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THere Is No SuBsTITUTE FOR AN EXPERIMENTAL

ANALYsis oF MARINE Mammar CogNiITION

In our three page note published in this journal (Kastak and Schusterman 1992)
regarding the comparadve cognidion of marine mammals, the final paragraph stated thac:
“Without scandardizing laboratory MTS {match-to-sample] tests of eransfer relacons chere
are alcernadve interpretations of supposed abstract concept formaaon. This certainly does
not mean that sea lions and dolphins are incapable of such cognitive processes . . . but
{chac} more rigorous analysis may help clarify the issues and lead to a better understanding
of comparadive cognition in marine mammals” (p. 416). However, Herman and his
colleagues (Herman 7 a/. 1994) have chosen to ignore our closing statement and instead
have focused on an earlier phrase: "Based on the effecs of exclusion ... alternate
explanations may exist that account for the . . . {dolphin or sea lion’s) ‘quick” or ‘tmmediate’
tansfer of an “abstract reladionship’ *° (Kastak and Schusterman 1992, p. 416). The
cridical point of our paper was that, although immediate wansfer of an idenacy reladon
had not been demonstrated, Herman er a/. (1989) had succeeded in demonstrating evencual
acquisition of an identity concept by a dolphin (Tursiops truncatus) in a visual MTS
format. In a recent series of experiments, we have unequivocally demonstrated thac
California sea lions (Zalophus californianus) can also eventually acquire an identity concept
(Kastak and Schusterman 1994). Moreover, we have shown (Schusterman and Kastak
1993) that one California sea lion is capable of forming concepes like reflexave idendcy
(Al = Al), symmetry (if Al = Bl, then Bl = Al), assodadve transitivicy (if Al = B1,
and Bl = CI, then Al = Cl), and equivalence (if Al = Bl, and Bl = CI, then Cl
= Al). We suspect that such conceptual abilities in many mammals (induding dolphins
and sca lions) and birds function in che context of different social interactions, including
alarm calling, kinship, territorial rivalry, dominance relationships and group membership.
Thus, it is incorrect to accuse us {as Herman er al. (1994) do] as stacing that evidence
for the ability of bottlenose dolphins to develop abstract concepes is slender. Indeed,
concerning auditory identicy MTS, one of us (R]S) said the opposite in a published book
chapter (Schusterman 1988), which is not referenced by Herman er a/. (1994).

In summary, what Kastak and Schusterman (1992) and others (see Dube ¢f a/. 1992)
did say was that the process of macching with novel stimuli may be controlled by factors
other than reflexive idendty. One such factor is the exclusion effect, which may occur
when the comparison or choice stimuli consist of a novel positive matching stamulus paired
with one or more familiar negative nonmatching samuli. Herman and his associates have
called chis condition the ““partial™* transfer test (see Herman es al. 1994). In such instances
the animal can respond correctly on the very first trial not by matching, but by excluding
the familiar choice stimuli that have already been associated with other samples (Schus-
terman ef al. 1993). To rule out exclusion as a contributing factor on tests of generalized
idencticy MTS one must pair nore/ macching sumuli wich only nove/ nonmatching sumuli.

Recently. several investigators (Dube er /. 1992, Kastak and Schusterman 1994,
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Thompson, in press) state that the best evidence for a relational matching concepe based
on reflexive identicy would come from a study in which the animals should learn to match
with 2 minimal number—ideally two—of training stimuli. The samuli are presented as
boch matching and nonmatching alternatives over trials unul a cricerion is reached. These
investigarors further point out that transfer tests following cricerional learning should be
conducted wicth novel scmuli chac differ physically from the training sumuli and thac
performances on the first presentation of the transfer sumuli need to be compared wich
those over the first several trials in which both alternadives serve as the sample, thus
eliminacing the exdusion effect, and insuring that the task is a conditional discrimination.
[deally, if one wants to conclude that there is unequivocal evidence for che formation of
immediate telaconal idendicy matching concepe, then there musc be no evidence of a
practice effect on performance in the cransfer tests, i.e., performance levels on the first few
wrials of the cransfer test with novel stimuli have to be similar to those obtained ac the
terminaaon of the training sessions.

