Supplementary Table S1. Gyrodactylus spp. infecting twospot livebearer Pseudoxiphophorus bimaculatus characterized molecularly, indicating localities in Mexico where samples were collected. ITS and cox 2 sequences were used to confirm the taxonomic identity of parasites; GenBank accession numbers are given for new sequences deposited. Precise locality names are specified; ID indicate the river basin where sites are located, and figures in brackets correspond to collection points shown in the map in Figure 1. Samples from localities identified by letters (both here and in Figure 1) correspond to samples considered in this work but published previously. H = number of hosts sampled; G = Gyrodactylus specimens collected; M = Gyrodactylus specimens processed for morphologic examination; X = unknown data from previous studies.

	ID
	Locality 
	H
	G
	M
	ITS
	cox2
	Species of Gyrodactylus

	Nautla 1
(FINV)
	Filipinas, Río Nautla, Veracruz
	X
	X
	X
	KM514457
KM514458
KM514444
KM514459
KM514460
	MN927196
MN927197
PZ316026
--
--
--
	G. takoke
G. takoke
G. xtachuna
G. takoke
G. takoke

	Antigua 1
(91)
	Apazapan, Río La Antigua, Veracruz
	27
	2
	2
	--
	--
	Gyrodactylus sp.

	Antigua 2
(112)
	Puente Nacional, Río La Antigua, Veracruz
	19
	2
	2
	PZ227088
--
	--
MN927198
	G. takoke
G. xalapensis

	Antigua 3
(134)
	Mirador Emiliano Zapata, Río La Antigua, Veracruz
	24
	33
	3
	GPBVEZ1
GPBVEZ2
GPBVEZ3
	--
--
--
	G. takoke

	Antigua 4
(AGBAV)
	Agua Bendita, Río La Antigua, Veracruz
	X
	X
	X
	KM514447
KM514448
KM514449
KM514450
KM514453
KM514454
	--
PZ315973
--
--
	G. takoke

	Antigua 5
(PXAV)
	Río Pixquiac, Río La Antigua, Veracruz
	X
	X
	X
	KM514451
KM514452
KJ621985
	--
--

	G. takoke

G. xalapensis

	Antigua 6
(APAV)
	Apazapan, Río La Antigua, Veracruz
	X
	X
	X
	KM514455
KM514456
	PZ315974
PZ315975
	G. takoke

	Jamapa 1
(138)
	Puente de la Virgen, Huatusco, Río Jamapa, Veracruz
	12
	22
	3
	PZ227082
	PZ315994
	G. takoke


	Jamapa 2
(139)
	Puente Duraznillo, Río Jamapa, Veracruz
	25
	77
	3
	PZ227083
GPBVDRJ2
	PZ315995
--
	G. takoke
--

	Jamapa 3
(141)
	Mata de Varas, Río Jamapa, Veracruz

	19
	8
	2
	--
	PZ315998
	G. takoke

	Jamapa 4
(142)
	Puente Río Chiquihuite, Veracruz

	20
	3
	1
	GPBVRCh
	--
	--

	Jamapa 5
(143)
	Arroyo Nacimiento, Río Atoyac, Veracruz
	36
	2
	1
	GPBVNAy
	--
	--

	Jamapa 6
(144)
	Parcela Don Rómulo Díaz, Veracruz
	13
	2
	1
	GPBVPR
	--
	--

	Jamapa 7
(145)
	Rancho 3 Marías, Veracruz

	11
	5
	2
	--
	PZ315999
	G. takoke

	Jamapa 8
(146)
	La Junta, Veracruz

	11
	4
	1
	--
	--
	--

	Jamapa 9
(147)
	Puente las Mejillas, Veracruz

	15
	2
	1
	PZ227094
	PZ316019
	G. pseudobullatarudis

	Blanco 1
(140)
	Arroyo Cerca de la Cotorra, Veracruz
	20
	10
	3
	PZ227084
PZ227085
	PZ315996
PZ315997
	G. takoke
G. takoke

	Blanco 2
(148)
	Puente Río Blanco, Veracruz 
	4
	12
	2
	PZ227086
--
	PZ316000
--
	G. takoke
--

	Blanco 3
(149)
	La Junta, Oaxaca

	8
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 1
(1)
	Río Chiquito, Cuicatlán, Oaxaca
	4
	3
	3
	PZ227072
PZ227073
	PZ315976
PZ315977
	G. takoke

