 BO 522 no
Rhina ancylostoma Sarawak South China Sea Pacific Ocean Malaysia GN3533 BO 316 yes
Rhina ancylostoma Northern Territory Arafura Sea Pacific Ocean Australia GN2108 NT 103 yes

Rhina ancylostoma Northern Territory Arafura Sea Pacific Ocean Australia GN2098 NT 91 yes
Rhina ancylostoma Northern Territory Arafura Sea Pacific Ocean Australia GN2115 NT 111 yes
Glaucostegus typus Northern Territory Fog Bay Timor Sea Indian Ocean Australia GN5080 AU 56 yes
Glaucostegus typus Northern Territory Fog Bay Timor Sea Indian Ocean Australia GN5084 AU 62 yes
Glaucostegus typus Queensland Gulf of Carpenteria Pacific Ocean Australia GN5511 CM03 12 yes
Glaucostegus typus Queensland Gulf of Carpentaria Pacific Ocean Australia GN5556 CMO03 60 yes
Glaucostegus typus Northern Territory Fog Bay Timor Sea Indian Ocean Australia GN5083 AU 60 yes
Glaucostegus typus Queensland Gulf of Carpentaria Pacific Ocean Australia GN5531 CMO03 33 yes
Glaucostegus typus Queensland Gulf of Carpentaria Pacific Ocean Australia GN5532 CM03 35 yes
Glaucostegus typus Queensland Gulf of Carpentaria Pacific Ocean Australia GN6482 CMO03 73 yes
Glaucostegus typus Queensland Gulf of Carpentaria Pacific Ocean Australia GN5552 CMO03 55 yes
Glaucostegus typus Queensland Gulf of Carpentaria Pacific Ocean Australia GN5570 CMO03 75 yes
Glaucostegus typus Northern Territory Fog Bay Timor Sea Indian Ocean Australia GN1620 AU 1 yes
Glaucostegus typus South Kalimantan Makassar Strait Pacific Ocean Indonesia GN4232 KA 59 yes
Glaucostegus typus East Kalimantan Makassar Strait Pacific Ocean Indonesia GN4214 KA 41 yes*
Glaucostegus typus East Kalimantan Makassar Strait Pacific Ocean Indonesia GN4213 KA 40 yes
Glaucostegus typus East Kalimantan Makassar Strait Pacific Ocean Indonesia GN4215 KA 42 yes
Glaucostegus cf. typus Sabah Sulu Sea Pacific Ocean Malaysia GN3390 BO 120 yes
Glaucostegus cf. typus South Kalimantan Makassar Strait Pacific Ocean Indonesia GN4231 KA 58 yes

Glaucc thouin South Kalimantan Makassar Strait Pacific Ocean Indonesia GN4243 KA 70 yes
Glaucostegus thouin Sarawak South China Sea Pacific Ocean Malaysia GN3425 BO 157 yes
Glaucostegus thouin Sarawak South China Sea Pacific Ocean Malaysia GN3633 BO 421 yes
Glaucostegus thouin West Kalimantan Java Sea Pacific Ocean Indonesia GN4520 KA 226 yes
Glaucostegus thouin South Kalimantan Makassar Strait Pacific Ocean Indonesia GN4242 KA 69 yes
Glaucostegus thouin West Kalimantan South China Sea Pacific Ocean Indonesia GN4785 KA 384 yes

Rhinobatos cemiculus Atlantic Ocean Senegal GN3290 SE 117 yes

Rhinobatos cemiculus Atlantic Ocean Senegal GN6004 SE 163 yes
Rhinobatos rhinobatos Atlantic Ocean Senegal GN6030 SE 189 no

Rhinobatos rhinobatos Casamance Atlantic Ocean Senegal GN6106 SE 267 yes
Rhinobatos rhinobatos Atlantic Ocean Senegal GN6047 SE 206 no

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6049 SE 208 no

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6038 SE 197 no

Rhinobatos rhinobatos Casamance Atlantic Ocean Senegal GN6136 SE 297 yes
Rhinobatos rhinobatos Atlantic Ocean Senegal GN6031 SE 190 no

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6046 SE 205 no

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6037 SE 196 no

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6048 SE 207 no

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6008 SE 167 yes

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6080 SE 240 yes

Rhinobatos rhinobatos Casamance Atlantic Ocean Senegal GN6125 SE 286 yes
Rhinobatos rhinobatos Casamance Atlantic Ocean Senegal GN6128 SE 289 yes
Rhinobatos rhinobatos Atlantic Ocean Senegal GN6007 SE 166 yes

L Rhinobatos rhinobatos Casamance Atlantic Ocean Senegal GN6112 SE 273 yes

Rhinobatos rhinobatos Atlantic Ocean Senegal GN3264 SE 91 yes

I Rhinobatos rhinobatos Atlantic Ocean Senegal GN5939 SE 19 yes
Rhinobatos rhinobatos Atlantic Ocean Senegal GN5995 SE 154 yes

Rhinobatos rhinobatos Atlantic Ocean Senegal GN6033 SE 192 no

Rhinobatos annulatus Indian Ocean South Africa GN7241 AF 88 yes

| Rhinobatos annulatus Indian Ocean South Africa GN7329 AF 176 yes

Rhinobatos annulatus Indian Ocean South Africa GN7294 AF 141 yes

Rhinobatos annulatus Indian Ocean South Africa GN7309 AF 156 yes

Rhinobatos annulatus Indian Ocean South Africa GN7308 AF 155 yes
Rhinobatos cf. schlegelii Oriental Negros Sulu Sea Pacific Ocean Philippines GN2253 no*
Rhinobatos cf. schlegelii South China Sea Pacific Ocean Philippines GN4326 no*
Rhinobatos cf. schlegelii Oriental Negros Sulu Sea Pacific Ocean Philippines GN2254 no*
Rhinobatos cf. schlegelii Occidente Negros Sulu Sea Pacific Ocean Philippines GN2244 no*
Rhinobatos cf. schlegelii South China Sea Pacific Ocean Philippines GN4388 no*
Rhinobatos sp. 1 Sarawak South China Sea Pacific Ocean Malaysia GN2906 BOD 39 yes
Rhinobatos sp. 1 Sabah South China Sea Pacific Ocean Malaysia GN3605 BO 350 yes

tos formc is Taiwan Strait Pacific Ocean Taiwan GN6187 TW 16 yes

Aptychotrema rostrata Queensland Pacific Ocean Australia GN6773 no
Aptychotrema rostrata Queensland Pacific Ocean Australia GN6774 no
Aptychotrema vincentiana Western Australia Indian Ocean Australia GN4625 no*

, Zapteryx exasperata Baja California Sur Gulf of California Pacific Ocean Mexico GN5400 BJ 711 yes

L Zapteryx exasperata Baja California Sur Gulf of California Pacific Ocean Mexico GN5447 BJ 806 yes

——0.01 substitutions/site

Trygonorrhina dumerilii Western Australia Indian Ocean Australia GN4626 no*
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Torpedo fuscomaculata Indian Ocean South Africa GN7324 AF 171 yes

Torpedo fuscomaculata Indian Ocean South Africa GN7220 AF 67 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7224 AF 71 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7225 AF 72 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7235 AF 82 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7231 AF 78 yes
Torpedo torpedo Atlantic Ocean Senegal GN6013 SE 172 yes

