steven j. barnes

Mnemonists and Amnesics

• Describe the case of S.
• Describe the case of H.M. and what his case told us about the nature
of memory.
• Explain what Korsakoff’s syndrome is, and describe the memory
deficits associated with it.

Learning Goals

The Case of S.
A.R. Luria studied a man, known as S., for over 30 years.
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The Case of S.
A.R. Luria studied a man, known as S., for over 30 years.
After looking at a table
like this for 3 min., S.
was able to recite the
contents of the table
in any direction in less
than 40 s.
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The Case of S.
A.R. Luria studied a man, known as S., for over 30 years.
“When I hear the word green, a green flowerpot appears; with
the word red I see a man in a red shirt coming toward me; as for
blue, this means an image of someone waving a small blue flag
from a window...Even numbers remind me of images. Take the
number 1. This is a proud, well-built man; 2 is a high-spirited
woman; 3 is a gloomy person (why, I don’t know); 6 a man with
a swollen foot; 7 a man with a mustache; 8 a very stout woman-a sack within a sack. As for 87, what I see is a fat woman and a
man twirling his mustache.” (S.; quoted on pg. 31, Luria, 1968)
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Other Incredible Feats of Memory
1. At the 2006 World Memory Championships, Clemens Meyer remembered a
188-digit spoken list of digits, and could still recite it five hours later. Backwards.
2. Former World Champion, England’s Ben Pridmore, memorized the dates of 96
historical events - in just five minutes.
3. In 2002, England’s Dominic O’Brien, eight times World Champion, successfully
set a new Guinness World Record by recalling 54 inter-shuffled decks of playing
cards, having seen each card only once. He made eight errors out of the 2808
cards, four of which he corrected himself after being told he had made the
mistakes.
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The Case of H.M.
H.M. received a bilateral temporal lobectomy--the removal of
the medial portions of both temporal lobes, including most of
the hippocampus and amygdala, and some adjacent cortex.

Typical

Amnesics

H.M.

The Case of H.M.
Retrograde amnesia: Inability to retrieve memories for some
delimited period of time prior to that time at which the brain
damage occurred. H.M. had difficulty remembering the events
in the 2 years prior to his surgery.
Anterograde amnesia: Inability to form memories of events
occurring after the time at which the brain damage occurred.
H.M. had a severe anterograde amnesia. He could remember
events for only a very short time.
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The Case of H.M.
H.M.’s short term memory (memory lasting not longer than 30
s) was intact, as illustrated by his performance on the digit span
test.
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In the digit span test, an individual is read a list of digits
(presented at a rate of 1/second). At the end of the sequence,
the individual must recall them in order.

Amnesics

The Case of H.M.
H.M.’s short term memory (memory lasting not longer than 30
s) was intact, as illustrated by his performance on the digit
span test.
In the digit span test, an individual is read a list of digits
(presented at a rate of 1/second). At the end of the sequence,
the individual must recall them in order.
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Trial 1: 1
Trial 2: 3, 7
Trial 3: 6, 2, 1
Trial 4: 9, 5, 6, 9
Trial 5: 2, 5, 8, 2, 9
etc.

The normal digit span
range is 5-7. H.M.’s
digit span was 6.

The Case of H.M.
In contrast, H.M.’s long term memory was severely impaired, as
illustrated by his performance on the digit span + 1 test.

Amnesics

The Case of H.M.
In contrast, H.M.’s long term memory was severely impaired, as
illustrated by his performance on the digit span + 1 test.
On each trial in the digit span + 1 test, an individual is read a list
of digits--presented at a rate of 1 per second. At the end of the
sequence, the individual must recall them in order. Then on
the next trial, they are presented with the same sequence but
with an extra digit added to the end.
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The Case of H.M.
In contrast, H.M.’s long term memory was severely impaired,
as illustrated by his performance on the digit span + 1 test.
Trial 1: 1
Trial 2: 1, 7
Trial 3: 1, 7, 4
Trial 4: 1, 7, 4, 3
Trial 5: 1, 7, 4, 3, 9
etc.
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The Case of H.M.
In contrast, H.M.’s long term memory was severely impaired,
as illustrated by his performance on the digit span + 1 test.
25

Mean trials to criterion

Trial 1: 1
Trial 2: 1, 7
Trial 3: 1, 7, 4
Trial 4: 1, 7, 4, 3
Trial 5: 1, 7, 4, 3, 9
etc.

Patient H.M.
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Number of digits

16

18

adapted from Squire & Wixted (2012)

Most people can repeat about 15 digits after 25 trials. H.M.
could not manage to repeat more than 8 after 25 trials.
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The Case of H.M.
So one thing that H.M.’s case illustrates is the division between
short-term and long-term memory.
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The Case of H.M.
H.M.’s case also illustrates the difference between explicit and
implicit memory.
The mirror drawing test
illustrates this difference.

Number of Mirror-Drawing
Errors by H.M. on Each Trial
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Trials

adapted from Pinel (2007)
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The Case of H.M.
His improvement over time illustrates intact implicit
(procedural; non-declarative) memory.
His lack of memory for the training sessions illustrates a deficit
in explicit (declarative) memory.
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The Case of H.M.
“Every day is alone in itself, whatever enjoyment
I’ve had, and whatever sorrow I’ve had.”
(H.M.; quoted in Milner et al., 1968)
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The Case of H.M.
“Every day is alone in itself, whatever enjoyment
I’ve had, and whatever sorrow I’ve had.”
(H.M.; quoted in Milner et al., 1968)
“His experience seems to be that of a person
who is just becoming aware of his surroundings
without fully comprehending the situation,
because he does not remember what came
before.” (Milner et al., 1968)
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The Case of Henry Molaison

Henry Gustav Molaison died on Dec. 2, 2008
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Korsakoff’s Syndrome
Attributable to the brain damage that results from thiamine
(vitamin B1) deficiency; thiamine deficiency often accompanies
heavy alcohol consumption.
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The full syndrome involves severe anterograde and retrograde
amnesia, sensory and motor problems, extreme confusion, and
personality changes.
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Korsakoff’s Syndrome
Attributable to the brain damage that results from thiamine
(vitamin B1) deficiency; thiamine deficiency often accompanies
heavy alcohol consumption.
The full syndrome involves severe anterograde and retrograde
amnesia, sensory and motor problems, extreme confusion, and
personality changes.
The amnesic syndrome is considered a medial diencephalic
amnesia.
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