	Papaloapan 2
(95)
	Bajos de Mimiahua, Lago de Catemaco, Veracruz
	2
	3
	1
	PV822084
	PZ315987
	G. takoke

	Papaloapan 3
(97)
	Las Margaritas, Lago de Catemaco, Veracruz
	10
	2
	1
	PV822089
	PZ316008
	G. xalapensis

	Papaloapan 4
(98)
	Benito Juárez, Lago de Catemaco, Veracruz
	22
	31
	5
	PV822094
PV822085
PV822096
PV822091
	--
PZ315988
PZ316009
PZ316010
	G. takoke
G. takoke
G. xalapensis
G. xalapensis

	Papaloapan 5
(99)
	Camino a Cuetzalapam, Lago de Catemaco, Veracruz
	25
	11
	5
	PV822095
PV822088
	--
PZ315989
	G. takoke

	Papaloapan 6
(100)
	Puente Cuetzalapam, Lago de Catemaco, Veracruz
	10
	4
	2
	PV822103
	PZ316031
	G. chiapaneco

	Papaloapan 7
(101)
	Laguna Miguel Hildago, Lago de Catemaco, Veracruz
	18
	2
	2
	PV822087
PV822086
	PZ315990
--
	G. takoke

	Papaloapan 8
(102)
	Poza Reyna, Lago de Catemaco, Veracruz
	22
	1
	1
	PV822090
	--
	G. takoke

	Papaloapan 9
(103)
	Rancho San Joaquín, Lago de Catemaco, Veracruz
	49
	10
	2
	PV822092
--
	PZ316011
PZ316012
	G. xalapensis

	Papaloapan 10
(104)
	Ojoxapan, Lago de Catemaco, Veracruz
	14
	6
	2
	PV822120
PV822093
	--
--
	G. xtachuna
G. takoke

	Papaloapan 11
(105)
	Coyame, Lago de Catemaco, Veracruz
	15
	7
	3
	--
--
--
	PZ316013
PZ315991
PZ315992
	G. xalapensis
G. takoke
G. takoke

	Papaloapan 12
(106)
	Totonicapam, Lago de Catemaco, Veracruz
	24
	1
	1
	--
	--
	Gyrodactylus sp.

	Papaloapan 13
(116)
	Santa María, Puxmecatan, Oaxaca
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 14
(117)
	Santa María Matamoros, Río Matamoros,
Oaxaca
	2
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 15
(118)
	Arroyo la Sabanah, Oaxaca
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 16
(150)
	Puente Paso Carretero, Oaxaca 
	30
	22
	2
	GPBOCrr1
GPBOCrr2
	--
--
	Ieredactylus aff.
Ieredactylus aff.

	Papaloapan 17
(151)
	Arroyo Tambor, Oaxaca

	1
	2
	1
	GPBOAt
	--
	--

	Papaloapan 18
(153)
	Santiago Jalahui, Oaxaca

	1
	3
	1
	PZ227095
	PZ316021
	G. pseudobullatarudis

	Papaloapan 19
(155)
	Panteón Paso Hidalgo, Oaxaca

	4
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 20
(156)
	Arroyo La Nueva Era, Oaxaca

	11
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 21
(157)
	Puente San Gaspar,Yagalaxi, Oaxaca
	7
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 22
(158)
	Arroyo Mojarra, Ayotzintepec, Oaxaca
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 23
(159)
	Presa Revolución, Oaxaca

	15
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Papaloapan 24
(160)
	Valle Nacional, Oaxaca

	18
	24
	3
	GPBOVN1
GPBOVN2
	PZ316001
--
	--

	Papaloapan 25
(161)
	Vega Del Sol, Oaxaca

	17
	20
	3
	--
--
PZ227102
	--
--
PZ316033
	--
--
G. mojarrae

	Papaloapan 26
(163)
	Tlacotalpan, Veracruz 
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 1
(31)
	Arroyo Jaltepec, Oaxaca
	4
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 2
(34)
	San Miguel Lachiguiri, Oaxaca
	14
	1
	1
	PZ227099
	PZ316025
	Gyrodactylus sp. 1

	Coatzacoalcos 3
(115)
	Arroyo Doña Alba, Jaltepec, Oaxaca
	16
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 4
(121)
	Arroyo camino a Tierra Negra, Oaxaca
	3
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 5
(123)
	Monte Aguila, San Juan Mazatlan, Oaxaca
	16
	4
	4
	INE123PbGyr1
PZ227096
	--
PZ316024
	G. takoke
Gyrodactylus sp. lineage “montana”