Torpedo sinuspersici Gulf of Oman Iran GN6654 MM 26 yes
Torpedo sinuspersici Gulf of Oman Iran GN6655 MM 27 yes
Torpedo mackayana Atlantic Ocean Senegal GN6012 SE 171 yes

Torpedo fuscomaculata Indian Ocean South Africa GN7312 AF 159 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7313 AF 160 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7293 AF 140 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7305 AF 152 yes
Torpedo fuscomaculata Indian Ocean South Africa GN7323 AF 170 yes

Torpedo marmorata Atlantic Ocean Senegal GN6010 SE 169 yes
Torpedo nobiliana Rhode Island Atlantic Ocean U.S.A. GN6166 TN 127 yes
Torpedo nobiliana Rhode Island Atlantic Ocean U.S.A. GN6167 TN 128 yes
Torpedo nobiliana Rhode Island Atlantic Ocean U.S.A. GN6289 TN 71 no
Torpedo nobiliana Rhode Island Atlantic Ocean U.S.A. GN4680 no
Torpedo nobiliana Rhode Island Atlantic Ocean U.S.A. GN6165 TN 126 yes
Torpedo nobiliana western North Atlantic Ocean GN4702 no
Torpedo nobiliana Rhode Island Atlantic Ocean U.S.A. GN6290 TN 72 yes
Torpedo nobiliana western North Atlantic Ocean GN4683 no
Torpedo macneilliNew South Wales Pacific Ocean Tasman Sea Australia GN2569 no
Torpedo macneilli New South Wales Pacific Ocean Australia GN2570 no
Torpedo macneilliNew South Wales Pacific Ocean Australia GN2568 no
Torpedo macneilli New South Wales Tasman Sea Pacific Ocean Australia GN2571 no
Torpedo cf. nobiliana Indian Ocean South Africa GN7264 AF 111 yes
1 Typhlonarke aysoniBay of Plenty Pacific Ocean New Zealand GN6758 no*

L Typhlonarke aysoni Pacific Ocean New Zealand GN6759 no*

Narcine tasmaniensis New South Wales Tasman Sea Pacific Ocean Australia GN2566 no

Narcine tasmaniensis New South Wales Tasman Sea Pacific Ocean Australia GN2564 no

Narcine tasmaniensis New South Wales Tasman Sea Pacific Ocean Australia GN2565 no
Narcine tasmaniensis New South Wales Tasman Sea Pacific Ocean Australia GN2567 no

L Narcine lasti Western Australia Indian Ocean Australia GN4628 no*

or Baja California Sur Gulf of California Pacific Ocean Mexico GN5446 BJ 799 yes

Narke cap is Indian Ocean South Africa GN7230 AF 77 yes
| Platyrhinoides triseriata California Pacific Ocean U.S.A. GN1042 no

—0.01 substitutions/site

| Platyrhinoides triseriata California Pacific Ocean U.S.A. GN1043 no
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71 Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5590 CR 16 yes
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5614 CR 45 yes
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5604 CR 30 no
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5600 CR 26 no
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5599 CR 25 no
Dipturus innominatus South Pacific Ocean New Zealand GN2709 no
Dipturus innominatus South Pacific Ocean New Zealand GN2684 no
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5640 CR 73 no
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5601 CR 27 no
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5652 CR 85 no
Dipturus innominatus Chatham Rise Pacific Ocean New Zealand GN5649 CR 82 no
Dipturus gudgeri New South Wales Tasman Sea Pacific Ocean Australia GN2631 no
Dipturus gudgeri New South Wales Tasman Sea Pacific Ocean Australia GN2578 no
Dipturus gudgeri New South Wales Pacific Ocean Australia GN2632 no
Dipturus sp. 4 South China Sea Pacific Ocean Philippines GN4339 no*
Dipturus sp. 4 South China Sea Pacific Ocean Philippines GN4353 no*
Dipturus healdi northwestern Australia GN6788 no*
Dipturus tengu Pacific Ocean Taiwan GN1025 no
Dipturus springeri Atlantic Ocean South Africa GN7381 no
Dipturus springeri Atlantic Ocean South Africa GN7382 no
Dipturus springeri Atlantic Ocean South Africa GN7383 no
Dipturus springeri Atlantic Ocean South Africa GN7384 no
Dipturus cf. healdi northwestern Australia GN6789 no*
Dipturus australis New South Wales Tasman Sea Pacific Ocean Australia GN2561 no
| Dipturus australis New South Wales Tasman Sea Pacific Ocean Australia GN2562 no
Dipturus australis New South Wales Tasman Sea Pacific Ocean Australia GN2469 no
Dipturus australis Australia GN6787 no
Dipturus australis Australia GN6786 no
Dipturus australis New South Wales Pacific Ocean Australia GN2563 no
Dipturus cerva Tasmania Tasman Sea Pacific Ocean Australia GN2471 no
Dipturus cerva Tasmania Tasman Sea Pacific Ocean Australia GN4651 no
Dipturus cerva Australia GN6790 no
Dipturus confusus Bass Strait Australia GN2468 no
Dipturus confusus Bass Strait Australia GN2467 no
Zearaja chilensis Pacific Ocean Chile GN6415 CHL 8 yes
Zearaja chilensis Pacific Ocean Chile GN6429 CHL 22 no
Zearaja chilensis Pacific Ocean Chile GN6416 CHL 9 yes
Zearaja chilensis Pacific Ocean Chile GN6425 CHL 18 yes
Zearaja chilensis Pacific Ocean Chile GN6427 CHL 20 no
Zearaja chilensis Pacific Ocean Chile GN6428 CHL 21 no
Zearaja chilensis Pacific Ocean Chile GN6424 CHL 17 yes
Zearaja chilensis Pacific Ocean Chile GN6426 CHL 19 yes
Zearaja nasuta South Pacific Ocean New Zealand GN2699 no
Zearaja nasuta Chatham Rise Pacific Ocean New Zealand GN5636 CR 69 no
Zearaja nasuta Chatham Rise Pacific Ocean New Zealand GN5635 CR 68 no
Zearaja nasuta Pacific Ocean New Zealand GN2692 no
Zearaja nasuta Pacific Ocean New Zealand GN2708 no
Zearaja flavirostris southwestern Atlantic Ocean GN2371 no
Zearaja flavirostris southwestern Atlantic Ocean GN2370 no
Zearaja flavirostris southwestern Atlantic Ocean GN2361 no
Dipturus leptocauda southwestern Atlantic Ocean GN2398 no
Dipturus leptocauda southwestern Atlantic Ocean GN2397 no
Dipturus batis North Atlantic Ocean GN2130 no
Dipturus batis North Atlantic Ocean GN2129 no
Dipturus batis North Atlantic Ocean GN2154 no
Dipturus batis North Atlantic Ocean GN2149 no
Dipturus batis North Atlantic Ocean GN2155 no
Dipturus batis North Atlantic Ocean GN2157 no
Dipturus batis Azores Atlantic Ocean Portugal GN5160 AZ 4 yes
Dipturus batis Azores Atlantic Ocean Portugal GN5165 AZ 10 yes
Dipturus oxyrhinchus eastern North Atlantic Ocean GN2181 no
Dipturus oxyrhinchus eastern North Atlantic Ocean GN2159 no
Dipturus batis Azores Atlantic Ocean Portugal GN6546 AZ 48 yes
Dipturus cf. batis 1 eastern North Atlantic Ocean GN2128 no
Dipturus cf. batis 2 North Sea Atlantic Ocean Norway GN4152 no
Dipturus cf. batis 2 North Sea Atlantic Ocean Norway GN4157 no
Dipturus laevis western North Atlantic Ocean GN4695 no
Dipturus laevis North Atlantic Ocean U.S.A. GN2603 no*
Dipturus laevis western North Atlantic Ocean GN4699 no
Dipturus pullopunctatus Indian Ocean South Africa GN7190 AF 37 yes

