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APPENDIX: ALPHABETICAL LISTING OF KINDS OF MEMORY

[n most cases only the term modifying “memory” is printed.)
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6. Diencephalon

b. Midbrain
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Figure 1-2 The divisions of the central nervous
system.

A. The central nervous system can be divided into seven
main parts.

B. The four lobes of the cerebral cortex.
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Figure 43-2 The basal ganglia-t
circuitry of the basal ganglia incluc
sented by one of its components,
and internal segments of the globi
respectively), the substantia nigra
and pars compacta (SNc), and the
Cortical input enters the striatum ¢
Basal ganglia output is conveyed t
centromedian and parafascicular n
and ventral lateral nuclei) and the |
Excitatory connections are shown
in gray. The dopaminergic SNc prc
regulates corticostriatal transmissi
pathways.
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Figure 43-5 Global anatomy of cortico-basal ganglia- area; SNr, substantia nigra pars reticulata; VAmc, ventral
thalamocortical circuits. (ACA, anterior cingulate area; CMA, anterior nucleus of thalamus, magnocellular part; VApc, ventral
cingulate motor area; DLPFC, dorsolateral prefrontal cortex; anterior nucleus of thalamus, parvocellular part; VLcr, ventro-
FEF, frontal eye field; GPi, internal segment of the globus lateral nucleus of thalamus, caudal part, rostral division; VLm,
pallidus; LOFC, lateral orbitofrontal cortex; M1, primary motor ventrolateral nucleus of thalamus, medial part; VLo, ventrola-
cortex; MDpl, mediodorsal nucleus of thalamus, lateral part; teral nucleus of thalamus, pars oralis.) (Adapted, with permis-
MOFC, medial orbitofrontal cortex; PMC, premotor cortex; sion, from Wichmann and DelLong 2006.)

SEF, supplementary eye field; SMA, supplementary motor
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Table 2. Anterograde memory test performance

E.P.

T B HIAS F T 5T

E. P. Control means (n = 8)
Two-choice recognition
memory

Words (50) 24 48.4

Faces (50) 28 419
Complex design

Copy (36) 27 30.3

Recall (36) 0 20.6
Paired-associate learning

Trial 1 (10) 0 6.0

Trial 2 (10) 0 7.6

Trial 3 (10) 0 8.9
Prose recall

No delay (21) 3 1.6

Delay (21) 0 6.4

A. Personal Semantic Memory

EP

Recent Early Adult Childhood
Time Period

Score

O = N W OO N OO
T

B. Autobiographical Memory

Recent Early Adult Childhood
Time Period

COPY vs. RECALL

CONTROL

A [
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SEBEE (memory consolidation) & Y8 5 i
(MTL/hippocampus)

® Medial temporal lobe (MTL) is likely not the locus of LTM

storage, because the retrograde amnesia is not total after
damage to this area. (e.g. H.M. & E.P.)

® Medial temporal lobes (MTL) is a key component in organizing
and consolidation LTM.

® |n some models, the neocortex is considered crucial for the
storage of fully consolidated LTM.

® Recent neuroimaging studies suggests that memory are stored
as distributed representations throughout the neocortex.

Cingulate

Corpus gyrus
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Massa intermedi:
of thalamus

Olfactory
bulb

Hippocampus



Caudate nucleus
il

/f,iéﬁmW
(@ }

Y
H.M. & E.P. 1Y/ E H4GEREN
F R T s
- 7/*,\-_/1
Intarnal —— ..’I

capsule

BRIz a5 4T |

Caudate nucleus

. B 5 Putamen
)M Globus pallidus:
il

.}.’; A Exterr :!I segmeant

Internal segment

Subthalamic
nucleus

Substantia nigra

Basal
ganglia



A
A

B AR
e ' N / N Z 1 \\ é %@ D

DLPFC

M1, SMA, ) SEF LOFC 2 & )

PMC, CMA = - 7
¢l \. A ="

N \ Y '

