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the distinctions from Hutchinson et al.: the foci plotted in
Figure 1 for ‘reorienting’ (orange) and ‘memory retrieval’
(blue) are in the supramarginal and angular gyri, respec-
tively, and are approximately 3 cm apart.

Other work supports anterior/posterior distinctions in
VPC. For example, Cohen et al. [5] define borders between
putative functional areas based on abrupt changes in global
patterns of functional connectivity. Cohen et al. highlight
an angular/supramarginal gyrus distinction as the prime
example of a strong border of rapid change (see Figure 2 in
[5]). Thus, the statement made by Cabeza et al. that ‘the
overarching view can also explain differences around the
edges under the assumption that the strength of VPC
connectivity with different brain regions differs gradually
across VPC subregions’ is not supported by efforts that have

References
1 Cabeza, R. et al. (2012) Cognitive contributions of the ventral parieta

cortex: an integrative theoretical account. Trends Cogn. Sci. 16
338–352

2 Van Essen, D.C. (2004) Organization of visual areas in macaque an
human cerebral cortex. In The Visual Neurosciences (Chalupa, L.M
and Werner, J.S., eds), pp. 507–521, MIT Press

3 Passingham, R.E. et al. (2002) The anatomical basis of functiona
localization in the cortex. Nat. Rev. Neurosci. 3, 606–616

4 Hutchinson, J.B. et al. (2009) Posterior parietal cortex and episodi
retrieval: convergent and divergent effects of attention and memory
Learn. Mem. 16, 343–356

5 Cohen, A.L. et al. (2008) Defining functional areas in individual huma
brains using resting functional connectivity MRI. Neuroimage 41
45–57

6 Nelson, S.M. et al. (2010) A parcellation scheme for human left latera
parietal cortex. Neuron 67, 156–170

7 Caspers, S. et al. (2008) The human inferior parietal lobule i

Letters Trends in Cognitive Sciences August 2012, Vol. 16, No. 
r
-

.

l
’

t
,

-
n
.

n
l

r
.

 v
 a
been made to directly test such a claim (see also [6]).
These distinctions between supramarginal and angula

gyri provide strong counter-evidence against an ‘overarch
ing’ view. Other data [6–9] strongly suggest that there are
further divisions beyond the anterior/posterior distinction
For example, Nelson et al. [6] used functional connectivity
mapping, functional network analyses, and differences in
task-evoked fMRI activity to parcellate left lateral parieta
cortex; the resulting data strongly favors a ‘fractionation
view of VPC.

We welcome further discussion regarding the exac
nature of fractionation in VPC and its relation to function
but we do not doubt its existence.

Response to Nelson et al.:
are not incompatible with

1 2
Roberto Cabeza , Elisa Ciaramelli and Mo
1 Center for Cognitive Neuroscience, Duke University, Durham, 2
2 Department of Psychology, University of Bologna, Bologna, 401
3 Department of Psychology, University of Toronto, Toronto, M5
4 Rotman Research Institute, Toronto, M5S 2E9, Canada

Nelson, McDermott, and Petersen (NMP) [1] raised four
main objections against an overarching view of ventral
parietal cortex (VPC) function [2]. First, pointing to spe-
cialized subregions within visual cortex, they argued that
fractionation is the ‘standard view of cortical organization’.
The existence of specialized subregions within a broad
area, however, is a premise shared by both views [2]; the
critical difference between them is that the fractionation
view assumes that neighboring subregions can mediate
unrelated cognitive processes, whereas the overarching
view assumes that they mediate different aspects of a
broad function. Contrary to NMP, the consensus in vision
favors the overarching view, because aggregates of differ-
ent visual cortex subregions mediate broad functional
components of visual processing, such as those associated
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with the dorsal and ventral streams [3,4]. Likewise, sub-
regions of lateral prefrontal cortex are assumed to mediate
different aspects of a broad control function [5,6].

Second, NMP disagreed with our point that meta-
analyses of fMRI activations do not show sharp dissocia-
tions between the supramarginal gyrus (SMG) and the
angular gyrus (AG). A ‘sharp dissociation’, in our view,
would entail obtaining evidence that a task frequently
activates SMG but never AG, and vice versa for another
task. To our knowledge, no meta-analysis has shown that
SMG or AG was never activated by one of the functions we
reviewed. For example, although perceptual reorienting
activations are more frequent in the SMG and episodic
retrieval activations in the AG [7], as we noted, perceptual
reorienting activations are often found in AG, and retrieval
activations in SMG. When these tasks are compared
within-subjects, their activations do in fact overlap [8].
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Third, by showing that the coordinates of a few VPC
ctivations for different functions do not overlap, NMP
allenged our assertion that the various functions we
viewed can activate similar VPC subregions. This induc-
on is equivalent to finding a baseball, a football, and a
asketball fan who live in different cities and arguing that
ll fans of these sports live in different cities. Contrary to
e fractionation hypothesis, Figure 1 provides evidence
at the same VPC subregions can be activated by these
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lly in both SMG and AG. Within each cluster, the peaks for the different functions

ources from which the coordinates in each cluster were drawn can be found in

. SMG and AG boundaries are only approximate.
ifferent functions. The non-overlap observed by NMP may
ave more to do with the different characteristics of the
sks than their underlying function [8].
Fourth, NMP argued that studies using edge detection

lgorithms show that the boundary between SMG and AG
 associated with rapid changes in resting-state function-
l connectivity. However, the connectivity patterns of
MG and AG differ in degree, not in an all-or-none man-
er. Depending on algorithm parameters, the number of
dges identified between SMG and AG may vary. At any
te, differences in functional connectivity among VPC
bregions are not incompatible with the overarching

iew, which does not postulate that the functions of these
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