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 table S1. Model of the observed light attenuation coefficient. 

 table S2. Linear regression analyses of the depth-specific light attenuation 

coefficient versus fluorescence or dissolved oxygen. 

 fig. S1. The observed depth-specific light attenuation coefficient versus that 

approximated from the multiple regression model. 

 fig. S2. DSL distribution along the cruise track. 

 fig. S3. Association between the depth-specific light attenuation coefficient and 

the dissolved oxygen concentration. 

 fig. S4. Observations of fluorescence, dissolved oxygen concentration, and depth-

specific light attenuation coefficient. 



table S1. Model of the observed light attenuation coefficient. Multiple regression analysis was 

used to estimate the coefficients of the model (see Methods): Ks = b1 + b2S + b3O + b4F
0.428 + b5T 

+ ε. Here, Ks (m
-1) is the depth specific light attenuation coefficient observed deeper than 60 m 

(see Methods), S is salinity (PSU), O is oxygen (ml l-1), F is fluorescence (relative units), T is 

turbidity (relative units), and ε is an error term. The statistical effects of the independent variables 

on Ks were all statistically significant (p < 10-6) and the multiple correlation coefficient was 0.84 

(n = 2701). The bx* is the regression coefficient that is obtained when all variables are 

standardized to a mean of 0 and a standard deviation of 1 and compares the relative contribution 

of each independent in the prediction of Ks in the present dataset. The ranges of the independent 

variables used in the analysis were: Salinity; 33.92 – 37.49 (mean 33.9), dissolved oxygen; 0.03 – 

5.6 ml l-1 (mean 4.3) fluorescence; 0.16 – 1.49 (mean 0.16), and turbidity; 0.00 – 0.11 (mean 

0.03). The observations are from all stations along the cruise track (Fig. 1A). 

Variable Estimate of coefficients 

bx* bx ± s.e. 

Intercept (b1)  0.1642  ± 0.0055 

Salinity (b2) -0.25 -0.0035 ± 0.0002 

Oxygen (b3) -0.43 -0.0052 ± 0.0001 

Chlorophyll (b4) 0.56 0.0414 ± 0.0008 

Turbidity (b5) 0.47 0.4333 ± 0.0098 

 

 

  



table S2. Linear regression analyses of the depth-specific light attenuation coefficient versus 

fluorescence or dissolved oxygen. For each row in the table the number of data pairs (n) is 

successively reduced in order to represent a deeper part of the water column.  The coefficient of 

determination (r2) indicates the proportion of the variation in light attenuation that is accounted 

for by the variation in fluorescence and dissolved oxygen.  All regressions are statistically 

significant (p < 0.01) except for the last analysis (which includes observations from depths 

deeper than 200 m) that involves fluorescence. The regression analysis of the first column 

(Dissolved oxygen) corresponds to that plotted in fig. S3. 

 

Analysis includes data 

from depths deeper 

than (m): 

Fluorescence (r2) Dissolved oxygen (r2) n 

60 0.25 0.17 2911 

80 0.21 0.18 2570 

100 0.18 0.21 2120 

120 0.17 0.23 1611 

140 0.15 0.25 1036 

160 0.12 0.30 611 

180 0.11 0.23 243 

200 0.00 0.81 14 

  



 

fig. S1. The observed depth-specific light attenuation coefficient versus that approximated 

from the multiple regression model. For the estimates of the model coefficients see table S1. 

 



 

fig. S2. DSL distribution along the cruise track. The daytime acoustic backscatter distribution 

along the cruise track as a function of depth (A), ambient dissolved oxygen concentration (B), 

and ambient irradiance (C). The vertical extension of the coloured area shows the total span of 

oxygen (C) and downwelling irradiance (B) in the mesopelagic (200 – 1 000 m) at the different 

stations. Distance is distance travelled along the cruise line from the first station. 
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fig. S3. Association between the depth-specific light attenuation coefficient and the dissolved 

oxygen concentration. All records are from depths below 60 m. In this plot the effects of 

salinity, fluorescence, and turbidity have not been accounted for. For the model including all 

effects see table S1 and fig. S1. Red and blue colours are representing observations shallower and 

deeper than 0.1% light depth respectively. The estimated regression line is based on all data 

points.  

 

 



 

 

fig. S4. Observations of fluorescence, dissolved oxygen concentration, and depth-specific 

light attenuation coefficient (Ks, see Methods) at two stations with different oxygen regimes; 

low oxygen (upper panel, Pacific Ocean, 15.9 °N, 124.5 °W) and high oxygen (lower panel, 

Indian Ocean, 29.6 °S, 89.4 °E).  


