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y = -1.95E-05x + 0.0059
R² = 0.43  F = 6.9  P = 0.028
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Supplementary Figures

Supplementary Figure SF1.  Relationship between the mean pore density of different closely related Bolivina spissa and Bolivina subadvena from core-top 

samples (Costa Rica and Sagami Bay) and oxygen concentration (R2 = 0.43, p = 0.028). The error bars are the standard error of the mean (1SEM). 



Supplementary Figure SF2. Relationship between the mean pore density of different closely related Bolivina spissa and

Bolivina subadvena from core-top samples (Costa Rica and Sagami Bay) and temperature (R2 =0.50, p = 0.015). The error bars

are the standard error of the mean (1SEM).

y = 0.00021x + 0.0043
R² = 0.50  F = 9.1  P = 0.015
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y = 0.0058x - 0.1965
R² = 0.41  F = 6.2  P = 0.035
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Supplementary Figure SF3. Relationship between the mean pore density of different closely related Bolivina spissa and Bolivina

subadvena from core-top samples (Costa Rica and Sagami Bay) and salinity (R2 =0.41, p = 0.035). The error bars are the standard

error of the mean (1SEM).



y = -1.27E-06x + 0.0065
R² = 0.48  F = 8  P = 0.018
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Supplementary Figure SF4. Relationship between the mean pore density of different closely related Bolivina spissa and Bolivina subadvena

from core-top samples (Costa Rica and Sagami Bay) and water depth. The error bars are the standard error of the mean (1SEM).



Supplementary Tables 

 

Supplementary Table ST1. Details of manual and automatic (deep-learning) pore density 

calculations of a total of 31 specimens belonging to species B. spissa (27 specimens) B. 

subadvena (3 specimens) and B. subadvena accumeata (1 specimen) from core-top samples 

(Costa Rica and Sagami Bay). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table ST2.  Results of statistical analysis on pore measurements with manual 

corrections (Total number of pores =8,194; number of specimens = 858) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table ST2 

Depth (cm) Location  Pore density 

(P/µm2) 

Mean pore area 

(µm2) 

Porosity (%) 

8 Gulf of Guayaquil 0.0042 

 

19.82 

 

8.31 

 

53 Gulf of Guayaquil 0.0042 

 

19.16 7.99 

 

588 Gulf of Guayaquil 0.0043 

 

15.42 6.60 

 

18.5 Mexican Margin 0.0057 

 

18.41 

 

10.43 

 

43.5 Mexican Margin 0.0056 

 

19.63 

 

10.92 

 



Supplementary Table ST3. Results of statistical analysis on pore measurements without manual 

corrections (Total number of pores = 7,788; number of specimens = 858) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table ST4. Statistical results of mean + standard deviation (SD) of all pore 

parameters of B. spissa all locations used. 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table ST3 

Depth (cm) Location Pore density 

(P/µm2) 

Mean pore area 

(µm2) 

Porosity 

(%) 

8 Gulf of Guayaquil 0.0041 

 

 

20.09 

 

8.2 

 

53 Gulf of Guayaquil 0.0041 

 

19.58 

 

7.97 

 

588 Gulf of Guayaquil 0.0042 

 

15.31 

 

6.37 

 

18.5 Mexican Margin 0.0055 18.94 10.3 

43.5 Mexican Margin 0.0053 20.39 10.78 

Supplementary Table ST4 

Pore parameter Mean ± SD 

Gulf of Guayaquil 

Mean ± SD 

Mexican Margin 

Mean ± SD 

Sea of Okhotsk  

Mean ± SD 

Core-top samples 

Pore density 0.0043 ± 0.0008 0.0054 ± 0.0009 0.0053 ± 0.0009 0.0054 ± 0.001 

Porosity 7.14 ± 1.62 9.69 ± 1.56 10.83 ± 1.66 9.33 ± 1.41 

Mean Pore area 17.13 ± 4.37 18.03 ± 2.63 20.67 ± 3.54 17.41 ± 2.73 



 

Supplementary Table ST5. Results of linear regression tests performed between porosity and mean 

pore size measurements of B. spissa from different studied locations.  

 

 

 

 

 

 

 

 

 

Supplementary Table ST6. Results of linear regression tests performed between porosity and pore 

density measurements of B. spissa from different of studied locations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table ST5 

Location R square p value Significance 

Gulf of Guayaquil 0.45 5.91E-89 P < 0.05 

Mexican Margin 0.072 6.86E-09 P < 0.05 

Sea of Okhotsk 0.12 2.56E-05 P < 0.05 

Core-top samples 0.052 0.047 P < 0.05 

All data 0.27 3.19E-93 P < 0.05 

Supplementary Table ST6 

Location R square P value Significance 

Gulf of Guayaquil 0.1 3.2141E-17 P < 0.05 

Mexican Margin 0.45 3.45E-60 P < 0.05 

Sea of Okhotsk 0.3 7.46E-13 P < 0.05 

Core-top samples 0.35 2.34E-08 P < 0.05 

All data 0.42 1.36E-15 P < 0.05 



Supplementary Table ST7. Results of linear regression tests performed between pore density and 

mean pore size measurements of B. spissa from different studied locations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Table ST7 

Location R square p value Significance 

Gulf of Guayaquil 0.2 4.52E-35 P < 0.05 

Mexican Margin 0.27 4.2E-33 P < 0.05 

Sea of Okhotsk 0.33 3.55E-14 P < 0.05 

Core-top samples 0.40 7.18E-10 P < 0.05 

All data 0.085 1.34E-27 P < 0.05 



Supplementary Table ST8. Data table showing analysed porosity, pore density, mean pore size of 

Bolivina spissa from Gulf of Guayaquil (M77/2-59-01), Mexican Margin (MAZ-1E-04), Sea of 

Okhotsk (MDO1-2415), and the core-top samples – Sagami Bay (Japan), continental margin off Costa 

Rica (SO206-43-MUC). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table ST9. Data of Inter-species comparison of pore parameters and pore density vs 

[NO3
-]BW calibration in the core-top samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table ST10. Data of bottom-water oxygen, temperature, salinity, water depth, nitrate 

of Peruvian OMZ, Costa Rica, and Sagami Bay with the average pore density of B. spissa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