	Coatzacoalcos 6
(124)
	Mixtequita, Río Mixtequita, Oaxaca
	6
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 7
(125)
	Camino Antiguo a Malvinas, Oaxaca
	20
	9
	4
	INE125PbGyr1
PZ227081
	--
PZ315993
	G. takoke
G. takoke

	Coatzacoalcos 8
(126)
	Puente Tierra Blanca, Oaxaca
	6
	18
	6
	PZ227089
INE126PbGyr6
	PZ316014
--
	Gyrodactylus sp. 2
G. takoke

	Coatzacoalcos 9
(127)
	Río Grande, Oaxaca
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 10
(128)
	El Platanillo, Santo Domingo Petapa, Loma Santa Cruz, Oaxaca
	26
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Coatzacoalcos 11
(129)
	El Platanillo, Santo Domingo Petapa, Arroyo el Platanillo, Oaxaca
	47
	22
	12
	INE129PbGyrB
PZ227090
PZ227091
	--
PZ316015
PZ316016
	G. takoke
Gyrodactylus sp. 2
Gyrodactylus sp. 2

	Coatzacoalcos 12
(130)
	El Platanillo Santo Domingo Petapa, Camino a Río del Sol, Oaxaca
	50
	16
	6
	PZ227092
PZ227093
	PZ316017
PZ316018
	Gyrodactylus sp. 2
Gyrodactylus sp. 2

	Los Perros 1
(35)
	Guevea de Humboldt, Oaxaca
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Tehuantepec 1
(88)
	San Bartolo Albarradas, Oaxaca
	10
	1
	1
	PZ227101
	PZ316030
	G. chiapaneco

	Atoyac-Verde 1 
(3)
	Piedra Azul, Teotitlán del Valle, Oaxaca
	14
	11
	6
	GPBO4
PZ227100
PZ227074
	--
PZ316029
PZ315978
	G. takoke
G. chiapaneco
G. takoke

	Atoyac-Verde 2
(6)
	San Lucas, Etla, Oaxaca
	16
	15
	5
	PZ227075
PZ227076
PZ227077
	PZ315979
PZ315980
PZ315981
	G. takoke

	Atoyac-Verde 3
(7)
	La Manzanita, San Lorenzo Cacaotepec, Oaxaca
	20
	83
	10
	7MPB1
7MPB2
PZ227078
PZ227079
PZ227080
	--
--
PZ315982
PZ315983
PZ315984
	G. takoke

	Atoyac-Verde 4 (10)
	Presa los Ocotes, Río Atoyac-Verde, Oaxaca
	16
	2
	2
	--
--
	PZ315985
PZ315986
	G. takoke

	Atoyac-Verde 5 (38)
	San Miguel, Río Minas, Oaxaca
	1
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Atoyac-Verde 6
(39)
	San Isidro del Potrero, Oaxaca
	15
	4
	2
	PZ227097
PZ227098
	PZ316022
PZ316023
	Gyrodactylus sp. lineage “montana”

	Papagayo 1
(176)
	Piedra Colorada, Río Papagayo, Guerrero
	20
	1
	1
	--
	PZ316032
	G. chiapaneco

	Papagayo 2
(177)
	Xolapa, Río Papagayo, Guerrero
	8
	0
	1
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Balsas 1
(49)
	Ojo de agua, Tlaxiaco, Oaxaca
	37
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Balsas 2
(55)
	Silacayoapam, Oaxaca
	15
	2
	2
	--
	--
	Gyrodactylus sp.

	Balsas 3
(168)
	El Chaparral, Río Nexapa, Morelos
	8
	1
	1
	PZ227087
	PZ316002
	G. takoke

	Balsas 4
(170)
	Puente Libramiento Galeana, Río Apatlaco, Morelos
	4
	2
	1
	--
	PZ316003
	G. takoke

	Balsas 5
(171)
	Cajones, Río Salado-Amazahuac, Morelos
	11
	24
	3
	--
--
	PZ316004
PZ316005
	G. takoke
G. takoke

	Balsas 6
(185)
	San Pedro, Río Currio, Guerrero

	2
	1
	1
	--
	PZ316006
	G. takoke

	Balsas 7
(187)
	San Lucas, Río San Lucas, Michoacán
	46
	5
	2
	--
--
	PZ316007
--
	G. takoke
--

