Supplementary materials
Table S1. ⁸⁷Sr/⁸⁶Sr ratios of water and Sr concentrations in September 2014 and May and December 2015.
	Site name
	⁸⁷Sr/⁸⁶Sr ratios of water
	Sr concentrations (μg/L) of water

	
	2014 Sep.
	2015 May
	2015 Dec.
	2014 Sep.
	2015 May
	2015 Dec.

	Kozuchi water system
	
	
	
	
	
	

	KM1
	0.70722
	0.70720
	0.70722
	45.3
	38.5
	35.6

	KM2
	0.70748
	0.70740
	0.70737
	46.9
	41.4
	38.8

	KM3
	0.70778
	0.70752
	0.70746
	58.8
	40.8
	41.2

	
	
	
	
	
	
	

	KA1
	0.70959
	0.70927
	0.70960
	57.2
	31.5
	53.9

	KA2
	
	0.70938
	0.70955
	
	36.4
	57.9

	KA3
	
	0.70955
	0.70962
	
	34.4
	56.3

	KA4
	0.70969
	0.70943
	0.70961
	53.2
	32.5
	57.9

	KA5
	
	0.70914
	0.70928
	
	82.3
	106.0

	KA6
	
	0.70916
	0.70927
	
	84.2
	118.0

	KA7
	0.70889
	0.70918
	0.70850
	176.3
	83.9
	78.4

	
	
	
	
	
	
	

	KB1
	0.70779
	0.70768
	0.70819
	74.3
	119.3
	46.9

	KB2
	0.70786
	0.70765
	0.70840
	66.3
	52.4
	48.7

	KB3
	0.70793
	0.70770
	0.70807
	62.0
	48.0
	56.9

	
	
	
	
	
	
	

	Otsuchi water system
	
	
	
	
	
	

	OM1
	0.70852
	0.70843
	0.70840
	57.9
	50.1
	47.9

	OM2
	0.70852
	0.70842
	0.70839
	60.2
	50.6
	48.5

	OM3
	0.70857
	0.70853
	0.70852
	60.5
	50.4
	54.9

	OM4
	0.70904
	
	
	233.0
	
	

	
	
	
	
	
	
	

	OA1
	0.70854
	0.70856
	0.70859
	57.4
	50.8
	60.3

	OA2
	0.70853
	0.70858
	0.70863
	57.3
	49.8
	56.8

	OA3
	0.70851
	0.70852
	0.70860
	54.2
	51.0
	61.0

	
	
	
	
	
	
	

	OB1
	0.70847
	0.70844
	0.70840
	64.7
	55.1
	56.2

	
	
	
	
	
	
	

	New habitats
	
	
	
	
	
	

	NH1
	
	0.70773
	0.70774
	
	40.6
	48.4

	NH2
	0.70767
	0.70766
	0.70767
	43.3
	41.5
	43.7

	NH3
	0.70776
	0.70774
	0.70782
	46.4
	45.4
	48.4

	NH4
	0.70779
	0.70779
	0.70785
	41.9
	34.3
	57.4

	NH5
	0.70784
	0.70784
	0.70785
	41.7
	38.2
	74.2

	NH6
	0.70895
	0.70914
	0.70858
	96.9
	112.2
	88.0

	NH7
	0.70848
	0.70898
	0.70905
	87.2
	450.8
	78.0

	Spring water near NH7
	0.70853
	
	
	70.0
	
	

	NH8
	0.70870
	0.70885
	0.70913
	69.1
	182.8
	315.4

	Spring water near NH8
	0.70833
	
	
	54.4
	
	

	NH9
	0.70861
	0.70917
	0.70917
	52.9
	6291.4
	4479.2

	Spring water near NH9
	0.70835
	
	
	53.1
	
	

	NH10
	
	0.70833
	0.70844
	
	53.6
	190.8

	Spring water near NH10
	
	0.70833
	
	
	54.3
	

	NH11
	0.70834
	0.70908
	0.70896
	53.6
	1078.4
	464.1

	Spring water near NH11
	0.70832
	
	
	55.9
	
	

	NH12
	0.70857
	0.70908
	0.70907
	62.7
	1043.9
	757.7

	Spring water near NH12
	0.70834
	
	
	55.8
	
	

	NH13
	0.70836
	0.70838
	0.70847
	56.9
	53.0
	56.2

	Spring water near NH13
	0.70845
	
	
	55.7
	
	




Table S2. Classification results for ⁸⁷Sr/⁸⁶Sr ratios of water in the tidal zones into SIGs. Data marked with a superscript asterisk were outside the defined SIG range and classified as SIG with the highest probability using from the probability density function of each SIG.
	Sites in the tidal zones
	2014 Sep.
	2015 May
	2015 Dec.

