What? Where? When? Some animals may know
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A long string of exÂ-peÂ-riÂ-ments over decÂ-ades have reÂ-peatÂ-edly found that anÂ-iÂ-mals arenâ€™t
as dumb as huÂ-mans traÂ-diÂ-tionÂ-ally thought they were and far from it. But are they actÂ-ually
conÂ-scious?
StudÂ-ies have givÂ-en only vague glimpses of an anÂ-swer. But some sciÂ-enÂ-tists have said an
orÂ-ganÂ-ism must be conÂ-scious if it has â€œepÂ-iÂ-soÂ-dic memÂ-oÂ-ry.â€• This is baÂ-sicÂ-ally the
memÂ-oÂ-ry of the â€œwhat, where and whenâ€• of events in life.New reÂ-search has found that some
anÂ-iÂ-mals may have just this sort of memÂ-oÂ-ry.
The meadow vole MiÂ-croÂ-tus
pennÂ-sylÂ-vanÂ-iÂ-cus, a small roÂ-dent that tends to hide in tunÂ-nels unÂ-der the grass. It is one of the
most comÂ-mon small mamÂ-mals in North AmerÂ-iÂ-ca. (ImÂ-age courÂ-teÂ-sy U.S. Nat'l Park
ServÂ-ice)
RoÂ-dents known as meadÂ-ow voles can â€œreÂ-call the â€˜what,â€™ â€˜where,â€™ and â€˜whenâ€™â€•
of a past evÂ-ent, reÂ-searchÂ-ers wrote in the tiÂ-tle of a new study pubÂ-lished in the reÂ-search
jourÂ-nal AnÂ-iÂ-mal CogÂ-niÂ-tion.AlÂ-though past studÂ-ies had sugÂ-gested such abilÂ-iÂ-ties in
anÂ-iÂ-mals, they inÂ-volved putÂ-ting the creaÂ-tures through tests that inÂ-volved some trainÂ-ing, the
auÂ-thors said. That opened the reÂ-sults to critÂ-iÂ-cism that the trainÂ-ing could have afÂ-fectÂ-ed their
beÂ-havÂ-ior in some way that made the anÂ-iÂ-mals merely act as though they knew â€œwhat, where and
when.â€• The new study inÂ-volved no pre-trainÂ-ing. It exÂ-ploited the fact that feÂ-male voles, along with
some othÂ-er anÂ-iÂ-mals, enÂ-ter a peÂ-riÂ-od of peak sexÂ-uÂ-al reÂ-cepÂ-tiÂ-vity just afÂ-ter
givÂ-ing birth. The someÂ-what surÂ-prisÂ-ing tenÂ-denÂ-cy may be exÂ-plained by the creaÂ-turesâ€™
short lifeÂ-span, which comÂ-pels them to pack a lot of reÂ-proÂ-ducÂ-tion inÂ-to litÂ-tle time, said
biÂ-olÂ-oÂ-gist MiÂ-chael H. FerÂ-kin of the UnÂ-iversÂ-ity of MemÂ-phis, Tenn., the stuÂ-dyâ€™s lead
auÂ-thor.Male voles seem to be aware of the femalesâ€™ patÂ-tern of reÂ-cepÂ-tiÂ-vity. In one
exÂ-peÂ-riÂ-ment, FerÂ-kin and colÂ-leagues briefly put male voles in a cage that conÂ-tained two
chamÂ-bers. One chamÂ-ber conÂ-tained a feÂ-male that was a day away from givÂ-ing birth. The othÂ-er
conÂ-tained a feÂ-male that was sexÂ-uÂ-ally maÂ-ture, but not due to be in a state of heightÂ-ened
reÂ-cepÂ-tiÂ-vity anÂ-yÂ-time soon.A day latÂ-er, the males were placed in the same apÂ-paÂ-ratÂ-us,
which was now empÂ-ty and clean. The males inÂ-iÂ-tially â€œchose and spent sigÂ-nifÂ-iÂ-cantly more
time inÂ-vesÂ-tiÂ-gatÂ-ing the chamÂ-ber that origÂ-iÂ-nally housed the pregÂ-nant
feÂ-maÂ-leâ€•â€”who would by now have enÂ-tered peak reÂ-cepÂ-tiÂ-vity, the reÂ-searchÂ-ers
