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Rooks Use Stones to Raise the Water
Level to Reach a Floating Worm
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L4

Summary

In Aesop’s fable “The Crow and the Pitcher,” a thirsty crow
uses stones to raise the level of water in a pitcher and
guench its thirst. A number of corvids have been found to
use tools in the wild [1-4], and New Caledonian crows
appear to understand the functional properties of tools and
solve complex physical problems via causal and analogical
reasoning [5-11]. The rook, another member of the corvid
family that does not appear to use tools in the wild, also
appears able to solve non-tool-related problems via similar
reasoning [12]. Here, we present evidence that captive rooks
are also able to solve a complex problem by using tools. We
presented four captive rooks with a problem analogous to
Aesop’s fable: raising the level of water so that a floating
worm moved into reach. All four subjects solved the problem
with an appreciation of precisely how many stones were
needed. Three subjects also rapidly learned to use large
stones over small ones, and that sawdust cannot be manip-
ulated in the same manner as water. This behavior demon-
strates a flexible ability to use tools, a finding with implica-
tions for the evolution of tool use and cognition in animals.
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Verbal and non-verbal intelligence changes in the
teenagebrain T ppFr 7 > X AR} | P HER

Sue Ramsden', Fiona M. Richardson', Goulven Josse', Michael S. C. Thomas?, Caroline Ellis', Clare Shakeshaft',
Mohamed L. Seghier! & Cathy J. Price’

Intelligence quotient (IQ) is a standardized measure of human
intellectual capacity that takes into account a wide range of
cognitive skills'. IQ is generally considered to be stable across the
lifespan, with scores at one time point used to predict educational
achievement and employment prospects in later years'. Neuro-
imaging allows us to test whether unexpected longitudinal fluctua-
tions in measured IQ are related to brain development. Here we
show that verbal and non-verbal IQ can rise or fall in the teenage
years, with these changes in performance validated by their close
correlation with changes in local brain structure. A combination of
structural and functional imaging showed that verbal IQ changed
with grey matter in a region that was activated by speech, whereas
non-verbal IQ changed with grey matter in a region that was
activated by finger movements. By using longitudinal assessments
of the same individuals, we obviated the many sources of variation
in brain structure that confound cross-sectional studies. This
allowed us to dissociate neural markers for the two types of 1Q
and to show that general verbal and non-verbal abilities are closely
linked to the sensorimotor skills involved in learning. More
generally, our results emphasize the possibility that an individual’s
intellectual capacity relative to their peers can decrease or increase
in the teenage years. This would be encouraging to those whose
intellectual potential may improve, and would be a warning that N =
early achievers may not maintain their potential.
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