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Supplementary material:
A new highly apomorphic species of Bujurquina (Teleostei: Cichlidae) from a reversed flowing river in the Peruvian Amazon, with a key to the species in the genus
Oldřich Říčan & Štěpánka Říčanová
Supplementary material:

Fig. S1. Photos of live speciemens of described species of Bujurquina. The only species missing are B. pardus and B. cordemadi. This is the first time photos of virtually all described species are presented, since for most species the live appearance is not known, and for those where it is, it is not from type localities or close to them as presented here.
A) Northern group species (ornamented dorsal fin):

A1) Parapatric species to B. omagua (B. syspilus, B. peregrinabunda, B. moriorum):
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Bujurquina syspilus, two specimens (locality P18-12; see Table S1) from close to type locality.
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Bujurquina syspilus, two specimens (locality P18-08; see Table S1) from a clear-water locality. 
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Bujurquina syspilus, two specimens (locality P18-09; see Table S1) from a black water locality. 
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Bujurquina peregrinabunda, two specimens (top, middle) from close to type locality (locality P18-10; see Table S1) and one (bottom) from locality P18-18 in the Aguas Negras basin closest to distribution of B. omagua.
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Bujurquina moriorum, three specimens (locality P18-05; see Table S1) from one of the type localities.

A2) Remaining Northern group species (ornamented Dorsal fin):

(species are ordered geographically from N to S)
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Bujurquina mariae, specimen from locality C14-01 (see Table S1).
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Bujurquina zamorensis, two specimens from localities E09-22 (top), and E17-15 (bottom) (see Table S1).
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Bujurquina pardus, above, holotype in preserved state, and, below, putative B. pardus (Vriesendorp et al., 2007) in preserved state but still showing some aspects of likely live coloration.

Vriesendorp, C., J. A. Álvarez, N. Barbagelata, W. S. Alverson, y/and D. K. Moskovits, eds. 2007. Perú: Nanay-Mazán-Arabela. Rapid Biological Inventories Report 18. The Field Museum, Chicago.
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Bujurquina ortegai, two specimens from close to type locality (locality P19-18; see Table S1).
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Bujurquina huallagae, two specimens from close to type locality (locality P19-26; see Table S1).

B) Southern group species (unpatterned dorsal fin):

(species are ordered geographically from N to S)
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Bujurquina apoparuana, three specimens from close to type locality (locality P19-30; (see Table S1).
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Bujurquina hophrys, three specimens from close to type locality (localities P19-33, top and P19-34, middle, bottom; see Table S1).
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Bujurquina megalospilus, two specimens from close to type locality (localities P19-08, top, and P19-05, bottom; see Table S1).
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Bujurquina robusta, two specimens from close to type locality (localitiy P15-2; see Table S1).
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Bujurquina labiosa, three specimens from close to type locality (localities P15-1, top, and P15-3, middle, bottom; see Table S1).
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Bujurquina eurhinus, three specimens from locality P19-40 (see Table S1).
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Bujurquina tambopatae, three specimens from type locality (locality P7-1; see Table S1).
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Bujurquina oenolaemus, three specimens from type locality (locality Bo7-22; see Table S1).
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Bujurquina vittata, two specimens from localities P16-13 (top) and P16-12 (bottom; see Table S1).
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Fig. S2. Outgroups of phylogenetic analysis showing calibration nodes (in yellow) and resulting dating estimates for these nodes (in green) in the final phylogenetic analysis from BEAST (Fig. 17). Tree is NJ topology, values at nodes are MP bootstrap. 
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Fig. S3. Introgressed samples of the morphologically and biogeographically Southern group species B. megalospilus, B. labiosa and B. robusta found in exploratory NJ analysis within the Northern group species B. syspilus. Non-introgressed samples of B. labiosa and B. robusta are found as separate Southern group species in all phylogenetic analyses (see Fig. 17). Non-introgressed samples of B. megalospilus have not been found in this study. Values at nodes are MP bootstrap. Only part of the NJ tree is shown for clarity.

Table S1. Specimens included in the study.