Striatum

Pallidum
Substantia nigra

Putamen

v

SNr/GPi
{motor territory)

)

Caudate nucleus

SNr/GPi
[oculomotor territory)

O
, &

Caudate nucleus

€ )
SNr/GPi
(associative territory)

Ventral striatum

@

—_—

'

SNr/GPi
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area; SNr, substantia nigra pars reticulata; VAmc, ventral
anterior nucleus of thalamus, magnocellular part; VApc, ventral
anterior nucleus of thalamus, parvocellular part; VLcr, ventro-
lateral nucleus of thalamus, caudal part, rostral division; VLm,
ventrolateral nucleus of thalamus, medial part; VLo, ventrola-
teral nucleus of thalamus, pars oralis.) (Adapted, with permis-
sion, from Wichmann and DelLong 2006.)

Figure 43-5 Global anatomy of cortico-basal ganglia-
thalamocortical circuits. (ACA, anterior cingulate area; CMA,
cingulate motor area; DLPFC, dorsolateral prefrontal cortex;
FEF, frontal eye field; GPi, internal segment of the globus
pallidus; LOFC, lateral orbitofrontal cortex; M1, primary motor
cortex; MDpl, mediodorsal nucleus of thalamus, lateral part;
MOFC, medial orbitofrontal cortex; PMC, premotor cortex;
SEF, supplementary eye field; SMA, supplementary motor
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Striatum l
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Dopamine-containing
VTA-SN complex

Brain stem structures
(e.g., superior colliculus, PPN)

Figure 1

Schematic representation of the development of habits through iterative action of cortico-basal ganglia
circuits. Circuits mediating evaluation of actions gradually lead to selection of particular behaviors that,
through the chunking process, become habits. PPN, pedunculopontine nucleus; SN, substantia nigra;
STN, subthalamic nucleus; VTA, ventral tegmental area.
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Cue % @ Reward
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Figure 5

Basal ganglia circuit
anatomy shown in
simplified form with
motor control
pathways ( gray) and
regions related to
limbic-system function
( yellow). Descending
pathways to brain stem
structures (such as the
superior colliculus and
pedunculopontine
nucleus) are not shown
in detail. CN, caudate
nucleus; P, putamen;
pc, substanta nigra
pars compacta; pr,
substantia nigra pars
reticulata; VTA,
ventral tegmental area.

Amygdala

Subthalamic ;
nucleus

Brain stem structures
(e.g., superior colliculus, PPN)
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HOW TO CREATE A HABIT

-

DO YOU &

WANT TO CREATE re
A HABIT?

:[:Aﬁﬂ I R
W ':[ l:[ l:[ Yis

WHAT BEHAVIOR DO YOU
WANT TO CREATE?

~
¢~

Every habit has a trigger

¢

What time will this
habit occur?

Where will you be?

Who else will

be around?

What emetion do
you think you will
be feeling?

You don’t need all of
these to create a habit.

ONLY ONE OF THEM IS
NEEDED TO BECOME A CUE.
But the more you test out,

the faster the habit
takes hold.

YOUR NEW HABIT

(3 -~ (THE REWARD)

What reward will
you give yourself
at the end of
the behavior?

After a few days,
ask yourself:
Do you crave this
reward when you
are exposed to
the cue?

Yes

After two weeks,
ask yourself:
do you crave the
intrinsic reward
of the habit (how it
makes you feel)
more than the
extrinsic reward
[what you give
yourself as @ treat]?

YOU'VE GOT A

POWERFUL HABIT!

~

(THE ROUTI E|

NOW PUT IT ALL

[ TOGETHER.

Routine

This e the hshesic vl wii
to become a hobit.

Cue Reward

From Step | From Step 2

Studies show that the easiest
way to implement a new
habit is to write a plan:

When 1 will b

CUE ROUTINE
From Step 1
it provides me with |
REWARD
From Stop 2

Post this plan where you will see it.
Try it for a week.

Eventually, studies scy, the new bebavior will become automatic
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