In experiments actempeing to obtain generalized visual MTS in a Tursiops (Herman
et al. 1989), and a Zalophus (Pack er al. 1991), Herman and his colleagues used partial
transfer teses (f.e., they used novel-familiar pairings). These were interposed berween the
time these marine mammals reached cricerional leaming with the original set of training
stimuli presented as both martching and nonmatching altemnacives over trials and the tme
the animals were presented with novel transfer test stimuli. The larter require che animals
to compare both sets of stimuli over several trials in which boch novel alternatives served
as the sample. It is important to note that in cthe dolphin study (Herman et a/. 1989)
the animal was given several identicy matches during the cricerional learning phase, and
in order “‘to improve the reliabilicy of object macching, acoustc cueing was introduced™
(p. 126). In addidon, the dolphin leamed three forced-choice problems (no incorrect
choice was present), two of which were later acoustically cued, followed by eight “"exclusion™
problems before being tested 1n a mixed design consisting of boch familiar-familiar and
novel-familiar problems in addition to 6 novel-novel combinatons (Herman er a/. 1989,
Experiment 3). Clearly the features discussed earlier for demonstraung the formadon of
an immediate relational identity martching concept in an animal are not met by either of
these scudies. The parual transfer condition gives the animal additional practice. However,
the nature of this inscructonal phase remains obscured because it is unclear as 0 what is
controlling che animal's performance. Is it the familiar choice sumuli that have been
associated with another sample (exclusion), ot is it the reflexive nature of the novel sample-
comparison reladon? Despite the ambiguity, Herman es a/. (1989) discuss ctheir dolphin’s
performance in cerms of ' immediacy (our italics) of transfer observed to new visual materials

- nival{ing] performances observed in a bortenose dolphin using auditory materials
... (p. 134) and Pack er al. (1991) state that boctlenose dolphins are capable of
“immediate (our italics) transfer of the idenucy concept . . ."" (p. 38), whereas “'the sea
lion developed a concept of matching and was able to apply it relatively quickly (but not
immediacely) to novel transfer problems . . ."”* (p. 44). Furthermore, Herman er a/. (1994),
without considering the exclusion effect, actempt to make a virtue out of the partial
transfer test by stating it “‘can sometimes have a pragmatic function in helping to teach
the matching problem to the animal during earlier stages of training . . . (p. 71). How
can Herman and his colleagues claim chac transfer was immediate for bortlenose dolphins
and quick for California sea lions when an abstruse training procedure precedes the ulumate
test of the idenacy matching concept> We find it inappropriate of them to argue that the
partial cransfer teses are to be regarded merely as a “teaching’™ device and that immediate
tefers to evenrual successful performance on trial one of each problem. To say thar the
paruial ansfer condition should be viewed as part of the subject’'s instructional training
strikes us as making “‘immediace transfer” untestable, and chac 1s clearly unacceprable

There are additional reasons why the actempt of Herman er a/ (1994) to defend
previous conclusions that marine mammals can demonstrate immediate or rapid or quick
generalized MTS. eicher during. or subsequent to the partial transfer tests do not hold
up. For example, Dube er a/. (1992) point out that in Experimence 4 by Herman er af.
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(1989) eicher tmo familiar or two novel objects were shown (but never one of each
category) and that macching was nearly perfect wich familiar objects but juse below 80%
with novel objects. Further, initial scores of the dolphin in Experiment 2 when exclusion
was possible were much higher (90%) than in Experiment 4 (69% and 78%) when
exclusion was controlled for. [f one wants to conclude thac exclusion is not a factor in a
conditional discrimination like identicy MTS where there are two or more comparisons
presented simultaneously, then ac least two comparisons must be novel stimuli. This was
noc the case in the first two experiments by Herman er a/. (1989) on identucy MTS nor
during the first phase of the identicy MTS experiments by Pack ez a/. (1991). Our (Kastak
and Schusterman 1992) criticism of methodology (not the subjects” cognitive capacities)
along with that of Dube ¢7 /. (1992) remains cogent. In fact, tests for control by exclusion
in humans and nonhuman animals seem well accepted in the sciencific communiry and
are now used extensively so as to eliminate confounding factors in interpreting performance
skills on arbitrary and idendty MTS Mcllvane and Stoddard 1985; Dube er a/. 1992;
Schusterman e a/. 1993; Tomonaga 1993; Thompson, in press). We would argue thac
a strategy used by such a wide variety of taxa in various contexcs is probably used by
botdenosed dolphins as well.