Table S2. Table of proportional measurements in percent of standard length in described species of Bujurquina. The table include specimens above 40 mm SL, PCA from these data (Figs. 12-15) are based on specimens above 60 mm SL, except B. cordemadi, B. labiosa, B. megalospilus, B. oenolaemus, and B. vittata where some specimens between 50 and 60 mm SL were used because of lack of enough larger specimens. SD=standard deviation. Data for B. pardus is from Arbour et al. (2014) and for B. cordemadi from Kullander (1986). Colors aid in visualizing delimitation of the described species from B. omagua. Values in orange are smaller than in B. omagua and show no overlap between B. omagua and the given species, values in green are larger than in B. omagua and also show no overlap. Values in orange and red are thus diagnostic between B. omagua and the described species. Values in grey are not strictly diagnostic, those in dark grey provide tendency towards separation while those in light grey provide no separation.  

	
	
	B. apoparuana
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	16
	56.0
	43.6
	79.0
	

	Head length
	16
	34.9
	32.8
	40.7
	2.0

	Snout length
	16
	7.8
	6.5
	10.1
	1.0

	Body depth
	16
	44.8
	41.4
	48.0
	1.8

	Orbital diameter
	16
	13.1
	11.3
	15.6
	1.1

	Head width
	16
	19.2
	18.7
	20.0
	0.4

	Interorbital width
	16
	11.6
	10.8
	13.2
	0.7

	Preorbital depth
	16
	7.4
	6.2
	9.0
	0.9

	Caudal-peduncle depth
	16
	17.2
	16.2
	18.2
	0.5

	Caudal-peduncle length
	16
	12.2
	11.2
	13.0
	0.5

	Pectoral-fin length
	15
	35.5
	33.8
	39.3
	1.4

	Pelvic-fin length
	16
	33.5
	30.2
	36.9
	2.0

	Last dorsal-fin spine length
	14
	18.6
	16.9
	19.6
	0.8

	
	
	
	
	
	

	
	
	B. cordemadi
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	2
	56.1
	50.4
	61.8
	

	Head length
	2
	33.5
	33.3
	33.7
	0.2

	Snout length
	2
	7.4
	6.9
	7.8
	0.6

	Body depth
	2
	42.9
	42.3
	43.5
	0.9

	Orbital diameter
	2
	12.7
	12.1
	13.3
	0.8

	Head width
	2
	19.5
	19.2
	19.7
	0.4

	Interorbital width
	2
	11.8
	11.3
	12.3
	0.7

	Preorbital depth
	2
	7.5
	7.1
	7.8
	0.4

	Caudal-peduncle depth
	2
	17.2
	17.2
	17.3
	0.1

	Caudal-peduncle length
	2
	11.6
	11.3
	11.8
	0.4

	Pectoral-fin length
	2
	33.3
	32.5
	34.1
	1.1

	Pelvic-fin length
	2
	34.7
	34.5
	35.0
	0.3

	Last dorsal-fin spine length
	2
	17.4
	17.2
	17.7
	0.4

	
	
	
	
	
	

	
	
	B. eurhinus
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	22
	67.9
	45.0
	82.5
	

	Head length
	22
	33.8
	31.2
	35.8
	1.2

	Snout length
	22
	9.0
	7.8
	10.4
	0.7

	Body depth
	22
	40.2
	38.0
	43.8
	1.5

	Orbital diameter
	22
	11.2
	9.9
	12.9
	0.9

	Head width
	22
	18.8
	17.4
	19.9
	0.6

	Interorbital width
	22
	11.2
	10.2
	13.4
	0.8

	Preorbital depth
	22
	8.6
	6.7
	10.1
	0.9

	Caudal-peduncle depth
	22
	16.5
	14.7
	24.4
	1.9

	Caudal-peduncle length
	22
	14.0
	12.6
	15.7
	1.0

	Pectoral-fin length
	22
	31.0
	27.8
	36.0
	2.0

	Pelvic-fin length
	21
	36.6
	31.2
	42.1
	2.9

	Last dorsal-fin spine length
	22
	16.1
	14.5
	18.3
	1.2

	
	
	
	
	
	

	
	
	B. hophrys
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	15
	56.6
	41.2
	79.7
	

	Head length
	15
	34.2
	32.9
	36.1
	1.1

	Snout length
	15
	8.3
	6.3
	11.5
	1.4

	Body depth
	15
	40.7
	37.2
	44.7
	2.0

	Orbital diameter
	15
	12.5
	10.9
	14.1
	1.1

	Head width
	15
	18.6
	18.0
	19.8
	0.5

	Interorbital width
	15
	10.6
	9.2
	12.4
	0.9

	Preorbital depth
	15
	6.9
	5.6
	9.2
	1.1

	Caudal-peduncle depth
	15
	15.9
	14.8
	16.9
	0.6

	Caudal-peduncle length
	15
	13.5
	12.1
	14.8
	0.9

	Pectoral-fin length
	12
	34.4
	32.0
	36.6
	1.1

	Pelvic-fin length
	13
	34.5
	29.5
	41.2
	3.3

	Last dorsal-fin spine length
	14
	16.6
	10.9
	18.2
	1.9

	
	