Dipturus pullopunctatus Indian Ocean South Africa GN7191 AF 38 yes
Dipturus pullopunctatus Indian Ocean South Africa GN7163 AF 9 yes
Spiniraja whitleyi Bass Strait Australia GN2472 no
Spiniraja whitleyi South Pacific Ocean GN2473 no
L Rajasp. 1 Pacific Ocean Taiwan GN6181 TW 10 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5690 GOA 11 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5695 GOA 16 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5716 GOA 46 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5720 GOA 54 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5756 GOA 126 no
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.g.A. GN5686 GOA 5 yes
US.A.
US.A.
US.A.
A,

Raja rhina Alaska Gulf of Alaska Pacific Ocean GN5733 GOA 102 no
Raja rhina Alaska Gulf of Alaska Pacific Ocean GN5715 GOA 45 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean GN5717 GOA 47 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5693 GOA 14 yes
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN1615 GOA 44 yes
Raja rhina eastern North Pacific Ocean U.S.A. GN6713 yes*

Raja rhina eastern North Pacific Ocean U.S.A. GN6712 no*

Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5741 GOA 111 no
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5743 GOA 113 no
Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5696 GOA 17 yes
L Raja rhina Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5739 GOA 108 no
Raja binoculata California Pacific Ocean U.S.A. GN2267 no

Raja binoculata Alaska Gulf of Alaska Pacific Ocean U.S.A. GN1611 GOA 1 yes

—— 0.01 substitutions/site
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Okamejei cairae Sarawak South China Sea Pacific Ocean Malaysia GN3622 BO 410 no

Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4737 KA 336 yes*
Okamejei cairae Sarawak South China Sea Pacific Ocean Malaysia GN3623 BO 411 no

L Okamejei cairae South China Sea Pacific Ocean Vietnam GN7087 VN 89 yes

Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4730 KA 329 yes*
Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4731 KA 330 yes*
Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4732 KA 331 yes*
Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4736 KA 335 yes*
Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4729 KA 328 yes*
Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4734 KA 333 yes*
Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4733 KA 332 yes*

—0.

Okamejei cairae West Kalimantan South China Sea Pacific Ocean Indonesia GN4735 KA 334 yes*
L Okamejei cairae South China Sea Pacific Ocean Vietnam GN7088 VN 90 yes

Okamejei cf. porosa Pacific Ocean Japan GN5787 JN 21 yes

Okamejei cf. porosa Pacific Ocean Japan GN5794 JN 89 yes

Okamejei cf. porosa Pacific Ocean Japan GN5792 JN 29 no

Okamejei cf. porosa Pacific Ocean Japan GN5793 JN 43 yes

Okamejei cf. porosa Kanagawa Prefecture Tokyo Bay Pacific Ocean Japan GN5797 JP 2 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4739 KA 338 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4745 KA 344 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4740 KA 339 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4747 KA 346 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4750 KA 349 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4742 KA 341 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4749 KA 348 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4757 KA 356 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4746 KA 345 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4751 KA 350 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4748 KA 347 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4738 KA 337 yes*
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4744 KA 343 yes
Okamejei hollandi West Kalimantan South China Sea Pacific Ocean Indonesia GN4741 KA 340 yes

01 substitutions/site
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Raja miraletus Atlantic Ocean Senegal GN6032 SE 191 no

Raja miraletus Atlantic Ocean Senegal GN6050 SE 209 no

Raja miraletus Atlantic Ocean Senegal GN6035 SE 194 no

Raja miraletus Atlantic Ocean Senegal GN5936 SE 15 yes

Raja miraletus Atlantic Ocean Senegal GN6051 SE 210 no

Raja miraletus Atlantic Ocean Senegal GN3279 SE 106 yes

Raja miraletus Atlantic Ocean Senegal GN6029 SE 188 no

Raja miraletus Atlantic Ocean Senegal GN6036 SE 195 no

Raja miraletus Atlantic Ocean Senegal GN3251 SE 74 yes

Raja miraletus Atlantic Ocean Senegal GN3237 SE 56 yes

Raja miraletus Atlantic Ocean Senegal GN6052 SE 211 no

Raja miraletus Atlantic Ocean Senegal GN3299 SE 126 yes

Raja cf. miraletus 1 Indian Ocean South Africa GN7221 AF 68 yes
Raja cf. miraletus 1 Indian Ocean South Africa GN7299 AF 146 yes
Raja cf. miraletus 1 Indian Ocean South Africa GN7233 AF 80 yes
Raja cf. miraletus 1 Indian Ocean South Africa GN7301 AF 148 yes
Raja cf. miraletus 1 Indian Ocean South Africa GN7232 AF 79 yes

Raja cf. miraletus 1 Indian Ocean South Africa GN7234 AF 81 yes
Raja cf. miraletus 2 Atlantic Ocean Senegal GN5958 SE 38 yes
Raja cf. miraletus 2 Atlantic Ocean Senegal GN6034 SE 193 no
Raja cf. miraletus 2 Atlantic Ocean Senegal GN5932 SE 11 yes
Raja cf. miraletus 2 Atlantic Ocean Senegal GN5933 SE 12 yes
Raja cf. miraletus 2 Atlantic Ocean Senegal GN6477 SE 16 yes
Raja clavata Azores Atlantic Ocean Portugal GN6545 AZ 47 yes
Raja clavata Azores Atlantic Ocean Portugal GN6549 AZ 52 yes
Raja clavata Azores Atlantic Ocean Portugal GN6557 AZ 60 yes
Raja clavata Azores Atlantic Ocean Portugal GN6551 AZ 54 yes
Raja clavata Azores Atlantic Ocean Portugal GN6577 AZ 80 yes
Raja clavata Atlantic Ocean Spain GN2408 no

Raja clavata Atlantic Ocean Spain GN2412 no

Raja clavata Atlantic Ocean Spain GN2413 no

Raja clavata Black Sea Bulgaria GN7142 BL 8 Yes

Raja straeleni Indian Ocean South Africa GN7192 AF 39 yes
Raja straeleni Indian Ocean South Africa GN7193 AF 40 yes
Raja straeleni Indian Ocean South Africa GN7208 AF 55 yes
Raja straeleni Indian Ocean South Africa GN7207 AF 54 yes
Raja straeleni Indian Ocean South Africa GN7212 AF 59 yes
Raja straeleni Indian Ocean South Africa GN7238 AF 85 yes
Raja straeleni Indian Ocean South Africa GN7287 AF 134 yes
Raja straeleni Indian Ocean South Africa GN7189 AF 35 yes
Raja straeleni Indian Ocean South Africa GN7161 AF 7 yes

Raja asterias Atlantic Ocean Spain GN2409 no
l Raja asterias Atlantic Ocean Spain GN2410 no

