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Abstract—This study examined whether amnesic patients have pre-
served implicit memory for new associations between unrelated
words, as measured by repetition pnmmg, despite unpaired explicit
memory for such new associations Prior studies provide conflicting
and ambiguous results Amnesic and control pamcipants read aloud
visually presented, unrelated word pairs and then attempted to iden-
tify old, recombined, and new word pairs shown at threshold dura-
tions Amnesic and control groups showed equivalent pnmingfor new
associations by identifying old pairs better than recombined pairs
Amnesic patients were impaired on a matched explicit test of memory
for new associations The preserved pnming in amnesia indicates that
implicit memory for new associations need not be supported by the
mnemonic processes and brain structures that mediate explicit
memory for new associations

Global amnesia is a neurological syndrome charactenzed by a
severe deficit in remembenng new episodes and facts that is not
secondary to any other behavioral incapacity The syndrome typically
results from bilateral lesions of medial temporal, diencephalic, or
basal forebrain structures Amnesic patients perform poorly on ex-
pbcit memory tests of recall and recognition, which require conscious
and deliberate recollection of recent expenence (Graf & Schacter,
1985) Amnesic patients, however, often perform normally on implicit
tests of memory, which measure information gained m recent expe-

:e as a change in behavior without any reference being made to
that expenence Implicit measures have revealed intact memory in

5S1C patients on tests of classical conditioning (e g , Gabneli, Mc-
Ghnchey-Berroth, et al , 1995), skill learning (e g , Cohen & Squire,
1980, Milner, 1962), and repeution pnnung, which is the difference in
test-phase performance between items presented earber in a study
phase and baseline items ( e g , Cennak, Talbot, Chandler, & Wol-
barst, 1985, Graf, Squire, & Mandler, 1984)

The formation of new associations between previously unrelated
Items IS a hallmark of explicit memory In the laboratory, such
memory may be measured via paired-associate leanung of unrelated
words (e g , seeing march-shave at study and recalhng what word was
presented with march at test) Amnesic patients have virtually no
ixpiicit memory for new associations between unrelated words (e g ,

Shimamura & Squire, 1984) For the past decade, investigators have
tned to discover whether imphcit memory mechanisms can also me-
diate new associations between previously unrelated words by asking
whether amnesic patients can show normal pnnung for new associa-
tions A way to measure pnming fw new associations is to expose
participants to unrelated word pau^ in a study phase (e g , march-
shave, above-fleet, amaze-voter) (Graf & Schacter, 1985, Moscovitch,
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Winocur, & McLachlan, 1986) In a test phase, participants perform
task with three kinds of word pairs (a) old pairs seen in the study
phase (march-shave), (b) recombined study-phase pairs (above-voter),

and (c) new basehne pairs Supenor performance for recombined
relative to new pairs reflects single-word pnming Supenor perfor-
mance for old relative to recombined pairs must reflect new associa-
tions made between words by their arbitrary study-phase painng be-
cause all words in old and recombined pairs were seen in the study
phase The test-phase task may require participants to complete word

stems (march-sha ) or to identify word pairs presented at threshold
duration Such tasks are known to yield intact single-word pnnung in
amnesia (e g , Cennak et al , 1985, Graf et al , 1984)

Amnesic paUents have demonstrated impaired pnming of new as-
sociations as measured by word-stem completion (Cermak, Bleich, &
Blackford, 1988, Schacter, 1985, Shimamura & Squire, 1989) or wonl
identification when each pair of words was presented sequentially at
test (Paller & Mayes, 1994) Because amnesic patients showed in-
tact single-word pnming in all of these studies and intact pnmmg for
known associations in one of them (e g , table-chair, Shimamura &
Squu-e, 1984), the unpaired pnming for new associations suggested a
limit as to what could be learned by implicit memory processes Usmg
reading speed as a pnming measure, Moscovitch et al (1986) reported
unimpaired pnming for new associations between word pairs in a

ixed group of amnesic and Alzheimer's patients (pnming in the
amnesic group alone was not exammed) Musen and Squire (1993),
however, were unable to find pnmmg for new associations by the
reading-speed measure in either normal or amnesic groups unless
word pairs were combined into single, continuous nonwords (e g,
marchshave) and presented for 10 study tnals In that case, amnesic
patients showed normal pnming for new associations Combimng
words mto continuous nonwords, however, makes it unclear whether
each stimulus was treated as a single nonword or as two distinct words

:iated by their co-occurrence Also, explicit memory after mten-
10-tnal traimng was not examined, makmg it uncertain whether

the patients would have shown explicit memory impairments, and
precluding finding a dissociation between implicit and explicit
memory for new associations

lusen and Squire (1993) also exammed pntmng for new associa-
tions on a word-pair identification test A combined analysis of am-

and control groups yielded pruning for new associations, but
neither group alone showed rehable pnming for new associations
Thus, It IS unclear whether amnesic patients showed normal pnming
for new associations, or whether they 3ppeated ummpaired because
such pnming was mimmal even in ncmnal control participants Musen
and Squire noted that given the modest amount of associative pnming
in healthy mdividuals, it is important to venfy not only that amnesic
patients are ummpaired relative to contix)l groups, but that the amnesic
patients themselves show pnming for new assoaations Musen and
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