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!
In a recent publication (Yuval-Greenberg and Merriam, 2014) we showed that attention 
is shifted toward the direction of microsaccades, even in the absence of a preparatory 
cue.  In their Journal Club commentary, Tian and Chen raised three issues which they 
believe may affect the interpretation of our findings. 
! The first issue is related to the possible involvement of saccadic suppression in 
our findings. The authors suggest that at the time when the peripheral stimulation was 
presented, vision was still suppressed by saccadic suppression and that this may have 
caused a global decrease of perception. In this case, the congruent trials may have 
exhibited “less saccadic suppression”  rather than “enhancement of attention” as we 
suggested. They further predict that “if the authors had additionally compared no-
microsaccade to microsaccade trials, then they would have found that performance in 
the microsaccade trials was significantly worse than in the no-microsaccade trials, even 
for congruent microsaccades”. Their prediction is incorrect: performance on no-
microsaccade trials was consistently worse than congruent microsaccade trials in both 
experiments (see Figure). The explanation of this finding may be related to the 
interaction between the saccadic suppression and attentional enhancement. While there 
is indeed evidence for lasting effects of saccadic suppression that outlive the saccade 
duration (Zuber et al., 1965; Hafed and Krauzlis, 2010), not much is known on how 
these effects interact with attentional enhancement. 
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! The second point raised by the authors was that attention is expected to improve 
performance immediately before a saccade, and not after as we measured it. They 
suggest that we could have abandoned the online detection approach and performed 
post hoc analysis to select trials in which the gratings appeared right before rather than 
after a microsaccade. Unfortunately, we could not have met the goal of this study using 
their proposed method. Shortly following the presentation of a stimulus, microsaccade 
rate decreases to almost zero and then rebounds before it goes back to baseline. In the 
earliest time window, immediately after a stimulus presentation, there are simply too few 
microsaccades on which to base the analysis. The later time window (around 200-300 
ms post stimulus) could theoretically be analyzed, but doing so would have missed the 
main goal of this study: to examine microsaccades that are not triggered by a stimulus. 
We refer here to a paragraph in our Discussion section where this was discussed in 
detail:
 “Studies on predictive remapping of attention suggest that shifts of attention to a 

saccade target precedes the actual eye motion (Merriam, 2003; Cavanagh et al., 2010; 

Rolfs et al., 2011). However, our procedure characterized attention only after 

microsaccade offset. This temporal relationship between microsaccade and stimulus is 

inevitable in our design because one cannot anticipate when a microsaccade is going to 

occur. Characterizing attention concurrent with a microsaccade would require an 

entirely different design, including high-rate presentation of stimuli that would 

occasionally occur at the desired time. But doing this would miss the point of measuring 

spontaneous microsaccades because it would highly modulate the microsaccade rate. 

Although measuring attention only after microsaccade offset is a necessity of design, it 

does not undermine our conclusion. First, the temporal dynamics of attention shifts are 

substantially slower than the ∼70 ms gap that is introduced by the remapping of 

attention (∼50 ms) and by the actual saccade (∼20 ms). From the time of remapping to 

the presentation of the stimulus, there is not enough time for a second attention shift. 

Second, this time gap would work against our reported effect. Support for our 

conclusion is stronger because we find a significant effect despite the time gap.”

! Finally, the third point raised was that “spontaneous” microsaccades are not in 
fact “spontaneous” because they occur during fixation which is an active oculomotor 



task. This is a matter of terminology. We used the term “spontaneous microsaccades” to 
mean those that occur without being preceded by a stimulus or cue. We completely 
agree that fixation is an active process and that spontaneous microsaccades occur 
during this active process. Indeed, our main conclusion was that “spontaneous” 
microsaccades reflect attention (an active process) during fixation. 
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