Raja asterias Atlantic Ocean Spain GN2411 no

Raja montagui Atlantic Ocean England GN1957 SCOT 36 no

— 0.01 substitutions/site
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Rajella fyllae North Atlantic Ocean GN2134 no

Rajella fyllae North Atlantic Ocean GN2133 no

Rajella fyllae North Atlantic Ocean GN2142 no

Rajella fyllae North Atlantic Ocean GN2143 no

Rajella fyllae North Atlantic Ocean GN2137 no

Rajella fyllae North Atlantic Ocean GN2135 no

Rajella fyllae North Atlantic Ocean GN2136 no

Rajella fyllae North Atlantic Ocean GN2141 no

Rajella fyllae North Atlantic Ocean GN2139 no

Rajella fyllae North Atlantic Ocean GN2167 no

Rajella fyllae North Atlantic Ocean GN2174 no

Rajella fyllae North Atlantic Ocean GN2186 no

Rajella fyllae North Atlantic Ocean GN2170 no

Rajella fyllae North Atlantic Ocean GN2164 no

Rajella fyllae North Atlantic Ocean GN2138 no

Rajella fyllae North Atlantic Ocean GN2187 no

Rajella fyllae North Atlantic Ocean GN2175 no

Rajella fyllae North Sea Atlantic Ocean Norway GN4156 no
Rajella fyllae North Sea Atlantic Ocean Norway GN4155 no
Rajella fyllae North Atlantic Ocean GN2166 no

Rajella fyllae North Sea Atlantic Ocean Norway GN4158 no
Rajella sp. Atlantic Ocean U.S.A. GN4664 no*

Rajella sp. Atlantic Ocean U.S.A. GN4665 no*

Rajella caudaspinosa Atlantic Ocean South Africa GN7370 no
Rajella caudaspinosa Atlantic Ocean South Africa GN7371 no
Rajella leopardus Atlantic Ocean South Africa GN7365 no
Rajella leopardus Atlantic Ocean South Africa GN7368 no
Rajella leopardus Atlantic Ocean South Africa GN7366 no
Rajella leopardus Atlantic Ocean South Africa GN7369 no
Rajella leopardus Atlantic Ocean South Africa GN7372 no

L

Rajella kukujevi North Atlantic Ocean GN2121 no

Rajella kukujevi North Atlantic Ocean GN2123 no
Dipturus linteus North Sea Atlantic Ocean Norway GN4150 no
Dipturus linteus North Sea Atlantic Ocean Norway GN4151 no
Dipturus linteus North Sea Atlantic Ocean Norway GN4149 no

Rajella kukujevi North Atlantic Ocean GN2165 no
! Rajella kukujevi North Atlantic Ocean GN2122 no

Dipturus linteus North Atlantic Ocean GN2179 no
Dipturus linteus North Atlantic Ocean GN2177 no
Amblyraja radiata North Atlantic Ocean GN2178 no
Amblyraja radiata North Atlantic Ocean GN2189 no
Amblyraja radiata Atlantic Ocean England GN5914 SCOT 37 no
Amblyraja radiata Atlantic Ocean England GN5919 SCOT 43 no
- Amblyraja radiata North Sea Atlantic Ocean Norway GN4146 no
|_[| Amblyraja radiata North Atlantic Ocean GN2176 no

Amblyraja radiata North Atlantic Ocean GN2188 no
Amblyraja radiata North Sea Atlantic Ocean Norway GN4147 no

Amblyraja radiata North Sea Atlantic Ocean Norway GN4154 no
Amblyraja radiata Atlantic Ocean England GN1962 SCOT 42 no
_E Amblyraja radiata North Atlantic Ocean U.S.A. GN2602 no*

_I Amblyraja radiata North Sea Atlantic Ocean Norway GN4148 no

Amblyraja radiata western North Atlantic Ocean GN4700 no
Amblyraja radiata western North Atlantic Ocean GN4681 no
Amblyraja sp. Atlantic Ocean U.S.A. GN4666 no*

Amblyraja hyperborea Barents Sea Arctic Ocean GN2298 no

Amblyraja hyperborea Barents Sea Arctic Ocean GN2297 no
Amblyraja badia North Pacific Ocean U.S.A. GN6681 no*

Amblyraja hyperborea Barents Sea Arctic Ocean GN2299 no
Amblyraja hyperborea Tasman Sea Australia GN4650 no*

Amblyraja hyperborea Barents Sea Arctic Ocean GN2300 no

Amblyraja sp. Atlantic Ocean U.S.A. GN4667 no*

Amblyraja jenseni Mid-Atlantic Ocean GN5040 no*
Amblyraja doellojuradoi southwestern Atlantic Ocean GN2380 no
Amblyraja doellojuradoi southwestern Atlantic Ocean GN2379 no
Amblyraja doellojuradoi southwestern Atlantic Ocean GN2381 no

—— 0.01 substitutions/site
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75

74 Leucoraja naevus North Atlantic Ocean GN2150 no

A Leucoraja naevus North Atlantic Ocean GN2156 no

Leucoraja naevus North Atlantic Ocean GN2158 no

Leucoraja naevus Atlantic Ocean England GN1959 SCOT 38 no

Leucoraja naevus North Atlantic GOcean N2145 no

Leucoraja naevus North Atlantic Ocean GN2124 no

Leucoraja naevus Atlantic Ocean England GN5916 SCOT 40 no

. Leucoraja naevus Atlantic Ocean England GN5915 SCOT 38 no

Leucoraja naevus North Atlantic Ocean GN2146 no

Leucoraja naevus North Atlantic Ocean GN2151 no

Leucoraja naevus Atlantic Ocean England GN1960 SCOT 40 no

Leucoraja naevus Atlantic Ocean England GN1961 SCOT 41 no

Leucoraja naevus North Atlantic Ocean GN2125 no

Leucoraja naevus North Atlantic Ocean GN2126 no

Leucoraja naevus North Atlantic Ocean GN2147 no

Leucoraja naevus North Atlantic Ocean GN2173 no

Leucoraja naevus Atlantic Ocean England GN5917 SCOT 41 no

Leucoraja naevus North Atlantic Ocean GN2172 no

Leucoraja naevus North Atlantic Ocean GN2184 no

Leucoraja naevus North Atlantic Ocean GN2153 no

Leucoraja naevus North Atlantic Ocean GN2185 no

Leucoraja naevus North Atlantic Ocean GN2160 no

Leucoraja naevus North Atlantic Ocean GN2171 no

Leucoraja naevus North Atlantic Ocean GN2183 no

| Leucoraja naevus North Atlantic Ocean GN2127 no

Leucoraja naevus North Atlantic Ocean GN2152 no

Leucoraja naevus North Atlantic Ocean GN2161 no

Leucoraja naevus North Atlantic Ocean GN2162 no

Leucoraja naevus North Atlantic Ocean GN2131 no

Leucoraja wallacei Indian Ocean South Africa GN7265 AF 112 yes

Leucoraja wallacei Indian Ocean South Africa GN7282 AF 129 yes

Leucoraja wallacei Indian Ocean South Africa GN7280 AF 127 yes

Leucoraja wallacei Indian Ocean South Africa GN7281 AF 128 yes

Leucoraja wallacei Indian Ocean South Africa GN7272 AF 119 yes

Leucoraja wallacei Indian Ocean South Africa GN7160 AF 6 yes

Leucoraja wallacei Indian Ocean South Africa GN7283 AF 130 yes

Leucoraja wallacei Indian Ocean South Africa GN7162 AF 8 yes

Leucoraja wallacei Indian Ocean South Africa GN7184 AF 30 yes

Leucoraja wallacei Indian Ocean South Africa GN7174 AF 20 yes
Leucoraja wallacei Indian Ocean South Africa GN7182 AF 28 yes