	
	
	
	

	
	
	B. huallagae
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	26
	63.4
	44.0
	82.8
	

	Head length
	26
	33.0
	31.8
	35.2
	0.9

	Snout length
	26
	8.6
	7.4
	9.9
	0.7

	Body depth
	26
	41.9
	39.1
	44.7
	1.6

	Orbital diameter
	26
	11.3
	10.3
	12.3
	0.6

	Head width
	26
	17.8
	16.8
	18.6
	0.5

	Interorbital width
	26
	11.1
	9.8
	13.2
	0.8

	Preorbital depth
	26
	7.6
	4.9
	9.7
	1.0

	Caudal-peduncle depth
	26
	16.6
	15.8
	17.8
	0.6

	Caudal-peduncle length
	26
	13.4
	11.8
	14.7
	0.8

	Pectoral-fin length
	25
	30.7
	28.6
	32.9
	1.3

	Pelvic-fin length
	24
	32.1
	26.9
	40.3
	3.0

	Last dorsal-fin spine length
	25
	17.2
	15.7
	19.1
	0.8

	
	
	
	
	
	

	
	
	B. labiosa
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	3
	60.9
	50.4
	62.6
	

	Head length
	3
	37.1
	36.2
	37.9
	0.9

	Snout length
	3
	10.6
	9.3
	11.3
	1.0

	Body depth
	3
	39.2
	38.4
	40.4
	0.9

	Orbital diameter
	3
	11.4
	10.9
	11.9
	0.5

	Head width
	3
	19.2
	18.9
	19.5
	0.3

	Interorbital width
	3
	9.9
	8.7
	10.7
	0.8

	Preorbital depth
	3
	8.6
	7.8
	9.8
	1.0

	Caudal-peduncle depth
	3
	15.5
	14.7
	16.3
	0.8

	Caudal-peduncle length
	3
	13.9
	12.7
	14.7
	1.0

	Pectoral-fin length
	3
	28.7
	27.5
	29.5
	0.6

	Pelvic-fin length
	3
	28.6
	27.7
	29.7
	1.0

	Last dorsal-fin spine length
	3
	14.6
	13.4
	15.4
	0.8

	
	
	
	
	
	

	
	
	B. megalospilus
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	5
	53.6
	46.1
	70.7
	

	Head length
	5
	34.6
	33.4
	36.9
	1.3

	Snout length
	5
	6.8
	5.6
	7.9
	0.8

	Body depth
	5
	43.8
	42.0
	44.8
	1.2

	Orbital diameter
	5
	14.0
	12.4
	14.9
	1.0

	Head width
	5
	20.3
	20.0
	20.9
	0.4

	Interorbital width
	5
	11.5
	11.2
	12.0
	0.4

	Preorbital depth
	5
	7.0
	6.3
	7.9
	0.6

	Caudal-peduncle depth
	5
	17.8
	16.5
	19.3
	1.2

	Caudal-peduncle length
	5
	12.1
	11.2
	12.7
	0.6

	Pectoral-fin length
	5
	38.5
	37.2
	40.6
	1.3

	Pelvic-fin length
	5
	39.2
	35.1
	47.6
	5.0

	Last dorsal-fin spine length
	5
	19.8
	19.0
	20.9
	0.7

	
	
	
	
	
	

	
	
	B. moriorum
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	17
	62.6
	40.6
	92.1
	

	Head length
	17
	34.4
	33.8
	35.7
	0.5

	Snout length
	17
	8.3
	6.6
	10.7
	1.4

	Body depth
	17
	42.7
	40.2
	46.3
	1.6

	Orbital diameter
	17
	12.8
	11.1
	15.0
	1.3

	Head width
	17
	19.0
	18.1
	20.4
	0.6

	Interorbital width
	17
	11.1
	9.4
	13.3
	1.3

	Preorbital depth
	17
	7.4
	4.9
	10.7
	1.7

	Caudal-peduncle depth
	17
	16.4
	15.2
	18.3
	0.9

	Caudal-peduncle length
	17
	14.0
	12.6
	16.0
	0.9

	Pectoral-fin length
	16
	34.7
	32.8
	37.4
	1.2

	Pelvic-fin length
	17
	34.3
	30.2
	39.9
	2.7

	Last dorsal-fin spine length
	17
	17.6
	15.7
	18.8
	0.9

	
	
