
Cone type
OS length 
(µm)

OS base
(µm)

OS tip
(µm)

OS volume

(µm
3
)

OS Surf. Area

(µm
2
)

Ae  
(µm

2
)

L cones
16.1 ± 1.7 
(n = 19)

5.1 ± 0.9 
(n = 19)

2.7 ± 0.4
(n = 19)

202 ± 57 
(n = 19)

198 ± 35
(n = 19)

1.93 ± 0.52 
(n = 19)

M cones
14.6 ± 1.8 
(n = 21)

4.4 ± 0.5** 
(n = 21)

2.6 ± 0.5
(n = 21)

143 ± 37** 
(n = 21)

159 ± 27**
(n = 21)

1.37 ± 0.46**
(n = 21)

S cones
10.7 ± 0.9**
(n = 20)

5.5 ± 0.9
(n = 20)

3.3 ± 0.4**
(n = 20) 

172 ± 49
(n = 20)

149 ± 27**
(n = 20)

1.65 ± 0.58
(n = 20)

Rods
30.3 ± 2.7 
(n = 20)

2.3 ± 2.2
(n = 20)

2.3 ± 2.2 
(n = 20)

54 ± 4
(n = 20)

215 ± 27
(n = 20)

0.66 ± 0.09 
(n = 20)

Table S1. Physical dimensions of goldfish photoreceptors, Related to Figures 2, 3, and 5.
Values are mean ± SD, with the number of cells analyzed (n) in parentheses. Ae is the effective 
collecting area calculated as Ae  = V × 2.303 × αλ × Q × f , where V is the outer-segment volume, 
αλ  is the axial pigment density (0.0124 for goldfish cones [S1] and 0.0161 for rods [S2]), Q is the 
quantum efficiency of isomerization (0.67 [S3]), and f is a polarization factor to account for the 
orientation of the chromophore (~0.5 for unpolarized light, [S4]).  ** symbols indicate 
statistically-significant differences compared to one or both of the other cone types (p < 0.0001). 
Rods were not included in statistical analyses.
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