	
	⁸⁷Sr/⁸⁶Sr ratios of water
	Classification results
	⁸⁷Sr/⁸⁶Sr ratios of water
	Classification results
	⁸⁷Sr/⁸⁶Sr ratios of water
	Classification results

	Tidal zone 1
	
	
	
	
	
	

	KM3
	0.70778
	SIG3
	0.70752
	SIG4
	0.70746
	SIG4

	KA5
	
	
	0.70914
	SIG1*
	0.70928
	SIG1

	KA6
	
	
	0.70916
	SIG1*
	0.70927
	SIG1

	KA7
	0.70889
	SIG1*
	0.70918
	SIG1*
	0.70850
	SIG2

	Tidal zone 2
	
	
	
	
	
	

	OM4
	0.70904
	SIG1*
	
	
	
	

	NH6
	0.70895
	SIG1*
	0.70914
	SIG1*
	0.70858
	SIG2

	NH7
	0.70848
	SIG2
	0.70898
	SIG1*
	0.70905
	SIG1*

	NH8
	0.70870
	SIG2*
	0.70885
	SIG2*
	0.70913
	SIG1*

	NH9
	0.70861
	SIG2
	0.70917
	SIG1*
	0.70917
	SIG1*

	NH10
	
	
	0.70833
	SIG2*
	0.70844
	SIG2

	NH11
	0.70834
	SIG2*
	0.70908
	SIG1*
	0.70896
	SIG1*

	NH12
	0.70857
	SIG2
	0.70908
	SIG1*
	0.70907
	SIG1*

	NH13
	0.70836
	SIG2*
	0.70838
	SIG2
	0.70847
	SIG2





Table S3. ⁸⁷Sr/⁸⁶Sr ratios of organisms. Otolith ⁸⁷Sr/⁸⁶Sr ratios of individual sticklebacks sampled at seven KA sites (KA6: n = 9, KA7: n = 4, other sites: n = 10), two KB sites (KB1: n = 13, KB3: n = 4), three OA sites (OA1: n = 10, OA2: n = 10, OA3: n = 4), and four NH sites (NH1: n = 10, KH2: n = 10, NH10: n = 11, KH13: n = 7) and ⁸⁷Sr/⁸⁶Sr ratios of chironomid sampled at three sites (OA1,OA3, and KA1). Classification results for otolith ⁸⁷Sr/⁸⁶Sr ratios into SIGs were also showed. Data marked with a superscript asterisk were outside the defined SIG range and classified as SIG with the highest probability using from the probability density function of each SIG.
	Site name
	ID
	87Sr/86Sr ratios
	SIG
	