	
	
	
	

	
	
	B. oenolaemus
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	8
	52.9
	44.5
	67.2
	

	Head length
	8
	39.1
	38.6
	40.4
	0.6

	Snout length
	8
	11.4
	10.3
	13.1
	0.9

	Body depth
	8
	41.9
	40.7
	47.2
	2.0

	Orbital diameter
	8
	12.5
	11.8
	12.8
	0.4

	Head width
	8
	19.3
	18.8
	20.8
	0.6

	Interorbital width
	8
	10.6
	9.9
	12.1
	0.8

	Preorbital depth
	8
	9.4
	8.7
	10.7
	0.7

	Caudal-peduncle depth
	8
	16.8
	16.1
	18.9
	0.9

	Caudal-peduncle length
	8
	11.5
	10.1
	13.0
	1.0

	Pectoral-fin length
	8
	30.5
	29.0
	32.2
	1.4

	Pelvic-fin length
	8
	32.5
	30.5
	34.0
	1.3

	Last dorsal-fin spine length
	8
	16.2
	15.5
	17.0
	0.5

	
	
	
	
	
	

	
	
	B. ortegai
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	5
	73.3
	60.4
	110.1
	

	Head length
	5
	33.4
	32.9
	34.1
	0.6

	Snout length
	5
	9.5
	8.6
	11.3
	1.0

	Body depth
	5
	40.9
	37.3
	42.9
	2.2

	Orbital diameter
	5
	11.0
	9.4
	11.9
	1.0

	Head width
	5
	18.6
	17.9
	19.2
	0.5

	Interorbital width
	5
	11.7
	11.0
	13.4
	1.0

	Preorbital depth
	5
	8.6
	7.1
	10.5
	1.3

	Caudal-peduncle depth
	5
	16.1
	15.6
	16.7
	0.5

	Caudal-peduncle length
	4
	14.9
	14.1
	15.7
	0.7

	Pectoral-fin length
	5
	33.8
	32.7
	35.0
	1.1

	Pelvic-fin length
	5
	33.6
	31.1
	35.5
	1.6

	Last dorsal-fin spine length
	5
	15.2
	13.4
	16.0
	1.0

	
	
	
	
	
	

	
	
	B. pardus
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	12
	68.8
	54.9
	76.9
	

	Head length
	12
	34.1
	32.8
	36.7
	1

	Snout length
	12
	11.8
	9.7
	13.3
	1

	Body depth
	12
	39.5
	38.1
	42.2
	1

	Orbital diameter
	12
	11.6
	10.5
	12.5
	0.6

	Head width
	12
	19.1
	17.9
	19.7
	0.5

	Interorbital width
	12
	10.4
	9.3
	11.2
	0.5

	Preorbital depth
	12
	7.5
	6.1
	8.2
	0.7

	Caudal-peduncle depth
	12
	15.5
	14.4
	17.3
	0.8

	Caudal-peduncle length
	12
	13.6
	12.2
	14.7
	0.8

	Pectoral-fin length
	12
	30
	28.5
	31.8
	1.2

	Pelvic-fin length
	12
	32.4
	29.6
	36.2
	1.9

	Last dorsal-fin spine length
	12
	13.2
	11.8
	14.3
	0.8

	
	
	
	
	
	

	
	
	B. peregrinabunda
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	3
	69.2
	63.2
	78.3
	

	Head length
	3
	33.0
	32.1
	33.5
	0.9

	Snout length
	3
	8.0
	7.9
	8.3
	0.2

	Body depth
	3
	44.9
	44.6
	45.1
	0.3

	Orbital diameter
	3
	11.8
	11.2
	12.2
	0.5

	Head width
	3
	18.4
	18.2
	18.6
	0.2

	Interorbital width
	3
	11.7
	11.4
	11.9
	0.3

	Preorbital depth
	3
	7.7
	6.8
	8.2
	0.7

	Caudal-peduncle depth
	3
	16.2
	15.7
	17.1
	0.8

	Caudal-peduncle length
	3
	13.4
	12.3
	14.4
	1.0

	Pectoral-fin length
	2
	35.1
	34.5
	35.6
	0.6

	Pelvic-fin length
	3
	33.7
	32.5
	34.5
	1.0

	Last dorsal-fin spine length
	3
	18.4
	18.1
	18.8
	0.3

	
	
