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Figure 6. The amazing “Tird-bvain”,
revealing an extracedinary nefwork
of bvain “nucha” (groups of
neurans) that are invalved in
controing how birds laarn and
proguce songs. The pathway in red
indicates the antérior foratvavy
patrway Ihar is essential for
song-lsaming. This pathway
comnects HVe and area X in the
telencephalon of the forebvain fo &
nucleus OLM in the thalamus and
the lateral (1) part of the nucaus
MAN in the telancephalon. IMAN
afs0 projects back 1o area X, which
provides the podential for feedback
within this pathwary. The socond
pathway conlrols the motor
peoduction of song and is shown
Dy the bive and grean RITOWs,

The blue arrows ndicare
connections o MVe from the
nucleus Uvar in the thalamus and
NI in the felancephalon.

The green arows indicare the
cannections from HVe 1o RA, and
hence L0 nucieus nXilts in the
brainstem, wihioh contrals the
muscies of the syrine. BA is also
comocied 40 the Dranstevn nucher
RAm, which conltrols ihe muscies
respansitie for exhatabion, and Am,
which roguinies muscies of the
larynx. Fekd L I8 an auadiiory region
in the forebrav that connects

lo HVe. Figuve kindly supplied Dy
ENol A, Branomiz

EXTD O FRLS
EEOE(LENr 707

RILVE> DIEA

Figure 4, (a) A cross-section of a
syrinx, showing major compovents
beleved to play a role in

NG SouUNds.
(b) Two passerine syringes: a
relalively simple one of a
suboscine (Chestnul-belted
Gnateater Conopophaga aurita),
showing the single pair of extrinsic
muscles, the sternolrachealis; and
@ more complex synnx from a
songbird (Litlle Spiderhunter
Arachnothera longirostra), showing
the stermolrachealls and six pairs
of internal muscies (after G
1935). The songbird's exquisite
control of this more complox syrinx
is perfected after repaated praclice
of memornized songs, untd the
sequence of newral signals and
muscle contractions gels it nght, so
that the bird can rowtinely produce
gach song in its rapertoire, over
and over, with uneming ski.

[Figure by Francesc Julglar]
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