	Balsas 8
(194)
	Los Olivos, Río Tepalcatepec, Jalisco
	2
	0
	0
	NEGATIVE
	NEGATIVE
	NEGATIVE

	Balsas 9
(195)
	Tomatlán, Río Tepalcatepec, Michoacán
	3
	2
	1
	--
	PZ316020
	G. pseudobullatarudis

	Lerma 1
(ACGTO)
	Agua Caliente, Guanajuato.
	X
	X
	X
	MK912265
MK912266
	PZ316027
PZ316028
	G. chiapaneco

	
	
	1047
	561
	134
	
	
	



Supplementary Table S2. Matrix of genetic distances estimated using Kimura two-parameter (K2P) for cox 2\ITS sequences of the species of Gyrodactylus recorded from twospot livebearer Pseudoxiphophorus bimaculatus in Mexico. Values are expressed as percentage (%).

	                                       ITS

cox2
	G. takoke
	G. xalapensis
	G.  sp. 2
	G. bullatarudis
	G. pseudobullatarudis
	Gyrodactylus sp. lineage “montana”
	G. sp. 1
	G. xtachuna
	G. chiapaneco
	G. mojarrae

	
G. takoke

	          1.29

10.88
	1.18 - 1.99
	2.33 - 3.16
	39.57 - 48.14
	43.41 - 44.73
	41.84 - 44.48
	44.91 - 45.35
	44.49 - 45.39
	41.87 - 46.68
	74.49 - 76.56

	
G. xalapensis

	10.21 - 13.93
	               0.54

0.78
	1.33 - 2.28
	44.57 - 48.14
	43.20 - 46.88
	43.20 - 47.17
	47.01 - 47.26
	44.29 - 47.73
	43.48 - 48.59
	73.30 - 76.35

	
G. sp. 2

	11.37 - 16.69
	11.83 - 12.85
	            0

0
	40.36 - 46.49
	38.98 - 45.35
	36.79 - 45.81
	40.32 - 46.67
	40.10 - 46.43
	37.87 - 46.16
	63.68 - 75.45

	
G. bullatarudis

	32.63 - 41.61
	37.41 - 41.38
	30.93 - 37.38
	                     0.53


0.38 - 14.59
	1.20 - 1.87
	2.70 - 3.30
	1.34 - 1.34
	1.94 - 2.27
	18.26 - 19.86
	73.94 - 75.38

	
G. pseudobullatarudis

	31.97 - 41.71
	33.42 - 42.25
	29.56 - 36.10
	8.80 - 16.79
	                                    0.54


0.76 - 16.25
	2.18 - 3.00
	1.34 - 1.34
	1.61 - 2.31
	18.26 - 19.77
	72.87 - 73.23

	
Gyrodactylus sp. lineage “montana”
	36.80 - 45.30
	37.50 - 35.49
	34.58 - 35.63
	13.94 - 15.82
	14.87 - 19.35
	             0.22 - 0.69

0 - 0.38
	2.21 - 2.70
	2.63 - 3.05
	17.07 - 19.48
	71.34 - 73.57

	
G. sp. 1

	31.27 - 37.63
	35.51 - 36.88
	28.91 - 29.00
	12.63 - 18.52
	14.96 - 19.53
	17.17 - 17.70
	                             0


0 - 0
	1.09 - 1.34
	18.84 - 19.70
	70.44

	
G. xtachuna

	37.39 - 44.96
	40.60 - 44.91
	36.98 - 33.76
	13.81 - 19.08
	14.18 - 19.08
	16.76 - 18.56
	15.77 - 16.38
	         0 - 0.21


0 - 0.41
	18.26 - 19.82
	72.60 - 72.93

	
G. chiapaneco

	31.85 - 48.42
	33.67 - 40.00
	31.28 - 41.09
	29.57 - 42.86
	26.41 - 44.84
	29.60 - 35.03
	30.71 - 41.71
	32.19 - 42.20
	                   1.10


0 - 17.70
	75.11 - 78.05

	
G. mojarrae

	41.14 - 49.20
	42.53 - 43.41
	43.93 - 45.36
	45.83 - 47.56
	47.11 - 50.42
	42.71 - 43.36
	47.47
	49.74 - 51.78
	47.42 - 53.46
	              0 - 0

0 - 0



Supplementary Table S3. Haplotypes generated with the mDNA cox 2 marker generated for Gyrodactylus takoke infecting Pseudoxiphophorus bimaculatus in Mexico. Precise locality names are specified; ID indicate the river basin where sites are located, and figures in brackets correspond to collection points shown in the map in Figure 5. 