	
	
	
	

	
	
	B. robusta
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	6
	78.0
	70.6
	87.6
	

	Head length
	6
	33.3
	32.1
	34.1
	0.7

	Snout length
	6
	9.5
	8.1
	10.6
	0.8

	Body depth
	6
	42.4
	41.6
	44.7
	1.2

	Orbital diameter
	6
	10.8
	10.4
	11.2
	0.3

	Head width
	6
	19.0
	17.8
	19.8
	0.8

	Interorbital width
	6
	11.8
	10.7
	12.9
	0.9

	Preorbital depth
	6
	10.0
	9.2
	10.7
	0.6

	Caudal-peduncle depth
	6
	17.1
	16.3
	17.8
	0.6

	Caudal-peduncle length
	6
	13.7
	12.6
	14.7
	0.9

	Pectoral-fin length
	6
	31.6
	30.3
	33.2
	1.2

	Pelvic-fin length
	6
	39.8
	37.0
	42.8
	2.4

	Last dorsal-fin spine length
	6
	16.5
	15.6
	17.3
	0.6

	
	
	
	
	
	

	
	
	B. syspilus
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	14
	66.7
	52.4
	103.0
	

	Head length
	14
	33.9
	31.8
	35.6
	1.1

	Snout length
	14
	8.0
	6.9
	9.8
	0.8

	Body depth
	13
	45.0
	42.8
	48.1
	1.5

	Orbital diameter
	14
	12.5
	11.2
	14.2
	0.8

	Head width
	14
	19.4
	18.9
	20.2
	0.4

	Interorbital width
	14
	12.2
	11.1
	13.9
	0.8

	Preorbital depth
	14
	8.5
	7.6
	10.1
	0.8

	Caudal-peduncle depth
	14
	17.2
	16.4
	17.7
	0.4

	Caudal-peduncle length
	14
	12.4
	11.1
	13.1
	0.6

	Pectoral-fin length
	14
	38.8
	35.7
	40.1
	1.1

	Pelvic-fin length
	14
	38.2
	33.5
	44.6
	2.8

	Last dorsal-fin spine length
	12
	19.0
	17.0
	20.6
	1.1

	
	
	
	
	
	

	
	
	B. tambopatae
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	8
	66.0
	49.4
	81.5
	

	Head length
	8
	33.9
	32.3
	35.0
	0.8

	Snout length
	8
	8.5
	7.7
	10.0
	0.8

	Body depth
	8
	41.8
	39.2
	43.4
	1.8

	Orbital diameter
	8
	12.0
	11.3
	13.1
	0.6

	Head width
	8
	19.0
	18.2
	19.4
	0.4

	Interorbital width
	8
	11.4
	10.0
	12.3
	0.8

	Preorbital depth
	8
	8.2
	6.5
	9.4
	1.2

	Caudal-peduncle depth
	8
	16.5
	15.5
	17.3
	0.6

	Caudal-peduncle length
	8
	11.5
	10.7
	12.5
	0.6

	Pectoral-fin length
	8
	35.2
	32.6
	37.0
	1.3

	Pelvic-fin length
	8
	40.8
	33.2
	48.0
	4.7

	Last dorsal-fin spine length
	8
	18.1
	16.4
	19.7
	1.2

	
	
	
	
	
	

	
	
	B. vittata
	
	
	

	 
	n
	Mean
	Range
	 
	SD

	 
	 
	 
	min
	max
	 

	Standard length (mm)
	8
	53.7
	44.9
	68.7
	

	Head length
	8
	35.6
	34.3
	36.8
	0.9

	Snout length
	8
	8.7
	8.1
	9.6
	0.5

	Body depth
	8
	45.2
	43.7
	47.0
	1.3

	Orbital diameter
	8
	12.8
	12.5
	13.4
	0.3

	Head width
	8
	20.7
	20.3
	21.1
	0.3

	Interorbital width
	8
	12.4
	11.4
	13.8
	0.7

	Preorbital depth
	8
	8.7
	8.0
	9.8
	0.6

	Caudal-peduncle depth
	8
	18.8
	18.2
	19.5
	0.4

	Caudal-peduncle length
	8
	11.4
	10.6
	12.6
	0.6

	Pectoral-fin length
	7
	39.2
	37.7
	41.3
	1.4

	Pelvic-fin length
	8
	39.1
	33.3
	44.9
	3.8

	Last dorsal-fin spine length
	8
	19.5
	18.5
	20.5
	0.8


