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Informationconcerningthelongevityofanimalsisinvaluableforvarious

biologicalstudies.Thelongevityofsomeshrewspecies(Soricidae)hasbeen
reportedbothfromthewildandincaptivity(Churchfield1990).Churchfield

(1990)alsoshowedthatcaptiveshrewstendedtolivelongerthanthoseinthe
wildingeneral,becauseofthepreferentialconditionsinthelaboratory.For

ashrewspeciesofHokkaido,Inoue(1990)reportedamaximumestimatedlife
spanof511daysforSorexunguiculatusinthefield.ForS.ungoriculatusin

captivity,Yokohata(1989)reportedamaximumkeepingperiodof493daysand

estimatedthattheoldestmightlivefor710-830days,However,longevityfor
SorexcaecutiensandS.gracillimus,othercommonsoricinespeciesinHokkaido,

islittleknown.Inthepresentstudy,allthethreespecieswerekeptinthe

laboratory,slightlymodifyingYokohata's(1989)rearingmethod.Thepurpose

ofthepresentstudyistoreportthelongevityofcaptiveSorexcaecutiensandS.

gracillimusalongwiththatofS.unguiculatus.

MATERIALSANDMETHODS

1.Animalsexamined

ShrewswerecollectedinJune1992and1993fromTomakomai(Yufutsu

moor),andinJune1992andAugust1993fromHoronobeneartheTeshio

ExperimentalForestofHokkaidoUniversity.Themethodsofcapturing

shrewswereessentiallythesameasthosedescribedbyOhdachi(1992).Seven-

teenS.caecutiens,22S.grac〃 勿zus,and28S.襯g〃iculatuswereusedforanaly-

sis.

Theanimalsexaminedforthepresentreportwereoriginallyusedfor

behaviorallaboratoryexperiments(Ohdachi1994,1995a,b).Duringtheexper-

iments,laboratoryconditionsweremaintainedateither16L8D,20℃or10L14D,

5-15℃.Aftertheexperiments,theanimalswerekeptinordertorecordtheir

longevity,butphotoperiodiccyclewasnolongercontrolled,Mixedpastediets

ofporkmeat,porkliver,cannedtuna,dogfoodandrabbitpelletsweresupplied

everyday.Inadditiontothemixedpastes,livingmealworms(Tene∂riosp.),

livingearthwormsandfrozensilkwormpupae(Bom伽morのweregiven

occasionally.Thesupplementarynaturalfoodsseemedtocontributetothe
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Information concerning the longevity of animals is invaluable for various 
biological studies. The longevity of some shrew species (Soricidae) has been 
reported both from the wild and in captivity (Churchfield 1990). Churchfield 
(1990) also showed that captive shrews tended to live longer than those in the 
wild in general, because of the preferential conditions in the laboratory. For 
a shrew species of Hokkaido, Inoue (1990) reported a maximum estimated life 
span of 511 days for Sorex unguiculatus in the field. For S. unguiculatus in 
captivity, Yokohata (1989) reported a maximum keeping period of 493 days and 
estimated that the oldest might live for 710-830 days. However, longevity for 
Sorex caecutiens and S. graciliimus, other common soricine species in Hokkaido, 
is little known. [n the present study, all the three species were kept in the 
laboratory, slightly modifying Yokohata's (1989) rearing method. The purpose 
of the present study is to report the longevity of captive Sorex caecutiens and S. 
gracillimus along with that of S. unguiculatus. 

MATERIALS AND METHODS 

1. Animals examined 
Shrews were collected in June 1992 and 1993 from Tomakomai (Yufutsu 

moor), and in June 1992 and August 1993 from Horonobe near the Teshio 
Experimental Forest of Hokkaido University. The methods of capturing 
shrews were essentially the same as those described by Ohdachi (1992). Seven· 
teen S. caecutiens, 22 S. gracillimus, and 28 S. unguiculatus were used for analy. 
sis. 