	Site name
	ID
	87Sr/86Sr ratios
	SIG

	KA1
	1
	0.709568
	SIG1
	
	OA1
	1
	0.708805
	SIG2*

	
	2
	0.709662
	SIG1
	
	
	2
	0.708920
	SIG1*

	
	3
	0.709641
	SIG1
	
	
	3
	0.708757
	SIG2*

	
	4
	0.709794
	SIG1*
	
	
	4
	0.708756
	SIG2*

	
	5
	0.709518
	SIG1
	
	
	5
	0.708921
	SIG1*

	
	6
	0.709542
	SIG1
	
	
	6
	0.708736
	SIG2*

	
	7
	0.709641
	SIG1
	
	
	7
	0.708785
	SIG2*

	
	8
	0.709753
	SIG1
	
	
	8
	0.708869
	SIG2*

	
	9
	0.709534
	SIG1
	
	
	9
	0.708906
	SIG1*

	
	10
	0.709662
	SIG1
	
	
	10
	0.708766
	SIG2*

	KA2
	1
	0.709635
	SIG1
	
	OA2
	1
	0.708917
	SIG1*

	
	2
	0.709716
	SIG1
	
	
	2
	0.708829
	SIG2*

	
	3
	0.709666
	SIG1
	
	
	3
	0.708836
	SIG2*

	
	4
	0.709785
	SIG1
	
	
	4
	0.708692
	SIG2*

	KA2
	5
	0.709740
	SIG1
	
	OA2
	5
	0.708772
	SIG2*

	
	6
	0.709711
	SIG1
	
	
	6
	0.708800
	SIG2*

	
	7
	0.709650
	SIG1
	
	
	7
	0.708844
	SIG2*

	
	8
	0.709704
	SIG1
	
	
	8
	0.708775
	SIG2*

	
	9
	0.709643
	SIG1
	
	
	9
	0.708826
	SIG2*

	
	10
	0.709570
	SIG1
	
	
	10
	0.707683
	SIG3

	KA3
	1
	0.709751
	SIG1
	
	OA3
	1
	0.708515
	SIG2

	
	2
	0.709647
	SIG1
	
	
	2
	0.708500
	SIG2

	
	3
	0.709699
	SIG1
	
	
	3
	0.709554
	SIG1

	
	4
	0.709699
	SIG1
	
	
	4
	0.708619
	SIG2

	
	5
	0.709661
	SIG1
	
	NH1
	1
	0.707793
	SIG3

	
	6
	0.709723
	SIG1
	
	
	2
	0.707773
	SIG3

	
	7
	0.709688
	SIG1
	
	
	3
	0.707774
	SIG3

	
	8
	0.709727
	SIG1
	
	
	4
	0.707740
	SIG3

	
	9
	0.709789
	SIG1
	
	
	5
	0.707739
	SIG3

	
	10
	0.709725
	SIG1
	
	
	6
	0.707826
	SIG3

	KA4
	1
	0.709631
	SIG1
	
	
	7
	0.707755
	SIG3

	
	2
	0.709667
	SIG1
	
	
	8
	0.707745
	SIG3

	
	3
	0.709722
	SIG1
	
	
	9
	0.707733
	SIG3

	
	4
	0.709525
	SIG1
	
	
	10
	0.707707
	SIG3

	
	5
	0.709609
	SIG1
	
	NH2
	1
	0.707874
	SIG3

	
	6
	0.709664
	SIG1
	
	
	2
	0.707819
	SIG3

	
	7
	0.709653
	SIG1
	
	
	3
	0.707740
	SIG3

	KA4
	8
	0.709504
	SIG1
	
	NH2
	4
	0.707857
	SIG3

	
	9
	0.709666
	SIG1
	
	
	5
	0.707798
	SIG3

	
	10
	0.709682
	SIG1
	
	
	6
	0.707734
	SIG3

	KA5
	1
	0.709636
	SIG1
	
	
	7
	0.707805
	SIG3

	
	2
	0.708993
	SIG1*
	
	
	8
	0.708879
	SIG1*

	
	3
	0.709375
	SIG1
	
	
	9
	0.707784
	SIG3

	
	4
	0.707744
	SIG3
	
	
	10
	0.707761
	SIG3

	
	5
	0.709637
	SIG1
	
	NH10
	1
	0.708377
	SIG2

	
	6
	0.707843
	SIG3
	
	
	2
	0.708358
	SIG2*

	
	7
	0.708892
	SIG1*
	
	
	3
	0.708342
	SIG2*

	
	8
	0.709016
	SIG1*
	
	
	4
	0.708330
	SIG2*

	
	9
	0.707776
	SIG3
	
	
	5
	0.708342
	SIG2*

	
	10
	0.709337
	SIG1
	
	
	6
	0.708448
	SIG2

	KA6
	1
	0.708641
	SIG2
	
	
	7
	0.708314
	SIG2*

	
	2
	0.709207
	SIG1*
	
	
	8
	0.708345
	SIG2*

	
	3
	0.709676
	SIG1
	
	
	9
	0.708390
	SIG2

	
	4
	0.707596
	SIG3*
	
	
	10
	0.708365
	SIG2*

	
	5
	0.708762
	SIG2*
	
	
	11
	0.708350
	SIG2*

	
	6
	0.708640
	SIG2
	
	NH13
	1
	0.708665
	SIG2*

	
	7
	0.709326
	SIG1
	
	
	2
	0.708360
	SIG2*

	
	8
	0.708796
	SIG2*
	
	
	3
	0.708364
	SIG2*

	
	9
	0.709030
	SIG1*
	
	
	4
	0.708467
	SIG2

	KA7
	1
	0.709676
	SIG1
	
	
	5
	0.708385
	SIG2

	KA7
	2
	0.709713
	SIG1
	
	NH13
	6
	0.708358
	SIG2*

	
	3
	0.709039
	SIG1*
	
	
	7
	0.708407
	SIG2

	
	4
	0.709622
