[bookmark: _Toc67435989][bookmark: _Toc67435990]S1: Length-frequency distribution of samples which central vertebrae were collected from.
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Description automatically generated]Length-frequency distribution of a) Bathyraja. irrasa (n = 249), b) Bathyraja. eatonii (n = 22) and c) Bathyraja. murrayi (n = 21) which central vertebrae samples were collected from.

S2: Summary of known length-at-maturity information of Bathyraja spp.
	Species
	Sex
	L50 (mm)
	Reference

	Bathyraja
albomaculata
	M
	628
	Ruocco et al. 2006

	
	F
	653
	

	Bathyraja
aleutica
	M
	1210
	Ebert 2005

	
	F
	1330
	

	Bathyraja
brachyurops
	M
	579
	Arkhipkin et al. 2008

	
	F
	639
	

	
	F
	653
	

	Bathyraja
eatonii

	M
	900
	Francis 2006

	
	
	986
	Nowara et al. 2016

	
	
	1000
	Francis 2006

	
	F
	1000
	Francis 2006

	
	
	1072
	Nowara et al. 2016

	
	
	1100
	Francis 2006

	Bathyraja
griseocauda
	M
	945
	Arkhipkin et al. 2008

	
	F
	1082
	

	Bathyraja
interrupta
	M
	690
	Ainsley et al. 2014

	
	
	694
	Ebert 2005

	
	
	700
	Ainsley et al. 2011b

	
	F

	700
	Ebert 2005

	
	
	710
	Ainsley et al. 2014

	
	
	720
	Ainsley et al. 2011b

	Bathyraja
irrasa

	M
	1069
	Nowara et al. 2016

	
	F
	1124
	

	
	NA
	1210
	van Wijk & Williams 2005

	Bathyraja
lindbergi
	M
	784
	Ebert 2005


	
	F
	846
	

	Bathyraja
maculata
	M
	937
	Ebert 2005

	
	F
	990
	

	
	F
	1082
	

	Bathyraja
minispinosa
	M
	695
	Ebert 2005

	
	
	701
	Ainsley et al. 2011a

	
	F
	661
	Ebert 2005

	
	
	674
	Ainsley et al. 2011a

	Bathyraja
murrayi
	M
	449
	Nowara et al. 2016

	
	F
	434
	

	Bathyraja
parmifera

	M
	879
	Ebert 2005


	
	F
	920
	

	
	F
	990
	

	
	F
	1082
	

	Bathyraja
taranetzi
	M
	560
	Ebert 2005

	
	F
	630
	

	
	F
	639
	

	
	F
	653
	

	Bathyraja
trachura
	M
	735
	Ebert 2005

	
	F
	755
	



S2 shows the known length-at-maturity of several Bathyraja spp. through past studies. The length-at-maturity information in this table was presented for separate sexes (males- M and females- F) as well as for both sexes combined (NA).

[bookmark: _Toc67435987]S3: Posterior density plots (left panels) and trace plots (right panels) for the best fitting Bayesian Gompertz growth model for Bathyraja irrasa.
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From S3, there was good convergence, and all the growth parameters had a unimodal distribution. The trace plots show that the chains have mixed well, and the Auto Correlation Function (ACF) plot shows almost non-existent autocorrelation. 
[bookmark: _Toc67435988]S4: Posterior density plots (left panels) and trace plots (right panels) for the best fitting Bayesian Gompertz growth model for Bathyraja eatonii.
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From S4, there was good convergence, and all the growth parameters had a unimodal distribution as well. The trace plots show that the chains have mixed relatively well, and the ACF plot shows almost non-existent autocorrelation. 

S5: Posterior density plots (left panels) and trace plots (right panels) for the best fitting Bayesian Gompertz growth model for Bathyraja murrayi.
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From S5, there was good convergence, and all the growth parameters had a unimodal distribution as well. The trace plots show that the chains have mixed relatively well, and the ACF plot shows almost non-existent autocorrelation.


S6: Age-bias plots for Bathyraja irrasa vertebral counts.
[image: Chart, scatter chart

Description automatically generated]
Age-bias plot for 249 Bathyraja irrasa vertebral counts with (a) inter-reader variability between two independent readers and (b) intra-reader variability between two readings from a single reader. The mean age-specific agreements are plotted against a 1:1 equivalence line for comparison. APE and CV values are shown. 

