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Fig. S1 The figure illustrates the correlation coefficients for each pair of 16 environmental variables. If the correlation coefficient between two variables exceeded |0.7|, the less important one was excluded. The specific method can be found in the main text, reference 11.
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Fig. S2 Principal Component Analysis (PCA) of seven selected predictive factors, illustrating the explained variance percentages and cumulative variance percentages for each principal component: (a) for CL and CN; (b) for CLS and CLN





[image: figS3]
Fig. S3 Predictive performance of ten algorithms for C. niveatus and two C. lucidus populations(CLN, CLS): (a) True Skill Statistics (TSS); (b) Area Under the Curve (AUC). The red dashed line indicates the ensemble model cut-off.
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Fig. S4 the binary distribution of two C. lucidus populations(CLN, CLS) under future climate scenarios. Here, 0 indicates areas unsuitable for both CLN and CLS, 1 indicates suitability for one of them, and 2 represents areas of overlap under future conditions. There is no overlap between CLS and CLN.
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Fig. S5 Response curves for land offshore(km).
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Suplementary table 1 The source of occurrence records for CN and CL.
	species
	Database
	Simple size
	Time range
	Source
	Summary

	CL
	OBIS
	249
	1990-2022
	https://www.obis.org
	556

	CL
	GBIF
	219
	1990-2022
	https://www.gbif.org
	

	CL
	
	88
	2010-2022
	references[1-3]
	

	CN
	OBIS
	17
	1990-2022
	https://www.obis.org
	289

	CN
	GBIF
	222
	1990-2022
	https://www.gbif.org
	

	CN
	
	50
	2015-2019
	references[4]
	



Suplementary table 2 Environment variables for preliminary model analysis.
	Environment variable
	Unit
	Source
	Used or not

	Max salinity
	PSS
	http://www.bio-oracle.org
	N

	Mean salinity
	PSS
	http://www.bio-oracle.org
	Y

	Min salinity
	PSS
	http://www.bio-oracle.org
	N

	Max water temperature
	℃
	http://www.bio-oracle.org
	N

	Mean water temperature
	℃
	http://www.bio-oracle.org
	Y

	Min water temperature
	℃
	http://www.bio-oracle.org
	N

	Max chlorophyll concentration
	mg/m3
	http://www.bio-oracle.org
	N

	Mean chlorophyll concentration
	mg/m3
	http://www.bio-oracle.org
	Y

	Min chlorophyll concentration
	mg/m3
	http://www.bio-oracle.org
	N

	Water depth
	m
	https://gmed.auckland.ac.nz/
	Y

	Offshore distance
	km
	https://gmed.auckland.ac.nz/
	Y

	Max dissolved oxygen
	mol/m3
	http://www.bio-oracle.org
	N

	Mean dissolved oxygen
	mol/m3
	http://www.bio-oracle.org
	N

	Min dissolved oxygen
	mol/m3
	http://www.bio-oracle.org
	Y

	Primary productivity
	g/m3/day
	http://www.bio-oracle.org
	N

	Mean current velocity
	m/s
	http://www.bio-oracle.org
	Y


‘Y’ indicated the variable was retained after the collinear estimation and ‘N’ indicated the variable was removed .

Suplementary table 3 niche difference of two groups ’s comparison.
	Spec/population
	CL
	CN
	CLN
	CLS

	niche differentiation(βtotal)
	0.752
	0.823

	contraction/expansion(proportion)
	0.027(3.6%)
	0.457(55.53%)

	shift(proportion)
	0.725(96.40)
	0.366(44.47%)
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