Appendix I – Visual Modeling: Calculating Chromatic and Achromatic Contrast 
Photoreceptor Quantum Catch - Quantum catch for each class of photoreceptor, Qi, was calculated as:
[image: ]	(eqn 1)
where R() is the target reflectance spectrum, I() is the irradiance spectrum emitted from the iPod® screen, and S() is the spectral sensitivity of a photoreceptor class, integrated across the relevant wavelength range d. To convert reflectance samples of the spider images (control/natural color, monochromatic gray, monochromatic RBG average) and visual backgrounds (color, grayscale) to radiance, each reflectance spectrum was multiplied by an irradiance spectrum mean, averaged from three irradiance samples each for our color and grayscale backgrounds. For simplification, intensity values of our radiance spectra were extracted at 10 nm intervals from 400–700 nm.
Before computing a visual model’s response to a radiance input (spider images, background), we took into account viewer chromatic adaptation to the background as:
[image: ]	(eqn 2)
where A() is the adapting spectrum (irradiance X leaf litter reflectance) and S() is photoreceptor class spectral sensitivity. The response of each photoreceptor class to a radiance input is qi, where qi = kiQi. In preparation for calculating chromatic and achromatic contrasts, we carried out the following operations. The spectral sensitivity of each photoreceptor class was multiplied by the adapting spectrum. The outputs then were summed within each photoreceptor class. Next, the von Kries correction (Fleishman et al. 2016a,b) was computed for the photoreceptor response to the adapting spectrum as 1 divided by each of the summed photoreceptor outputs (i.e., equation 2). When each photoreceptor’s summed output to the adapting spectrum is multiplied by its von Kries correction factor, the product equals 1. This outcome fulfills the assumption that the neural response of each photoreceptor class is equal in response to a white stimulus (Fleishman & Persons, 2001). Last, chromatic contrast is computed using photoreceptor output proportions. We calculated the relative output of each photoreceptor class by dividing the von Kries-corrected sum of each photoreceptor class output by the sum of all photoreceptor class outputs. In a tetrachromatic visual model, for example, each proportional output is 0.25.
Chromatic Contrast Calculations - Chromatic contrast was computed as the Euclidean distance between a target (e.g., proportional photoreceptor output of spider stimulus radiance) and the visual background (proportional photoreceptor output of leaf litter mean radiance). In a tetrachromatic visual model, like that of our jumping spider test species (Phidippus claris), chromatic contrast (CC) is calculated as:
[image: ]
	(eqn. 3)

where “W” is the UVS photoreceptor, “X” is the SWS photoreceptor, “Y” is the MWS photoreceptor, and “Z” is the LWS photoreceptor. The subscript “spd” refers to the proportional photoreceptor output of the spider stimulus (target spectrum), and the subscript “bkg” represents the proportional photoreceptor output of the visual background (leaf litter) spectrum. Chromatic contrast includes three terms for our trichromatic toad species, and only two terms for our dichromatic wolf spider species.
Achromatic Contrast Calculations - Following Perez-Martinez et al. (2020), we summed the outputs of all photoreceptor classes in each visual model to calculate achromatic contrast (AC) between the target and background.  For each subject in each visual model we calculated this metric for target-background combinations as the mathematical difference between the perceived luminance of a spider stimulus’ radiance and the leaf litter radiance background, divided by the sum of these two quantities:
ACSPD = (SPD – BKG) / (SPD + BKG)						(eqn. 4)
where “SPD” is the spider stimulus radiance, and “BKG” is leaf litter radiance. Values are positive when the target (spider) is perceived as being brighter than the background, and values are negative when the target is perceived as being darker than the background.
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