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Abstract: Behavioral research has demonstrated systematic crossmodal correspondences for many 
perceptual domains, e.g., a high-pitched auditory stimulus is associated with a visual stimulus at a high 
spatial elevation, whereas a low-pitched auditory stimulus is associated with a visual stimulus at a low 
spatial elevation. The underlying neural mechanisms are unknown. In the present study, we used 
functional magnetic resonance imaging (fMRI) to examine the neural basis of the crossmodal 
correspondence between auditory pitch and visuospatial elevation. Participants (n=18) were presented 
with audiovisual stimuli in an event-related design, so as to be either congruent (e.g. a high-pitched tone 
and a circle positioned high in space) or incongruent with respect to the pitch-elevation correspondence. 
Participants engaged in a one-back (same/different) task. Reaction times (RTs) were recorded (RTc: RT 
for congruent trials; RTi: RT for incongruent trials). A neural congruency effect (CE), indexed by greater 
blood oxygenation level-dependent (BOLD) responses for congruent trials relative to incongruent trials, 
when each trial type was preceded by a trial of a similar type, was observed in: the right superior frontal 
gyrus, supplementary motor area (SMA), anterior insula, superior temporal sulcus (STS) and putamen; 
and bilaterally in the inferior frontal gyrus (IFG), postcentral gyrus (poCG), parietal operculum (POp), 
precuneus and parieto-occipital fissure. The precuneus and parieto-occipital CEs correlated negatively 
across individuals with the behavioral CE: (RTi - RTc)/(Rti + RTc); the negative correlation indicates that 
people with smaller behavioral CEs had stronger BOLD CEs. Many of the regions showing the BOLD 
CE are implicated in multisensory processing; the involvement of somatosensory cortical regions (poCG, 
POp) may reflect somatosensory correspondences of the stimuli. Separate localizers, run to test proposed 
explanations for crossmodal correspondences, established that the right STS, IFG and SMA were 
sensitive to audiovisual synchrony (the first two being preferentially active when audiovisual stimuli were 
asynchronous and the SMA when they were synchronous), while the right STS focus was also part of a 
region engaged during semantic processing. However, none of the regions showing the BOLD CE were 
active during magnitude estimation, arguing against this as a primary mechanism. Our findings suggest 
that the neural substrates for the pitch-elevation correspondence are spatially distributed and involve 
multisensory processes. 
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