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ods used in human and monkey studies is 
highly desirable, we maintain that the most 
plausible explanation of observed interspe-
cies differences lies elsewhere. One plausi-
ble account is that conflict-related ACC ac-
tivity reflects processes within the region, 
such as competition among groups of in-
terneurons, that are better detected by 
fMRI (more often used in human studies) 
than single-unit activity recording (more 
often used in monkey studies). On this 
point, which Schall and Emeric do not 
challenge, we note that fMRI has been 
shown to be sensitive to a wider range of 
activity in other regions as well, such as in 
the frontal eye fields [Ford et al., 2009].

  An alternative possibility is that only 
humans have a functional region in the 
dorso-caudal portion of the ACC that is 
sensitive to conflict. Strong anatomical ev-
idence suggests that humans have a unique 
region (area 32 � ) that may provide this 
function [Vogt et al., 1995]. Schall and 
Emeric argue that this same evidence sug-
gests a homologous area 32 in monkeys 
and humans. However, this was not the 
conclusion of the authors of the studies in 
question, nor of Brodmann himself when 
he labeled those areas with the same num-

 Schall and Emeric [2010] provide a 
thoughtful commentary on our recent re-
view of the discrepancies between func-
tions attributed to the macaque monkey 
and the human anterior cingulate cortex 
(ACC) [Cole et al., 2009]. We agree with 
Schall and Emeric on many points. In-
deed, our review considered the main 
point discussed in their commentary: the 
notion that effector differences might ac-
count for interspecies discrepancies be-
cause relevant studies have typically used 
saccades for monkeys versus forelimb 
movements for humans.

  However, it is important to note, as we 
did in our paper, that two key studies chal-
lenge this argument. Both Curtis et al. 
[2005] (in humans) and Ford et al. [2009] 
(in monkeys) reported conflict-related 
fMRI activity in the ACC during saccade 
tasks, demonstrating that this region 
shows conflict sensitivity even when the 
task involves the same response modality 
as typical monkey studies. Together, these 
two studies challenge any straightforward 
account of interspecies discrepancies in 
terms of effector differences.

  Thus, although we agree with Schall 
and Emeric that closer integration of meth-
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ber between the species [see Öngür et al., 
2003]. Schall and Emeric also suggest that 
area 32 �  has been conclusively shown to 
correspond to the cingulate motor areas of 
macaques. However, the data are not con-
clusive: the evidence adduced by Schall and 
Emeric comes from a small meta-analysis 
of human-only group fMRI studies that 
involved cursory between-species ana-
tomical comparison (i.e. no comparison of 
histology or connectivity) and no direct 
between-species comparison of function 
[Picard and Strick, 2001].

  Schall and Emeric conclude by asking 
what deficit macaque monkeys should 
have without a conflict monitoring brain 
region. We agree that this is a key question 
for future research. One plausible hypoth-
esis is that human area 32 �  bestows en-
hanced cognitive flexibility by detecting 
conflicts in a wide variety of information 
processing contexts (i.e. not just motor 
conflicts). This kind of broad monitoring 
capability may provide humans with read-
ily observable improvements in motiva-
tional and cognitive flexibility. Indeed, 
humans typically learn complex tasks 
quickly from instruction for little or no he-
donic gain [Cole, 2009], while macaque 
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monkeys typically train for months to per-
form the same tasks (if they can at all), and 
only for juice reward. We suggest that 
monitoring for conflict in general infor-
mation processing helps provide humans 

with a kind of ‘adaptive focus’ that facili-
tates rapid reduction of processing inter-
ference (e.g. using conflict adaptation) to 
optimize performance in a broad range of 
task domains and motivational contexts. A 

critical challenge for future research is to 
develop experimental paradigms capable 
of probing the existence of, and potential 
ACC contribution to, corresponding cog-
nitive flexibility in non-human primates. 


