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Presentation Abstract Summary All of the cerebral cortex has some degree of laminar
organization, neurons with distinct connectivity patterns, embryonic origins, and molecular profiles.
But there is little data on the laminar specificity of cognitive functions in frontal cortex. We
recorded neuronal spiking/local field potentials (LFPs) using laminar probes from frontal areas (PMd,
SEF, SMA, ACC, 46d/v, 8) of monkeys performing working memory (WM) tasks. LFP power in gamma
(40-250 Hz) was strongest in superficial layers and in alpha/beta (4-22 Hz) in deep layers.
Memory-delay activity, including spiking and stimulus-specific gamma bursting was predominate in
superficial layers. LFPs from superficial and deep layers synchronized in alpha and beta bands. This
was primarily unidirectional with alpha/beta in deep layers driving superficial-layer activity. The
phase of deep-layer alpha/beta modulated the superficial-layer gamma bursting associated with
working memory encoding. Thus, alpha/beta rhythms in deep layers may regulate the
superficial-layer gamma that, in turn, maintains working memories.
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