Leucoraja wallacei Indian Ocean South Africa GN7183 AF 29 yes

Leucoraja fullonica North Atlantic Ocean GN2148 no
Leucoraja fullonica Atlantic Ocean Great Britain GN2132 no

Leucoraja fullonica Azores Atlantic Ocean Portugal GN6547 AZ 49 yes
Leucoraja fullonica Azores Atlantic Ocean Portugal GN6556 AZ 59 yes

Leucoraja erinacea Atlantic Ocean U.S.A. GN2505 no*
Leucoraja erinacea western North Atlantic Ocean GN4682 no
Leucoraja erinacea western North Atlantic Ocean GN4684 no
Leucoraja erinacea western North Atlantic Ocean GN4694 no
Leucoraja ocellata western North Atlantic Ocean GN4685 no

Leucoraja ocellata western North Atlantic Ocean GN4686 no
Leucoraja garmani western North Atlantic Ocean GN4687 no

Rostroraja alba Indian Ocean South Africa GN7296 AF 143 yes
1 Rostroraja alba Indian Ocean South Africa GN7310 AF 157 yes
Rostroraja alba Indian Ocean South Africa GN7302 AF 149 yes

Rostroraja alba Indian Ocean South Africa GN7196 AF 43 yes
Rostroraja alba Indian Ocean South Africa GN7226 AF 73 yes
Rostroraja alba Indian Ocean South Africa GN7222 AF 69 yes
Raja velezi Baja California Sur Gulf of California Pacific Ocean Mexico GN5235 BJ 257 yes
Raja velezi Baja California Sur Gulf of California Pacific Ocean Mexico GN5272 BJ 383 yes
Raja velezi Baja California Sur Gulf of California Pacific Ocean Mexico GN5228 BJ 243 yes
Raja eglanteria Florida to Massachusetts Atlantic Ocean U.S.A. GN1616 KC 1 no
Raja eglanteria Florida Indian Pass Gulf of Mexico U.S.A. GN5834 MS05 421 yes
Raja eglanteria western North Atlantic Ocean GN4674 no
Raja eglanteria western North Atlantic Ocean GN4675 no
Okamejei jensenae South China Sea Pacific Ocean Philippines GN4343 no*
Okamejei jensenae South China Sea Pacific Ocean Philippines GN4382 no*
Malacoraja senta western North Atlantic Ocean GN4689 no
Malacoraja senta western North Atlantic Ocean GN4690 no
Malacoraja senta western North Atlantic Ocean GN4688 no
Neoraja caerulea Atlantic Ocean Great Britain GN2182 no
Neoraja caerulea North Atlantic Ocean GN2169 no

—— 0.01 substitutions/site
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Bathyraja interrupta Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5691 GOA 12 yes
Bathyraja kincaidi/interrupta eastern North Pacific Ocean U.S.A. GN6496 no
Bathyraja sp. Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5734 GOA 103 no
Bathyraja sp. Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5697 GOA 18 yes
Bathyraja violacea eastern North Pacific Ocean U.S.A. GN6707 no*

Bathyraja interrupta eastern North Pacific Ocean U.S.A. GN6689 no*

Bathyraja interrupta Alaska Gulf of Alaska Pacific Ocean U.S.A. GN1614 GOA 10 yes
Bathyraja sp. Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5707 GOA 30 yes
Bathyraja kincaidi/interrupta eastern North Pacific Ocean U.S.A. GN6497 no
Bathyraja sp. Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5698 GOA 19 yes
Bathyraja sp. Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5699 GOA 20 yes
Bathyraja mariposa eastern North Pacific Ocean U.S.A. GN6694 no*

Bathyraja kincaidi interrupta Gulf of Alaska Pacific Ocean U.S.A. GN6493 no

Bathyraja taranetzi Alaska Bering Sea Pacific Ocean U.S.A. GN2426 no

Bathyraja taranetzi Alaska Bering Sea Pacific Ocean U.S.A. GN2433 no
Bathyraja taranetzi Alaska Bering Sea Pacific Ocean U.S.A. GN2431 no

Bathyraja taranetzi British Columbia Strait of Juan de Fuca Pacific Ocean Canada GN5045 AB 1 no

Bathyraja sp. Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5703 GOA 26 yes
Bathyraja kincaidi/interrupta eastern North Pacific Ocean U.S.A. GN6491 no
Bathyraja minispinosa eastern North Pacific Ocean U.S.A. GN6696 no*

Bathyraja minispinosa eastern North Pacific Ocean U.S.A. GN6697 no*
Bathyraja minispinosa eastern North Pacific Ocean U.S.A. GN6698 no*

Bathyraja pallida Atlantic Ocean U.S.A. GN4668 no*
Bathyraja pallida Mid-Atlantic Ocean GN5039 no*

Bathyraja pallida Barents Sea Pacific Ocean GN2294 no

Bathyraja pallida central North Atlantic Ocean GN4649 no
Bathyraja shuntovi Chatham Rise Pacific Ocean New Zealand GN5617 CR 48 no
Bathyraja trachura Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5751 GOA 121 no

I: Bathyraja aleutica Alaska Bering Sea Pacific Ocean U.S.A. GN2432 no

Bathyraja aleutica Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5722 GOA 58 no
Rhinoraja macloviana South Atlantic Ocean Falkland Islands GN2372 no
Rhinoraja macloviana South Atlantic Ocean Falkland Islands GN2360 no
Rhinoraja macloviana South Atlantic Ocean Falkland Islands GN2373 no
Rhinoraja albomaculata South Atlantic Ocean Falkland Islands GN2367 no
Rhinoraja albomaculata South Atlantic Ocean Falkland Islands GN2365 no
Rhinoraja albomaculata South Atlantic Ocean Falkland Islands GN2366 no
Bathyraja brachyurops South Atlantic Ocean Falkland Islands GN2354 no
Bathyraja brachyurops South Atlantic Ocean Falkland Islands GN2368 no

Bathyraja brachyurops South Atlantic Ocean Falkland Islands GN2357 no
Bathyraja brachyurops South Atlantic Ocean Falkland Islands GN2369 no