wrote.This sugÂ-gested, they continued, that the males both reÂ-called and used key inÂ-forÂ-maÂ-tion from
the earÂ-liÂ-er event: what was in the cage, where and when.UnÂ-der slightly alÂ-tered conÂ-diÂ-tions,
male voles showed no prefÂ-erÂ-ence for eiÂ-ther side of the cage, they wrote. For inÂ-stance, when only
half an hour had passed since the inÂ-iÂ-tial exÂ-poÂ-sure to the feÂ-maÂ-les, there was no prefÂ-erÂ-ence
apÂ-parÂ-ent. Nor were there any in cases in which a day had passed, but where the inÂ-iÂ-tial
enÂ-counÂ-ter was difÂ-ferÂ-entâ€”with a peak-reÂ-cepÂ-tiÂ-vity feÂ-male reÂ-placÂ-ing the pregÂ-nant
feÂ-maÂ-le. The peak-reÂ-cepÂ-tiÂ-vity feÂ-male would no longÂ-er be in that state a day latÂ-er.â€œThe
reÂ-sults of these and adÂ-diÂ-tionÂ-al exÂ-peÂ-riÂ-ments sugÂ-gest that male voles may have the
caÂ-paÂ-city to reÂ-call the â€˜what,â€™ â€˜where,â€™ and â€˜whenâ€™ of a sinÂ-gle past event,â€•
FerÂ-kin and colÂ-leagues wrote in the paÂ-per, pubÂ-lished in the jourÂ-nalâ€™s July 26 adÂ-vance
onÂ-line isÂ-sue. This knowÂ-lÂ-edge â€œmay alÂ-low males to reÂ-memÂ-ber the locaÂ-tÂ-ion of
feÂ-males who would curÂ-rently be in heightÂ-ened states of sexÂ-uÂ-al reÂ-cepÂ-tiÂ-vity.â€•
The
work â€œapÂ-pears to be a very thorÂ-ough and careÂ-fully done piece of reÂ-search that makes a solÂ-id
conÂ-triÂ-buÂ-tion,â€• wrote psyÂ-cholÂ-oÂ-gist Bill Roberts of the UnÂ-iversÂ-ity of WestÂ-ern
OnÂ-tarÂ-iÂ-o in LonÂ-don, OnÂ-tarÂ-iÂ-o, in an eÂ-mail. â€œThe conÂ-trols used are
imÂ-presÂ-sive.â€• Roberts had arÂ-gued in a 2002 paÂ-per that reÂ-search up to then sugÂ-gested
anÂ-iÂ-mals have no sense of time.FerÂ-kinâ€™s study does make at least one â€œmaÂ-jor
asÂ-sumpÂ-tion,â€• Roberts added: that the males someÂ-how know that the late-pregÂ-nant feÂ-males will
be reÂ-cepÂ-tive 24 hours latÂ-er. AnothÂ-er posÂ-siÂ-ble problem, FerÂ-kin and colÂ-leagues

themÂ-selves wrote, is that the roÂ-dents may just know how to make deÂ-ciÂ-sions based on how vivÂ-id
or faint a memÂ-oÂ-ry isâ€”withÂ-out unÂ-derÂ-standÂ-ing that this deÂ-pends on how much time has
passed. In othÂ-er words, they might lack a real conÂ-cept of time.University of TorÂ-onto memÂ-ory
reÂ-searchÂ-er EndÂ-el TulvÂ-ing cited anÂ-other, â€œmiÂ-norâ€• quibÂ-ble with the study. Voles have a
very keen sense of smell, he noted. PerÂ-hapsâ€”unÂ-beÂ-knownst to the huÂ-mansâ€”even in cleaned,
disÂ-inÂ-fected cages, the roÂ-dents could sniff someÂ-thing that cues their actÂ-ions.But overall, the
findÂ-ings add to a body of work sugÂ-gesting anÂ-iÂ-mals have a caÂ-paÂ-city for â€œmenÂ-tal time
travÂ-el,â€• Roberts wrote. For inÂ-stance, past work sugÂ-gested some apes can anÂ-tiÂ-cipate a fuÂ-ture
need for tools, and scrub jays reÂ-memÂ-ber what kind of food they stored, where and when.
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