The animals examined for the present report were originally used for 
behavioral laboratory experiments (Ohdachi 1994, 1995a, b). During the exper· 
iments, laboratory conditions were maintained at either 16L8D, 20"( or 10L14D, 
5-15"C. After the experiments, the animals were kept in order to record their 
longevity, but photoperiodic cycle was no longer controlled. Mixed paste diets 
of pork meat, pork liver, canned tuna, dog food and rabbit pellets were supplied 
every day. In addition to the mixed pastes, living meal worms (Tenebrio sp.), 
living earthworms and frozen silkworm pupae (Bombyx mori) were given 
occasionally. The supplementary natural foods seemed to contribute to the 
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greaterlongevityofthesecaptiveshrews.Animalsthatweresexuallyim・

maturewhencapturedexperiencedneithercopulation,pregnancy,norparturi-

tionduringtheirlives.ThemostsignificantdifferencebetweenYokohata's

(1989)rearingmethodsandthoseinthepresentstudywasthatIalwayskept

cagescleanwhileYokohatadidnot.SeeOhdachi(1994)formoredetailed

methods.

2.EstimationofLongevity

Twomethodsforestimatinglongevitywereuseddependingontheageof

theshrewswhencaptured;thefirstisforyoungoftheyear,andthesecondfor

individualsthathaveoverwintered.Agesatcapturewereassessedonthe

basisofweartohairandbodyweight(Abe1958,0hdachiandMaekawa1990).

Theyoungshrewsthatwerecaughtwereallconsideredtobefullyindepen-

dentfromtheirmothers.Inoue(1990),whoreviewedtheliteratureconcerning

lactationperiods(㌶theperiodfrombirthtoindependence)ofsixsoricine

species(So7excinereus,S.vagrans,S.araneus,CryPtotis1)arlりa,〈Veomysノ'odiens

andBlarinabrevicauda),concludedthatthelactationperiodsrangedfrom16to

30days.Inoue(1990)alsoestimatedthatthelactationperiodofS.un-

guiculatusinthefieldaveraged27.6days.Churchfield(1990)consideredthat

theperiodfrombirthtocompleteindependenceinS.araneuslasted25days.In

thelightofthesestudies,itisassumedthatforthethreesoricinespeciesin

Hokkaido,theperiodfrombirthtoindependenceaverages25days。Therefore,

inordertoestimatethelifespanoftheindividualsthatwerecapturedas

youngsters,25dayswereaddedtotheirsurvivalperiodsinthelaboratory,thus,

givingaminimumestimateoflongevity,as25daysistheestimatedminimum

ageoftheyounganimalscapturedfromthewild.

Mostsoricinespeciesbearyoungfromspringtoautumn(mostlyinspring)

andnew-bornindividuals,usually,donotbecomesexuallymatureuntilthe

followingspring(e.g.,Crowcroft1957,Churchfieldl990).InS.unguiculatusof

centralHokkaido,mostfemalesbearoffspringbetweenAprilandSeptember

(Inoue1990).Pregnantfemale∫.caecutiensandS.gracillimuswererecorded

nolaterthaninlateSeptember,althoughsomefemalesareknowntosurvive

untilNovember(Ohdachiunpublisheddata).Itisassumed,therefore,thatthe

lastpossiblebirthdateofshrewsinHokkaidoisOctoberlst.Thus,inorder

toestimatetheageofshrewsthatwerecapturedaftertheyhadoverwintered

(i.e.,sexuallymatureindividua1),theperiodfromOctoberlstoftheprevious

calendaryeartothedateofcapturewasaddedtotheperiodsurvivedinthe

laboratory.Again,thismethodofestimationprovidesonlyaminimumlife

span,sincetheestimatedperiodsurvivedinthewildisalsoaminimum.

RESUI.TSANDDISCUSSION

Mostwild-capturedshrewsweresuccessfullyintroducedintothelabora-

tory,althoughseveraldiedduringtransportation.Twooutof17S.caecutiens,

20utof22S.gracillimus,and40utof28S。unguiculatuswhichweresuccess一
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greater longevity of these captive shrews. Animals that were sexually im· 
mature when captured experienced neither copulation, pregnancy , nor parturi­
tion during their lives. The most significant difference between Yokohata's 
(1989) rearing methods and those in the present study was that I always kept 
cages clean while Y okohata did not. See Ohdachi (1994) for more detailed 
methods. 