—

Aﬁ

Rhinoraja llanica South Atlantic Ocean Falkland Islands GN2364 no
Bathyraja sp. 1 South Atlantic Ocean Falkland Islands GN2385 no
Bathyraja sp. 1 South Atlantic Ocean Falkland Islands GN2386 no
Bathyraja sp. 1 South Atlantic Ocean Falkland Islands GN2387 no
Bathyraja griseocauda South Atlantic Ocean Falkland Islands GN2362 no
Bathyraja griseocauda South Atlantic Ocean Falkland Islands GN2378 no

l— Bathyraja scaphiops South Atlantic Ocean Falkland Islands GN2382 no

Bathyraja scaphiops South Atlantic Ocean Falkland Islands GN2384 no
Bathyraja cf. taranetzi Alaska Bering Sea Pacific Ocean U.S.A. GN2436 no
Rhinoraja multispinis South Atlantic Ocean Falkland Islands GN2377 no
Rhinoraja multispinis South Atlantic Ocean Falkland Islands GN2376 no
Rhinoraja multispinis South Atlantic Ocean Falkland Islands GN2374 no
Bathyraja parmifera Alaska Bering Sea Pacific Ocean U.S.A. GN2427 no
Bathyraja parmifera Alaska Bering Sea Pacific Ocean U.S.A. GN2435 no
Bathyraja parmifera Alaska Bering Sea Pacific Ocean U.S.A. GN2430 no
Bathyraja parmifera Alaska Bering Sea Pacific Ocean U.S.A. GN2434 no
Bathyraja parmifera Alaska Bering Sea Pacific Ocean U.S.A. GN2428 no
Bathyraja parmifera North Pacific Ocean U.S.A. GN6699 no*
Bathyraja parmifera Alaska Bering Sea Pacific Ocean U.S.A. GN2429 no
Bathyraja parmifera North Pacific Ocean U.S.A. GN6721 no*
Bathyraja smirnovi Pacific Ocean Japan GN5788 JN 23 yes
Bathyraja bergi Pacific Ocean Japan GN5789 JN 24 yes
Bathyraja maculata Alaska Bering Sea Pacific Ocean U.S.A. GN2437 no
Bathyraja maculata Alaska Gulf of Alaska Pacific Ocean U.S.A. GN5761 GOA 133 no
Bathyraja maculata Alaska Bering Sea Pacific Ocean U.S.A. GN2438 no
Bathyraja maculata Alaska Bering Sea Pacific Ocean U.S.A. GN2439 no

—— 0.01 substitutions/site
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Brochiraja asperula Chatham Rise Pacific Ocean New Zealand GN5602 CR 28 no
Brochiraja asperula Chatham Rise Pacific Ocean New Zealand GN5632 CR 65 no
Brochiraja asperula Chatham Rise Pacific Ocean New Zealand GN5641 CR 74 no
Brochiraja asperula Chatham Rise Pacific Ocean New Zealand GN5655 CR 88 no
Brochiraja asperula Chatham Rise Pacific Ocean New Zealand GN5630 CR 63 no
Brochiraja asperula Campbell Island Pacific Ocean New Zealand GN6809 no*
Brochiraja asperula Chatham Islands Pacific Ocean New Zealand GN6821 no*
Brochiraja asperula Chatham Islands Pacific Ocean New Zealand GN6801 no*
Brochiraja asperula Chatham Islands Pacific Ocean New Zealand GN6818 no*
Brochiraja asperula Pacific Ocean New Zealand GN6803 no*

Brochiraja asperula Pacific Ocean New Zealand GN6804 no*

Brochiraja asperula Campbell Island Pacific Ocean New Zealand GN6811 no*
Brochiraja asperula Pacific Ocean New Zealand GN6798 no*

Brochiraja asperula Pacific Ocean New Zealand GN6795 no*

Brochiraja asperula Pacific Ocean New Zealand GN6812 no*

—1 Brochiraja asperula Pacific Ocean New Zealand GN6802 no*

Brochiraja asperula Chatham Islands Pacific Ocean New Zealand GN6820 no*
Brochiraja asperula Chatham Rise Pacific Ocean New Zealand GN5631 CR 64 no
Brochiraja asperula Chatham Islands Pacific Ocean New Zealand GN6817 no*

Brochiraja spinifera North Island Pacific Ocean New Zealand GN6794 no*
Brochiraja spinifera Pacific Ocean New Zealand GN6805 no*

Brochiraja spinifera South Island Pacific Ocean New Zealand GN6797 no*
Brochiraja spinifera Pacific Ocean New Zealand GN6836 no*

Brochiraja spinifera Stewart Island Pacific Ocean New Zealand GN6826 no*
Brochiraja spinifera Chatham Rise Pacific Ocean New Zealand GN5642 CR 75 no
Brochiraja spinifera Chatham Rise Pacific Ocean New Zealand GN5644 CR 77 no
Brochiraja spinifera Chatham Rise Pacific Ocean New Zealand GN5646 CR 79 no
Brochiraja spinifera Chatham Rise Pacific Ocean New Zealand GN5643 CR 76 no
Brochiraja spinifera Campbell Island Pacific Ocean New Zealand GN6810 no*
Brochiraja spinifera Campbell Island Pacific Ocean New Zealand GN6822 no*
Brochiraja spinifera Auckland Islands Pacific Ocean New Zealand GN6827 no*
Brochiraja spinifera Stewart Island Pacific Ocean New Zealand GN6823 no*
Brochiraja spinifera Pacific Ocean New Zealand GN6828 no*

Brochiraja spinifera Campbell Island Pacific Ocean New Zealand GN6824 no*

Brochiraja leviveneta Lord Howe Rise Tasman Sea Pacific Ocean GN6815 no*
Brochiraja albilabiata Tasman Sea Pacific Ocean GN6833 no*

F Brochiraja leviveneta Pacific Ocean New Zealand GN6835 no*

— Notoraja azurea Tasmania Tasman Sea Pacific Ocean Australia GN4631 no*

Pavoraja nitida New South Wales Pacific Ocean Australia GN2577 no
Pavoraja nitida New South Wales Tasman Sea Pacific Ocean Australia GN2575 no
Pavoraja alleni Western Australia Indian Ocean Australia GN4632 no*
Irolita waitii Western Australia Indian Ocean Australia GN4630 no*

Psammobatis sp. southwestern Atlantic Ocean GN2388 no
Psammobatis sp. southwestern Atlantic Ocean GN2390 no
Psammobatis sp. southwestern Atlantic Ocean GN2389 no

P: batis sp. soutt n Atlantic Ocean GN2392 no
Psammobatis sp. southwestern Atlantic Ocean GN2394 no
Psammobatis sp. southwestern Atlantic Ocean GN2359 no
Psammobatis sp. southwestern Atlantic Ocean GN2395 no
Psammobatis sp. southwestern Atlantic Ocean GN2391 no
Psammobatis sp. southwestern Atlantic Ocean GN2363 no
Psammobatis sp. southwestern Atlantic Ocean GN2393 no
Sympterygia bonapartii Atlantic Ocean Argentina GN4714 no
Sympterygia bonapartii Atlantic Ocean Argentina GN4716 no

Brochiraja spinifera South Island Westland Pacific Ocean New Zealand GN6806 no*
Brochiraja leviveneta Antipodes Islands Pacific Ocean New Zealand GN6830 no*

iraja subtilispii Western Australia Indian Ocean Australia GN4629 no*

NO. 367

Brochiraja cf. asperula South Island Westland Pacific Ocean New Zealand GN6807 no*
I- Brochiraja cf. asperula South Island Westland Pacific Ocean New Zealand GN6808 no*

Brochiraja microspinifera North Island Bay of Plenty Pacific Ocean New Zealand GN6816 no*
Pavoraja nitida New South Wales Tasman Sea Pacific Ocean Australia GN2574 no

Arhynchobatis asperrimus North Island North Auckland Pacific Ocean New Zealand GN6831 no*

Sympterygia acuta Atlantic Ocean Argentina GN4726 no*
Sympterygia acuta Atlantic Ocean Argentina GN4727 no*
Atlantoraja cyclophora Atlantic Ocean Argentina GN4717 no*
Atlantoraja cyclophora Atlantic Ocean Argentina GN4719 no*
Atlantoraja cyclophora Atlantic Ocean Argentina GN4718 no*
Atlantoraja platana Atlantic Ocean Argentina GN4721 no*