In lighc of the above discussion about exclusion, it is worth noting that in the inigal
craining phase for visual identity matching-to-sample for Rio, one of our sea lions (Kascak
and Schusterman 1994), exclusion was used as a training strategy in order to allow the
subject to “errorlessly”” learn the firss of 15 idencicy macching problems. The sea lion’s
performance on this phase of the experiment was 90% (36/40 correct responses) on the
very firse session. Thus, without any prior idencicy MTS craining, this animal completed
a set of trials analogous to Herman er a/.’s (1989) and Pack ef a/.’s (1991) parual cransfer
tests at an extaremely high level of accuracy. On probe trials that concrolled for possible
exclusion effects, however, her performance remained at chance levels for five days of
traiung. Her pcrformancc on these probe trials during the first phase of the idenaty MTS
improved only after receiving upwards of 160 exclusion (parnal transfer) crials. This is
saongly indicative of a learning effect and illustrates the logical flaw of basing conclusions
regarding cogniave capabilities on tests that are subject to alternate explanations.

Our raining of the sea lion in this virtually errorless manner was quuce similar to the
way dolphins have been trained to associate novel signs (in both the acoustic and visual
modes) wich “unnamed’ objects (Herman ef a/. 1984). However, wichout further analysis,
Herman es al. (1984) took this errorless training technique to be the process by which
the signs acquired meaning for these marine mammals and came to the following con-
clusion: It was sometimes suffident to pair a new signal with an unnamed object for the
dolphin to associate the two immediately. Successful assodadon was indicated by the
dolphin conunuing to respond appropriately to the previously unnamed object in the
presence of the new signal and the other objects . . ."" (p. 157). Herman er al. (1984)
g0 on to summarize their results on meaning and referentialicy as follows: ““The concept
thac signs stand for referencs seems to come easily to the dolphins’™ (p. 207). Indeed,
without questioning, or doing any further experimental analysis we would have armived
at the same conclusion about our sea lions. However, by simply using a “‘rule of thumb™
dolphins, sea lions, children, chimpanzees and pigeons may be doing the same thing in
similar sicuacions. They respond correctly the firsc ame, not by relating a sign wich an
object (paired associate learning), but by excluding the familiar objects because they have
previously been associated with other signals. It is only later in the learning process in
contexcs where the basis for exclusion is no longer available that a novel conditional
performance occurs. Witchout further experimental analysis chis is indeed the most par-
simonious explanacion of how dolphins learn arbitrary sign-referenc relations (Schusterman
and Gusiner. in press).

In conclusion. we agree with Herman er a/. (1994) thatc “"The niual use of novel-
familiar painngs should not detract from the findings of later tests with novel-novel
parings ~ (p. 79). What remains obvious. despite arguments to the contrary, 1s that
resules from such novel-famihiar pairings cannot be used as evidence of an animal’s abilicy
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to immediacely generalize rules or apply abstract concepts. Further, as we have empirically
determined (Schusterman er a/. 1993, Kastak and Schusterman 1994), results on sub-
sequent novel-novel testing absolutely cannot describe the strategies employed by the
subjects on previous “'partial transfer”” tests—such partial transfer teses should be regarded
as a phase of training. We reiterate that Herman and colleagues are unjusafied in scating
ocherwise, and believe that a more chorough analysis of che arguments will puc chis issue
1o rest.
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