	ID
	Haplotipe
	Locality
	Versant
	Number of sequences

	Nautla 1
(FINV)
	Hap_1
	Filipinas, Río Nautla, Veracruz
	Atlantic Ocean
	2

	Antigua 4
(AGBAV)
	Hap_2
	Agua Bendita, Río La Antigua, Veracruz
	Atlantic Ocean
	1

	Balsas 3
(168)
	Hap_3
	El Chaparral, Río Nexapa, Morelos
	Pacific Ocean
	1

	Blanco 1
(140)
	Hap_3
	Arroyo Cerca de la Cotorra, Veracruz
	Atlantic Ocean
	2

	Antigua 6
(APAV)
	Hap_4
	Apazapan, Río La Antigua, Veracruz
	Atlantic Ocean
	2

	Jamapa 1
(138)
	Hap_5
	Puente de la Virgen, Huatusco, Río Jamapa, Veracruz
	Atlantic Ocean
	1

	Jamapa 2
(139)
	Hap_5
	Puente Duraznillo, Río Jamapa, Veracruz.
	Atlantic Ocean
	1

	Jamapa 3
(141)
	Hap_5
	Mata de Varas, Río Jamapa, Veracruz
	Atlantic Ocean
	1

	Jamapa 7
(145)
	Hap_5
	Rancho 3 Marías, Veracruz
	Atlantic Ocean
	1

	Blanco 2
(148)
	Hap_6
	Puente Río Blanco, Veracruz
	Atlantic Ocean
	1

	Papaloapan 1
(1)
	Hap_6
	Río Chiquito, Cuicatlán, Oaxaca
	Atlantic Ocean
	2

	Atoyac-Verde 1 
(3)
	Hap_6
	Piedra Azul, Teotitlán del Valle, Oaxaca
	Pacific Ocean
	1

	Atoyac-Verde 2
(6)
	Hap_6
	San Lucas, Etla, Oaxaca
	Pacific Ocean
	3

	Atoyac-Verde 3
(7)
	Hap_6
	La Manzanita, San Lorenzo Cacaotepec, Oaxaca
	Pacific Ocean
	2

	Atoyac-Verde 4 (10)
	Hap_6
	Presa Los Ocotes, Río Atoyac-Verde, Oaxaca
	Pacific Ocean
	2

	Balsas 4
(170)
	Hap_6
	Puente Libramiento Galeana, Río Apatlaco, Morelos
	Pacific Ocean
	1

	Balsas 5
(171)
	Hap_6
	Cajones, Río Salado-Amazahuac, Morelos
	Pacific Ocean
	2

	Balsas 6
(185)
	Hap_6
	San Pedro, Río Currio, Guerrero
	Pacific Ocean
	1

	ID
	Haplotipe
	Locality
	Versant
	Number of sequences

	Balsas 7
(187)
	Hap_6
	San Lucas, Río San Lucas, Michoacán
	Pacific Ocean
	1

	Atoyac-Verde 3
(7)
	Hap_7
	La Manzanita, San Lorenzo Cacaotepec, Oaxaca
	Pacific Ocean
	1

	Papaloapan 24
(160)
	Hap_8
	Valle Nacional, Oaxaca
	Atlantic Ocean
	1

	Coatzacoalcos 7
(125)
	Hap_9
	Camino Antiguo a Malvinas, Oaxaca
	Atlantic Ocean
	1

	Papaloapan 2
(95)
	Hap_10
	Bajos de Mimiahua, Lago de Catemaco, Veracruz
	Atlantic Ocean
	1

	Papaloapan 4
(98)
	Hap_10
	Benito Juárez, Lago de Catemaco, Veracruz
	Atlantic Ocean
	1

	Papaloapan 6
(100)
	Hap_10
	Puente Cuetzalapam, Lago de Catemaco, Veracruz
	Atlantic Ocean
	1

	Papaloapan 7
(101)
	Hap_10
	Laguna Miguel Hildago, Lago de Catemaco, Veracruz
	Atlantic Ocean
	1

	Papaloapan 11
(105)
	Hap_10
	Coyame, Lago de Catemaco, Veracruz
	Atlantic Ocean
	2