Atlantoraja platana Atlantic Ocean Argentina GN4722 no*
Atlantoraja castelnaui Atlantic Ocean Argentina GN4720 no*

Rioraja agassizii Atlantic Ocean Argentina GN4724 no*
C Rioraja agassizii Atlantic Ocean Argentina GN4725 no*

Cruriraja hulleyi Indian Ocean South Africa GN7164 AF 10 yes
Cruriraja hulleyi Atlantic Ocean South Africa GN7374 no

Cruriraja hulleyi Indian Ocean South Africa GN7252 AF 99 yes
Cruriraja hulleyi Indian Ocean South Africa GN7259 AF 106 yes
Cruriraja hulleyi Atlantic Ocean South Africa GN7375 no

Cruriraja hulleyi Atlantic Ocean South Africa GN7345 no

Cruriraja hulleyi Indian Ocean South Africa GN7254 AF 101 yes
Cruriraja hulleyi Indian Ocean South Africa GN7171 AF 17 yes

Cruriraja hulleyi Indian Ocean South Africa GN7202 AF 49 yes
L Cruriraja hulleyi Indian Ocean South Africa GN7261 AF 108 yes
| Sinobatis bulbicauda Western Australia Indian Ocean Australia GN6775 no*

— 0.01 substitutions/site

L Sinobatis bulbicauda northwestern Australia GN6776 no*
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Fig. 78. Distribution of mean p-distances (%) for NADH2; within species (black); within genera (grey).
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A Phenotype

[0 Carcharhinus sealei

B Carcharhinus cf. sealei

B Carcharhinus dussumieri
B Carcharhinus cf. dussumieri

30

23

61

B Geography
[] Sulu Sea

[ South China Sea
[ Kalimantan

[0 western Australia
[ northern Australia
[ Gulf of Carpentaria
O Persian Gulf

Fig. 79. Parsimony haplotype network for Carcharhinus sealei, C. cf. sealei, C. dussumieri, and C. cf.
dussumieri color coded by phenotype (A) and geography (B). For this illustration and all successive
illustrations, circle diameter corresponds to haplotype frequency; number of base pair differences between
haplotypes is indicated in red; only differences =3 bp are indicated.
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A Phenotype
B Carcharhinus obscurus
B Carcharhinus galapagensis

B Geography

] Western Australia

O eastern Atlantic Ocean

[ Tasman Sea

B Hawaii

[ South Africa

B Taiwan

M Queensland

[ western North Atlantic Ocean
[ Gulf of Mexico

Fig. 80. Parsimony haplotype network for Carcharhinus obscurus and C. galapagensis color coded by
phenotype (A) and geography (B).



244 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY NO. 367

A Phenotype
B Carcharhinus sorrah
[ carcharhinus cf. sorrah

B Geography
[] South China Sea
B Vietnam

[ Kalimantan

[] Sabah

[ India

B Thailand

[ Timor Sea

[ Gulf of Carpentaria

Fig. 81. Parsimony haplotype network for Carcharhinus sorrah and C. cf. sorrah color coded by
phenotype (A) and geography (B).
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A Phenotype
[ Carcharhinus cf. limbatus
B Carcharhinus amblyrhynchoides
O Carcharhinus limbatus

B Carcharhinus tilstoni

11

B Geography

[] Northern Territory

[ South China Sea

W Gulf of Carpentaria

Il eastern Atlantic Ocean
B Sulu Sea

@ South Africa

B India

B Taiwan

[l Guilf of California

B Hawaii

[ western North Atlantic Ocean
O Gulf of Mexico

[ Caribbean Sea

Fig. 82. Parsimony haplotype network for Carcharhinus limbatus, C. cf. limbatus, C. amblyrhynchoides,
and C. tilstoni color coded by phenotype (A) and geography (B).
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A Phenotype

W Carcharhinus leucas

[ Carcharhinus cf. leucas 1

B Carcharhinus cf. leucas 2

W Carcharhinus amboinensis 1
B Carcharhinus amboinensis 2

74

N

B Geography
[[] western North Atlantic Ocean
[ Gulf of Mexico

[ Caribbean Sea

[l eastern Atlantic Ocean
[l South China Sea

[ Sulu Sea

[ Java Sea

[ South Africa

[ Timor Sea

B India

O Western Australia

Fig. 83. Parsimony haplotype network for Carcharhinus leucas, C. cf. leucas 1, C. cf. leucas 2, C.
amboinensis 1, and C. amboinensis 2 color coded by phenotype (A) and geography (B).
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A Phenotype

W Carcharhinus plumbeus
[E Carcharhinus altimus

@ Carcharhinus cf. plumbeus

11

B Geography

] western North Atlantic Ocean

B Gulf of Mexico

[ Caribbean Sea

W Hawaii

@ South China Sea O—
B Taiwan

[ Vietnam

Fig. 84. Parsimony haplotype network for Carcharhinus plumbeus, C. cf. plumbeus, and C. altimus
color coded by phenotype (A) and geography (B).
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A Phenotype

W Rhizoprionodon cf. acutus 1
[0 Rhizoprionodon acutus

B Rhizoprionodon cf. acutus 2
Il Rhizoprionodon cf. acutus 3

B Geography

[0 eastern Atlantic Ocean
[ southeastern Atlantic Ocean
[ India

[ Gulf of Oman

[ Timor Sea

[ Gulf of Carpentaria
B Arafura Sea

[ Torres Strait

B Western Australia

[ South China Sea

Fig. 85. Parsimony haplotype network for Rhizoprionodon acutus, R. cf. acutus 1, R. cf. acutus 2, and
R. cf. acutus 3 color coded by phenotype (A) and geography (B).
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A Phenotype
B Scoliodon macrorhynchus
[] Scoliodon laticaudus

B Scoliodon cf. laticaudus

B Geography
[] South China Sea
B Vietnam

B Taiwan

[ Java Sea

B india

O western Thailand

Fig. 86. Parsimony haplotype network for Scoliodon macrorhynchus, S. laticaudus, and S. cf. laticaudus
color coded by phenotype (A) and geography (B).
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A Phenotype

W Sphyrna lewini 2
B Sphyrna lewini 1

[0 Sphyrna tiburo

B Spyrna cf. tiburo

[ Sphyrna tudes

[ Sphyrna corona

[ Sphyrna zygaena
B Sphyrna mokarran 1
B Sphyrna mokarran 2
[0 Eusphyra blochii

B Geography

B Gulf of Mexico

[ western North Atlantic Ocean
[l Senegal

@ western Indian Ocean

[ South China Sea

B India

[ Guilf of California

@ Kalimantan

[l Taiwan

[ Trinidad

[ eastern Central Pacific Ocean
[ Japan

[ Gulf of Carpentaria

[ Arafura Sea

[ Timor Sea

Fig. 87. Parsimony haplotype network for species of Sphyrindae color coded by phenotype (A) and
geography (B).
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A Phenotype
[ Galeocerdo cf. cuvier
B Galeocerdo cuvier

B Geography

[l western North Atlantic Ocean
[ Gulf of Mexico

@ Timor Sea

B Hawaii

[ Red Sea

[ Gulf of California

[] Kalimantan

Fig. 88. Parsimony haplotype network for Galeocerdo cuvier and G. cf. cuvier color coded by pheno-
type (A) and geography (B).