	SIG1
	
	
	
	
	

	KB1
	1
	0.707868
	SIG3
	
	Chironomid
	
	
	

	
	2
	0.707831
	SIG3
	
	OA1
	
	0.709235
	

	
	3
	0.707903
	SIG3
	
	OA3
	
	0.709572
	

	
	4
	0.707994
	SIG3*
	
	KA1
	
	0.710075
	

	
	5
	0.707845
	SIG3
	
	
	
	
	

	
	6
	0.707916
	SIG3
	
	
	
	
	

	
	7
	0.707965
	SIG3*
	
	
	
	
	

	
	8
	0.708013
	SIG3*
	
	
	
	
	

	
	9
	0.707883
	SIG3
	
	
	
	
	

	
	10
	0.707988
	SIG3*
	
	
	
	
	

	
	11
	0.707963
	SIG3*
	
	
	
	
	

	
	12
	0.707934
	SIG3*
	
	
	
	
	

	
	13
	0.707933
	SIG3*
	
	
	
	
	

	KB3
	1
	0.707957
	SIG3*
	
	
	
	
	

	
	2
	0.707933
	SIG3*
	
	
	
	
	

	
	3
	0.707924
	SIG3
	
	
	
	
	

	
	4
	0.707920
	SIG3
	
	
	
	
	






Figure S1. 
To investigate the influence of the geology of the Otsuchi coastal area on each tributary, the hydrological analysis was performed using the map analysis software QGIS 3.34.8 and QGIS software GRASS8 (version 2.0)1. By analyzing elevation data (DEM) provided by the Geospatial Information Authority of Japan2 using r.watershed tool of GRASS8, we calculated the total catchment volume (accumulated discharge pixel volume) at a given point on a river. By weighting each geological type in the catchment volume calculation (pixels with a certain geology were weighted one, and pixels without that geology were weighted zero), we calculated the effects of each geological unit on water bodies. The influences of the basalt block of the accretionary complex (B), chert block of the accretionary complex (C), mélange matrix of the accretionary complex (D), and sediments (E) were illustrated, with the accumulated volume increasing from yellow to green, blue, and black. The results suggested that OB was influenced by the basalt block of the accretionary complex, whereas OA was not. Conversely, both KA and KB were influenced by all geological units.
To make the river shape in the results closer to reality, a river line (A, which was created based on the standard map of the Geospatial Information Authority of Japan3) was embedded in the DEM using the r.carve tool of GRASS before the calculation. In addition, the DEM data (XML format) provided by the Geospatial Information Authority of Japan were converted to GeoTIFF format, which can be used in QGIS, using QuickDEM4JP provided by MIERUNE Inc. The calculation was performed based only on information within the study area (the Otsuchi coastal area map in Fig. 1 of the main text), and the volume of water accumulated from the upstream area of the mainstream was not included in the calculation.
1 GRASS-PROJECT (2013). Geographic resource analysis support system. https://grass.osgeo.org.
2 Geospatial Information Authority of Japan, GSI (2024). Basic map information (Digital elevation model 10m). https://fgd.gsi.go.jp/download/menu.php [Accessed: Sep. 29th, 2024]
3 Geospatial Information Authority of Japan, GSI (2024). GSI tile (Standard map). https://maps.gsi.go.jp/development/ichiran.html#std [Accessed: Sep. 29th, 2024]
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