
Methods
Male jumping spiders perform courtship displays that include colors and 
patterns on their limbs and body (Maddison et al. 2003). Jumping spiders 
have four pairs of  eyes (Fig. 2A), but only the anterior medial eyes are    
capable of  high resolution and color vision (Zurek et al. 2015). The anterior 
medial eyes are equipped with movable retinas which makes this animal 
group an excellent model to investigate questions on retinal gaze and    
attention. Using an eye-tracker (Jakob et al. 2018), we studied the gaze  
responses of  the anterior medial eyes of  females to a playback of  a male 
courtship display in the species Habronattus dossenus (Fig. 1 far left and 2B). 
Males of  this species show a complex courtship display that involves side to 
side motion of  the green-colored forelegs and raising of  the red-colored 
third pair of  legs. We presented the same females with color and grayscale 
playbacks of  a male display.  

Results
Our findings suggest that each of  the female retinas delegate their attention to the corresponding side of  the male display (Fig. 3A-D). The distances from each retina to 
the elements of  the male display do not show differences between color and grayscale video playbacks (Fig. 3A-D). The female gaze tracks specific moving elements of  
the male display, i.e. the colored forelegs and third pair of  legs (Fig. 3E). Over the course of  the male display, the retinas got closer to the display elements after an    
instance of  movement (Fig. 4).  

Conclusions 
Our study of  female gaze may provide new insights into how male displays evolve under 
female choice and sexual selection. We know that color and motion both play a role in 
courtship (Taylor et al. 2014). Color and motion in courtship differ across species (Fig. 1) 
and the results of  this work show that motion shapes where females look during mating 
displays. Our future research will expand similar research questions across species of  the 
same genus of  jumping spiders where male display largely differs in movements and 
colors. Are females exploiting certain regions of  the male display? Are males exploiting 
female attention? 
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Figure 2. A. Anatomy of  a jumping spider visual system, showing the field of  view of  each eye as different blue and green shades. 
The anterior medial eyes have a narrow field of  view (green). B. Tracking of  the centers of  the retinas of  the anterior medial eyes 
(red and white) when following a male display playback (top right corner). 

Introduction
Studying how organisms communicate with their conspecifics is important to better understand social and sexual behavior. There has been extensive research on male 
displays but very little is known on how females allocate their attention during those male displays (Yorzinski et al. 2013). The aim of  this project was to study 
female gaze during male displays using jumping spiders.

Figure 4. Changes in distance over time between the anterior medial eye retinas and the elements of  the 
male display. This example corresponds to a left retina of  one of  the females studied. The horizontal thick 
lines mark events of  display of  the third pair of  legs (black) and the foreleg tips (gray). For color     
correspondance see legend (Fig. 3).

Figure 3A-D. Distances between the left and right retinas of  the female anterior medial eyes, to the different elements of  the male display (color or grayscale). E. Heatmap showing frequency of  location for the right and left female retinas 
during the male display. The heatmap is shown superimposed on the male display. Places of  interest include areas where the third leg pair and foreleg tips move during courtship.  
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Figure 1. Six species of  jumping spiders showing diversity of  coloration and pattern. From left: Habronattus dossenus, H. borealis, H. decorus H. formosus, H. virgulatus, and H. pugilis. 

BA

Acknowledgements
We would like to thank all members of  the Morehouse lab, especially David Morris for 
assisting in the initial states of  the heatmap. We also thank Elizabeth Jakob, Skye Long, 
and Daniel Daye for their assistance with the eye tracker. Funding for this project was 
provided by the University of  Cincinnati, and the National Science Foundation (grant 
IOS-1734291) to NIM. 

Left Foreleg 
Tip

Right Foreleg 
Tip 

Center of  
Head 

Left Palp

Right Palp 

Left Third 
Leg Pair 

Right Third 
Leg Pair

Legend

0

100

200

300

400

500

600

1 12 23 34 45 56 67 78 89 100 111 122 133 144 155 166 177 188 199 210 221 232 243 254 265 276 287 298

D
ist

an
ce

Time (Frames)

E.

0

100

200

300

400

500

600

700

800

900

D
ist

an
ce

D. Right Retina & GrayscaleC. Right Retina & ColorB. Left Retina & GrayscaleA. Left Retina & Color


