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Supplement

Figures S1-S27 — Trends of shifts of the northern and southern boundaries of range and its center of nine
skate species in the Northwestern Pacific. Figures S28-S36 — Trends of CPUE changes of nine skate species in the
Northwestern Pacific.
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Figure S1. Trends of shifts of the northern boundaries of the Okhotsk skate Bathyraja violacea range in the
Northwestern Pacific. Here and on the Figs. S2-527 the Bering Sea is in blue, the Sea of Okhotsk is in green, the Sea of
Japan is in red, and the Pacific Ocean is in yellow.
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Figure S2. Trends of shifts of the center of the Okhotsk skate Bathyraja violacea range in the Northwestern Pacific.
Designations as in Figure S1.
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Figure S3. Trends of shifts of the southern boundaries of the Okhotsk skate Bathyraja violacea range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S4. Trends of shifts of the northern boundaries of the Aleutian skate Bathyraja aleutica range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S5. Trends of shifts of the center of the Aleutian skate Bathyraja aleutica range in the Northwestern Pacific.
Designations as in Figure S1.
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Figure S6. Trends of shifts of the southern boundaries of the Aleutian skate Bathyraja aleutica range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S7. Trends of shifts of the northern boundaries of the dusky-purple skate Bathyraja matsubarai range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S8. Trends of shifts of the center of the dusky-purple skate Bathyraja matsubarai range in the Northwestern
Pacific. Designations as in Figure S1.
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Figure S9. Trends of shifts of the southern boundaries of the dusky-purple skate Bathyraja matsubarai range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S10. Trends of shifts of the northern boundaries of the whiteblotched skate Bathyraja maculata range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S11. Trends of shifts of the center of the whiteblotched skate Bathyraja maculata range in the Northwestern
Pacific. Designations as in Figure S1.
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Figure S12. Trends of shifts of the southern boundaries of the whiteblotched skate Bathyraja maculata range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S13. Trends of shifts of the northern boundaries of the bottom skate Bathyraja bergi range in the Northwestern
Pacific. Designations as in Figure S1.
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Figure S14. Trends of shifts of the center of the bottom skate Bathyraja bergi range in the Northwestern Pacific.

Designations as in Figure S1.
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Figure S15. Trends of shifts of the southern boundaries of the bottom skate Bathyraja bergi range in the Northwestern

Pacific. Designations as in Figure S1.
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Figure S16. Trends of shifts of the northern boundaries of the mud skate Bathyraja taranetzi range in the

Northwestern Pacific. Designations as in Figure S1.

......... @ttt e ® Y = 6130567504

61
° r=-0.184, p = 0.816

(&)
g}
I

Latitude
(é)]
(&)

53

51 ~

49

1 2 3 4 5 6
Decade
Figure S17. Trends of shifts of the center of the mud skate Bathyraja taranetzi range in the Northwestern Pacific.
Designations as in Figure S1.



60 - y = 59.420x0-0033

.......... ... £=0.117, p = 0.883

58

Latitude
(€3] (&) (@) ()}
o N N »

N
oo
1

44

1 2 3 4 5 6
Decade
Figure S18. Trends of shifts of the southern boundaries of the mud skate Bathyraja taranetzi range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S19. Trends of shifts of the northern boundaries of the whitebrow skate Bathyraja minispinosa range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S20. Trends of shifts of the center of the whitebrow skate Bathyraja minispinosa range in the Northwestern
Pacific. Designations as in Figure S1.
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Figure S21. Trends of shifts of the southern boundaries of the whitebrow skate Bathyraja minispinosa range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S19. Trends of shifts of the northern boundaries of the sandpaper skate Bathyraja interrupta range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S23. Trends of shifts of the center of the sandpaper skate Bathyraja interrupta range in the Northwestern
Pacific. Designations as in Figure S1.
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Figure S24. Trends of shifts of the southern boundaries of the sandpaper skate Bathyraja interrupta range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S25. Trends of shifts of the northern boundaries of the challenger’s skate Bathyraja isotrachys range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S26. Trends of shifts of the center of the challenger’s skate Bathyraja isotrachys range in the Northwestern
Pacific. Designations as in Figure S1.
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Figure S27. Trends of shifts of the southern boundaries of the challenger’s skate Bathyraja isotrachys range in the
Northwestern Pacific. Designations as in Figure S1.
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Figure S28. Trends of CPUE changes of the Okhotsk skate Bathyraja violacea in the Northwestern Pacific. Here and on
the Figs. 29-36 the Bering Sea is in blue, the Sea of Okhotsk is in green, the Sea of Japan is in red, the Pacific Ocean is
in yellow, and all areas combined in black. The solid lines with circles indicate the average CPUEs, and the dotted
lines indicate the 95% confidence intervals.
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Figure S29. Trends of CPUE changes of the Aleutian skate Bathyraja aleutica in the Northwestern Pacific. Designations
as in Figure 528.
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Figure S30. Trends of CPUE changes of the dusky-purple skate Bathyraja matsubarai in the Northwestern Pacific.
Designations as in Figure 528.
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Figure S31. Trends of CPUE changes of the whiteblotched skate Bathyraja maculata in the Northwestern Pacific.
Designations as in Figure S28.
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Figure S32. Trends of CPUE changes of the bottom skate Bathyraja bergi in the Northwestern Pacific. Designations as
in Figure 528.
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Figure S33. Trends of CPUE changes of the mud skate Bathyraja taranetzi in the Northwestern Pacific. Designations as
in Figure 528.
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Figure S34. Trends of CPUE changes of the whitebrow skate Bathyraja minispinosa in the Northwestern Pacific.
Designations as in Figure 528.
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Figure S35. Trends of CPUE changes of the sandpaper skate Bathyraja interrupta in the Northwestern Pacific.
Designations as in Figure 528.
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Figure S36. Trends of CPUE changes of the challenger’s skate Bathyraja isotrachys in the Northwestern Pacific.
Designations as in Figure 528.
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