A Phenotype

W /ago omanensis

M /ago cf. omanensis 1 3
[ lago cf. omanensis 2

O /ago garricki 3 112

10
3374

B Geography
[ Gulf of Oman

B India

[ Red Sea

[ South China Sea
1 Sulu Sea

Fig. 89. Parsimony haplotype network for lago omanensis, I. cf. omanensis 1, I. cf. omanensis 2, and
1 garricki color coded by phenotype (A) and geography (B).
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Phenotype

B Poroderma pantherinum

|:| Poroderma africanum 4

Fig. 90. Parsimony haplotype network for Poroderma pantherimum and P. africanum color coded
by phenotype.

A Phenotype

[ /Isurus oxyrinchus 9

B Geography

[ western North Atlantic Ocean

] Gulf of Mexico

[ South Africa

M Taiwan 12
[ eastern Pacific Ocean

I Gulf of California

B Western Australia

[ Vietnam

Fig. 91. Parsimony haplotype network for Isurus oxyrinchus color coded by phenotype (A) and geography
(B).
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A Phenotype
W Chiloscyllium punctatum
O chiloscyllium cf. punctatum

B Geography
B Vietnam
[ Thailand

EO0ODOEDO
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r/

West Kalimantan
Kalimantan
Singapore
Sarawak

Sabah
Queensland

Fig. 92. Parsimony haplotype network for Chiloscyllium punctatum and C. cf. punctatum color coded
by phenotype (A) and geography (B).

Fig. 93.

A Phenotype

W Ginglymostoma cirratum 15
[l Ginglymostoma cf. cirratum

B Geography

O Gulf of Mexico

[ western North Atlantic Ocean
[] Gulf of California

Parsimony haplotype network for Ginglymostoma cirratum and G. cf. cirratum color coded by

phenotype (A) and geography (B).
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A Phenotype

[ Himantura cf. gerrardi 1

[0 Himantura ct. gerrardi 5 18
@ Himantura cf. gerrardi 2

B Himantura cf. gerrardi 3

. Himantura cf. gerrardi 4

B Geography
[] sarawak

B Kalimantan

[ sabah

B Thailand

B Vietnam

O Gulf of Oman
0 Madagascar

Fig. 94. Parsimony haplotype network for Himantura cf. gerrardi 1, 2, 3, 4, and 5 color coded by
phenotype (A) and geography (B).
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A Phenotype

B Himantura uamak 1
B Himantura uamnak 2
B Himantura undulata
B Himantura leoparda
B Himantura uamak 3
[0 Himantura uarnak 4

B Geography
[ sabah

[ Sulu Sea

[ Kalimantan

[ Gulf of Carpentaria
B Timor Sea

[] sarawak

[ Arafura Sea

[] singapore

Fig. 95. Parsimony haplotype network for Himantura varnak 1, 2, 3, and 4, and H. undulata and
H. leoparda color coded by phenotype (A) and geography (B).
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A Phenotype

B Pastinachus atrus

[ Pastinachus gracilicaudus
[ Pastinachus cf. sephen

B Pastinachus solocirostris

[ Pastinachus stellurostris

B Geography
B Western Australia
B Gulf of Carpentaria
B Kalimantan

[ sabah

B Philippines

] Queensland

O Madagascar

] sarawak

. Gulf of Oman

Fig. 96. Parsimony haplotype network for species of Pastinachus color coded by phenotype (A) and
geography (B).
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A Phenotype
] Neotrygon kuhlii 1
B Neotrygon kuhlii 2
B Neotrygon kuhlii 3
B Neotrygon kuhlii 4
B Neotrygon picta

. Neotrygon cf. ningalooensis

B Geography
[ Kalimantan
[] sarawak
[ sabah

& Philippines
B Vietnam

Bl Taiwan

B Thailand
[ Madagascar
B Guif of Carpentaria
[ Arafura Sea

[ Queensland

Fig. 97. Parsimony haplotype network for Neotrygon kuhlii 1, 2, 3, and 4, and N. picta and N.
cf. ningalooensis color coded by phenotype (A) and geography (B).
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A Phenotype
B Taeniura lymma 1
[0 Taeniura lymma 2

B Geography
[ Kalimantan

[ Sabah

[l Philippines

B Vietnam

[ Gulf of Carpentaria
[ Sulawesi

Fig. 98. Parsimony haplotype network for Taeniura lymma 1 and 2 color coded by phenotype (A) and

geography (B).
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A Phenotype
B Rhinoptera cf. steindachneri

[0 Rhinoptera steindachneri

[ Rhinoptera sp. 1

[ Rhinoptera jayakari

[ Rhinoptera bonasus 7 17
Il Rhinoptera cf. bonasus
[ Rhinoptera neglecta 94 4 3
[ Rhinoptera javanica

B Geography

[ Gulf of Mexico

[ Gulf of California

[l western North Atlantic Ocean
[] Senegal

[J Sabah

E Mozambique

[ Kalimantan

B Gulf of Oman

[l Thailand

[ Timor Sea ‘

[ Gulf of Carpentaria
O Arafura Sea
B Vietnam

Fig. 99. Parsimony haplotype network for species of Rhinoptera color coded by phenotype (A) and
geography (B).



260 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY NO. 367

A Phenotype

B Aetomylaeus nichofii
[ Aetomylaeus cf. nichofii 1
B Aetomylaeus cf. nichofii 2
[0 Aetomylaeus maculatus
B Aetomylaeus milvus

[ Aetomylaeus vespertilio

B Geography
[ Kalimantan

[J Sarawak

[ Persian Gulf

B Arafura Sea

[ Sabah

[ Gulf of Carpentaria
B Timor Sea

[l Philippines

Fig. 100. Parsimony haplotype network for species of Aetomylaeus color coded by phenotype (A) and
geography (B).



2012 NAYLOR ET AL.: DNA IDENTIFICATION OF SHARKS AND RAYS

A Phenotype

B Aetobatus ocellatus

[ Aetobatus cf. ocellatus 1
[] Aetobatus cf. ocellatus 2

B Aetobatus narinari
B Aetobatus laticeps
O Aetobatus sp.

B Aetobatus flagellum

B Geography
[ Gulf of Carpentaria
[ Kalimantan

O sarawak

B Philippines

] sabah

[ Arafura Sea
[ Timor Sea

B Taiwan

[ Thailand

B Vietnam

B Singapore

B Mozambique
B Qatar

[ Gulf of Mexico
O] caribbean Sea

[l western Atlantic Ocean

[ Guif of California

& India

261

Fig. 101. Parsimony haplotype network for species of Aetobatus color coded by phenotype (A) and

geography (B).
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A Phenotype

B Gymnura cf. poecilura 1
[ Gymnura cf. poecilura 2
B Gymnura zonura

B Gymnurasp.1

O Gymnura australis

] Gymnura crebripunctata
B Gymnura marmorata
B Gymnura micrura

B Gymnura altavela

B Geography
[] sarawak

. Sabah

[ Kalimantan

[ Gulf of Oman
B Persian Gulf
[ singapore

[ Philippines

[ western North Atlantic Ocean
[ Arafura Sea

[ Guif of California

@ senegal

Fig. 102. Parsimony haplotype network for species of Gymnura color coded by phenotype (A) and geo-
graphy (B).