2. Estimation of Longevity 
Two methods for estimating longevity were used depending on the age of 

the shrews when captured; the first is for young of the year, and the second for 
individuals that have overwintered. Ages at capture were assessed on the 
basis of wear to hair and body weight (Abe 1958, Ohdachi and Maekawa 1990). 

The young shrews that were caught were all considered to be fully indepen­
dent from their mothers. Inoue (1990), who reviewed the literature concerning 
lactation periods (" the period from birth to independence) of six soricine 
species (Sorex cinereus, S. vagrans, S. amneus, Cryptotis parva, Neomys fodiens 
and Blan'na brevicauda), concluded that the lactation periods ranged from 16 to 
30 days. Inoue (1990) also estimated that the lactation period of S. un· 
guiculatus in the field averaged 27.6 days. Churchfield (1990) considered that 
the period from birth to complete independence in S. araneus lasted 25 days. In 
the light of these studies, it is assumed that for the three soricine species in 
Hokkaido, the period from birth to independence averages 25 days. Therefore, 
in order to estimate the life span of the individua ls that were captured as 
youngsters, 25 days were added to their survival periods in the laboratory, thus, 
giving a minimum estimate of longevity, as 25 days is the estimated minimum 
age of the young animals captured from the wild. 

Most soricine species bear young from spring to autumn (mostly in spring) 
and new-born individuals, usually, do not become sexually mature until the 
following spring (e.g., Crowcroft 1957, Churchfield 1990). In S. unguiculatus of 
central Hokkaido, most females bear offspring between April and September 
(Inoue 1990). Pregnant female S. caecutiens and S. gracillimus were recorded 
no later than in late September, although some females are known to survive 
until November (Ohdachi unpublished data). It is assumed, therefore, that the 
last possible birth date of shrews in Hokkaido is October 1st. Thus, in order 
to estimate the age of shrews that were captured after they had overwintered 
(i. e., sexually mature individual), the period from October 1st of the previous 
calendar year to the date of capture was added to the period survived in the 
laboratory_ Again, this method of estimation provides only a minimum life 
span, since the estimated period survived in the wild is also a minimum. 

RESULTS AND DISCUSSION 

Most wild- captured shrews were successfully introduced into the labora­
tory, although several died during transportation. Two out of 17 S. caecutiens, 
2 out of 22 S. gracillimus, and 4 out of 28 S. unguiculatus which were success-
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fullyintroducedtothelaboratorydiedwithinthefirstweek.MostS.

caecutiensandS.unguiculatuswhichsurvivedthefirstweekinthelaboratory
survivedformorethan100days.Incontrast,130utofthe20survivingS.

gracillimusdiedwithin100days(mean=52.4days).Inmostcases,animals
diedsuddenlywithoutapparentsymptoms,andthecauseofdeathwereun-
known.

ThemaximumestimatedlifespanforS.caecutienswas609days,forS.

gracillimus419daysandforS.unguiculatus946days(Fig.1).Themaximum
lifespanforS.caecutienswould,infact,havebeenlonger,haditnotdiedasa

resultofitswatersupplyfailing.Themaximumof946daysforS.un-

guiculatusreportedhereisoneofthelongestlifespanrecordsamongthe
Soricinae(Churchfield1990).

Churchfield(1990)pointedoutthatlargershrewspeciestendedtolive
longerthansmallerspecies,whichseemstoberelatedtoactivityandbasal

metabolicrates.S.unguiculatusisthelargestspeciesandS.gracillimusthe

smallestamongthethreespeciesinHokkaido,andinthepresentstudyS.

gracillimustendedtoliveshorterlivesthantheothertwospecies(Fig.1).It
seems,therefore,thatinterspecificdifferencesinthemaximumestimatedlife

spansofHokkaidoshrewsseemstoberelatedtobodysize,aspointedoutby

Churchfield(1990).
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oftheshrews.T.SegawaandH.Ishii,andothertechniciansoftheInstitute

madedevicesforkeepingtheshrews.Dr.K。Sasa,Dr.K.Ishigaki,T.Shida,A.