Estimated ages ranged from 0 to 14 years, with an average of 4.87 (3.31 s.d.) years. Males had an age range from 0 to 14 years, with an average of 4.73 (3.14 s.d.) years. Females ranged from 0 to 13 years, with an average of 5 (3.48 s.d.) years. The age bias plot showed a slight bias for ages 3-4 (S6) but had minimal variation around the 1:1 line. Variation was lower within Reader 1’s estimates (APE 2.83, CV 4.01; S2b).

S7: Age-bias plots for (a) Bathyraja eatonii and (b) Bathyraja murrayi vertebral counts.



[image: ]
Age-bias plots for (a) Bathyraja eatonii and (b) Bathyraja murrayi vertebral counts showing the intra-reader variability between two readings from a single reader. The mean age-specific agreements are plotted against a 1:1 equivalence line for comparison. APE and CV values are shown. 

Bathyraja eatonii estimated ages ranged from 2 to 7 years, with an average of 3.95 (1.62 s.d.) years. Males had a broader age range from 2 to 7 years, with an average of 4.36 (1.74 s.d.) years and included both the youngest and oldest individuals of the species. Females ranged from 2 to 5 years, with an average of 3.25 (1.16 s.d.) years. The age bias plot for B. eatonii showed a noticeable variation around the 1:1 line (Bowker; x2= 12.00, P = 0.15; S7a). 

Bathyraja murrayi estimated ages ranged from 2 to 7 years, with an average of 4.95 (1.60 s.d.) years. Males had an age range from 2 to 7 years with an average of 5.10 (1.73 s.d.) years, while females had an age range from 2 to 6 years with an average of 4.82 (1.53 s.d.) years.  The age bias plot for B. murrayi showed only a slight variation around the 1:1 line (Bowker; x2= 7.00, P = 0.43; S7b).

S8: Length-frequency distribution of samples which length-at-maturity analyses were conducted on. 

Length-frequency distribution of a) Bathyraja irrasa (n = 37,612), b) Bathyraja eatonii (n = 19,186) and c) Bathyraja murrayi (n = 5,922) which length-at-maturity analyses were conducted on. [image: Chart, histogram
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S9: Summary of known age-at-maturity information of skate species.

	Genus
	Species
	Sex
	Age-at-maturity (years)
	Reference

	Amblyraja

	georgiana
	M
	6
	Francis 2006

	
	
	
	6
	Francis & Ó Maolagáin 2005

	
	
	
	7
	Francis 2006

	
	
	
	7
	Francis & Ó Maolagáin 2005

	
	
	F

	8
	Francis 2006

	
	
	
	8
	Francis & Ó Maolagáin 2005

	
	
	
	11
	

	
	
	
	13
	Francis 2006

	
	
	NA
	20
	Francis & Gallagher 2009

	Bathyraja
	brachyurops
	M
	8
	Arkhipkin et al. 2008

	
	
	F
	10
	

	
	griseocauda
	M
	14
	

	
	
	F
	18
	

	
	minispinosa
	M
	23
	Ainsley et al. 2011

	
	
	F
	24
	

	
	spp.
	NA
	8
	Constable, Williams & de la Mare 1998

	Beringraja
	binoculata
	NA
	10
	Zeiner and Wolf 1993

	
	
	NA
	12
	

	Dipturus
	chilensis
	M
	14
	Licandeo et al. 2006

	
	
	F
	11
	

	
	innominatus
	M
	7
	Francis et al. 2001

	
	
	F
	11
	

	
	
	NA
	13
	

	
	nasutus
	M
	4
	Francis et al. 2001

	
	
	F
	5
	

	
	
	NA
	6
	

	
	pullopunctata
	NA
	9
	Walmsley-Hart et al 1999

	Leucoraja
	erinacea
	NA
	4
	Waring 1984

	
	wallacei
	NA
	7
	Walmsley-Hart et al. 1999

	Raja
	clavata
	NA
	5
	Ryland and Ajayi 1984

	
	microocellata
	NA
	5
	

	
	montagui
	NA
	5
	

	
	rhina
	NA
	10
	Zeiner and Wolf 1993



[bookmark: _GoBack]
S10: Comparison of von Bertalanffy growth curves for Bathyraja irrasa, Bathyraja eatonii, Bathyraja murrayi and other similar skate species including Amblyraja georgiana, Bathyraja griseocauda, Bathyraja minispinosa  from previous studies.
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S10 shows a comparison of the von Bertalanffy growth curves of known length-at-age of different skate species through past studies. 
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