Nishihara,andH.Takemotosupportedmyfieldwork,andDr.Y.Yokohata

madeusefulsuggestionsforkeepingshrews.Iexpressmydeepgratitudetoall
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fully introduced to the laboratory died within the first week. Most S. 
caecutiens and S. unguiculatus which survived the first week in the laboratory 
survived for more than 100 days. In contrast, 13 out of the 20 surviving S. 
gracillimus died wi thin 100 days (mean = 52.4 days). In most cases, animals 
died suddenly without apparent symptoms, and the cause of death were un­
known. 

The maximum estimated life span for S. caecutiens was 609 days, for S. 
gracillimus 419 days and for S. ungt/icllla/us 946 days (Fig. 1). The maximum 
life span for S. caecutiens would, in fact, have been longer, had it not died as a 
result of its water supply failing. The maximum of 946 days for S. un­
guiculatus reported here is one of the longest life span records among the 
Soricinae (Churchfield 1990). 

Churchfield (1990) pointed out that larger shrew species tended to live 
longer than smaller species, which seems to be related to activity and basal 
metabolic rates. S. unguiculatus is the largest species and S. gracillimus the 
smallest among the three species in Hokkaido , and in the present study S. 
gracillimus tended to live shorter lives than the other two species (Fig. 1). It 
seems, therefore, that interspecific differences in the maximum estimated life 
spans of Hokkaido shrews seems to be related to body size, as pointed out by 
Churchfield (1990). 

A cknowledgments : Students at the Institute of Low Temperature Science and 
the Laboratory of Applied Zoology, Faculty of Agriculture, Hokkaido Univer­
sity, especially Y. Yamaga and K. Nishimura, kindly assisted me in taking care 
of the shrews. T. Segawa and H. Ishii, and other technicians of the Institute 
made devices for keeping the shrews. Dr. K. Sasa, Dr. K. Ishigaki , T. Shida, A. 
Nishihara, and H. Takemoto supported my field work, and Dr. Y. Yokohata 
made useful suggestions for keeping shrews. I express my deep gratitude to all 
of them. 
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Fig.1.TheestimatedlongevityofthreespeciesofSorexincaptivityinHokkaido.Black

barsindicatetheactualperiodshrewssurvivedinthelaboratory,andwhitebarsindicatethe

estimatedminimumdurationinthefield(seetextforcalculation).Younganimalssurviving

fewerthan100daysinthelaboratorywereomittedfromthefigure.Letterstotheleftofthe

barsindicatedatesofcaptureandlocalities(``2j,t"=June1992inTomakomai,"2j,h"=

June1992inHoronobe,"2a,h"=August1992inHoronobe,and"3a,h"=August1993in
Horonobe),Letterstotherightofthebarsrecordthecausesofdeath(ac=accidentalkil1,

di=disease,st=starvationoralackofwater,in=injured,andnoletter=unknown).

Doublesexsymbolsdenotesexuallymatureanimalswhencaptured,andsingleonesimmature

animals(ad.?=sex-unknownbutmatureindividual).
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Fig.1. The estimated longevity of three species of Sorex in captivity in Hokkaido. Black 
bars indicate the actual period shrews survived in the labora tory , and white bars indicate the 
estimated minimum duration in the field (see text for calculation), Young animals surviving 
fewer than 100 days in the laboratory were omitted from the figure. Letters to the left of the 
bars indicate dates of capture and localities ("2j, t" = June 1992 in Tomakomai, "2j, h" = 
June 1992 in Horonobe, "2a, h" = August 1992 in Horonobe, and "3a, b" = August 1993 in 
Horonobe). Letters to the right of the bars record the causes of death (ae = accidental kill, 
di = disease, st = starvation or a lack of water, in = injured, and no letter = unknown). 
Double sex symbols denote sexua ll y mature animals when captured, and single ones immature 
animals (ad.? = sex-unknown but mature individual). 
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