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The activity patterns of the Pyrenean desman (Galemy.v pyrenaicus) 

(lnsectivora :Talpidae), as determined under natural conditions 
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The al·ti vi ty p;.tllcrns nffrt..·c: · r<tngmg dc:!<>ntans (C:a /,.,, r .1 prn·,wit'tl l") ll ll three- q rcollll \lll 1 hl' f rcn,· ~t 

P y rcnc~s were in vco;tlgatcJ . Data wcre oht<.tin~d usmg an automa i iL' r<.ni H1I rack111g '\~'\ lcm to 

monit o r an aninwl's prl·sencc a t. nr ah-.cn~.:c fr11m . it.; nnl .;i ll' . lndi vic..luals dt s pla }.:d '" '' dl,tlnt..' l 
JX' riod!<> of <ll'li\"lt y during. c;u,;h Jit..• l j)l'flod lhrtHighlllll th iS StUd )' ( Ma y Ju ly) . • 1 -. lull I J111111.d 

rx·riod of otcli\ity anJ a longer nocturnalorll" . Tht..• Jail y onset anti .:essat1t1 n (lr al' II VIIY for :t ll 

Jcsman s o n ~ad1 stn:an1 wa~ highl y synl"hrnnitcJ . These linJ ings an: t.l ist· u ~!<>t:d "nh •cl:tiiPn tu 

prey a vaiJahilil}' a11J thL' Slll' i;tl t:L"Oiogy (If the ~pl•t..:iC'\ . 
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Interes t in the rhythms of animal hcha viour derives fro m the recogniti o n that th e h~<>l<>gic ; ll 

value or hehaviour depends as muc h on when il o<.:curs as o n the partic ular fo rm which it take·, 
( F.nrighl. 1970). For most animals . the e n vironment represents a complex array of lluc luat in!! 
variables and the ma1111cr by which individuals C<lpc with suc h va riables ma y he vic wcd '" d ;11l y nr 
seaso nal strategies related 10 the time structure of the cnvir(>nmenl. Knowlcdgc o f t he rh y llun ' o l· 
aeli vil y would thcreforc contrihulc" gre;~ l de;~ I toward s an undcrslanding or the cn>lug) "r th e 

'IK'l.' i e~ . 
The aelivily rhythms or many sm;~ll m;~mm;~l ' may be delined in terms or lW\) di,linc l 

hchavio ural rh yth ms: a dicl (circadian) rhythm and a shorlcr-lcrm one (CJr<>d/insk y. II.J!>.\1 The 
c ircadian rh y thm is largel y governed by externa l cnvironmemal va riables such as c hanges in light 
intensit y (Swift . 19RO: Erken . 19R2). lunar perindieity (Loc kard & Owings. 1974) or l c m pcr<~lurc· 

(lkrnstein. 1972) . Activities go verned h y a circadian rhythm arc often b imodal and "..:11 
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synchronized on a daily basis . Species with rhythms that illustrate thi> include "'""'''11111.1 .IT!nuicus 
(El ton . Ford. Baker & Gardner. 1931: Kikkawa. 1964: Gurnell. I <)75: W<>ltnn. I <Jl:U). Pcmlll.\".l·cu.' 
spp. (Marten. 1973) and Sigmodon hispidus (Calhoun . llJ45) . In contrast. short-term . ultradian 
rhythms depend largely on metabolic demands such as hunger. thir st :11HI dclccation . The 
occurrence of short-term cycles of activity has also hccn well documented for 'n>:dlmamma ls such 
as shrews (Sorex minu/uJ and S.arcul<•us. Cruwnoft. llJ 54 and c·mcitlura m .vs1da . Genoud & Vogcl. 
198 1 ). vo les (Micro/us arm/is. Daan & Slopscma. llJ7X. Ch·lhriolltiiHI"S g/ureo/u.1. Miller. 1955 and 
An•it ·o/a lerreslris, Airoldi. 1979) and moles (lillpu < ' lll"llf''~~'" · Godfrey. IY55: Woods & Mead ­
Briggs. 1978: Stone & Gorman . 19!!5: Stone. 19!:!1\) . To date . however. there have hccn no studies 
which descrihe the activity patterns of free-ranging a4uatic insectivnrcs . 

The Pyrenean desman (Ga/emy., pyre11oicus) is a small. scmi-a<.Juatic talpid insectivore. An 
inhabitant of montane streams, this species has seldom hccn observed in its natural environment . 
where it feeds on freshwater invertebrates. Although generally considered to he a nocturnal 
species. this has never bee n proven. In this study. some aspects nf the activity patterns of 
unrestricted radio-tagged desmans were monitored automatica ll y in the lidd . further details on 
social behaviour. also determined hy radiotracking. arc dcsnihed dscwhere (Stone. 19X5. I'JX7) . 
The principal aim o f this paper is to des<.:rihe the activity p:ttterns nfdesmam at three di >junct >ites 
in the frem:h Pyrenees and to discuss the possible inlluencl:' all'ccting their activity ami those 
which might account for the high level of sym:hrony ohscrwd . The l·nnscquences or ; uch 
hdw vio ur sha ll be discussed with respect to the socialnrganit.ation or this species . Finally . in this. 
the lirst detailed acco unt of the desman's ecology tlcaling with the acti,·ity of free-living 

individuals, nest sites which hitherto have not hccn located. arc al so described . 

M~thods 

This study was carried out on J streams (Artilla(.:. NCd~ and HllUiganc) in th~.· AnCgl.' n.:g_lll/1 tll" the French 
Pyrcnees(43 N. I E)duringJuncanJJuly 19X3.a ntl M<~yantiJunc I'IX4. DctaiJs,,fthcstutly sitcsaregivcn 
in Stone. 1985 and 19R6. Des mans were c<~pturcd in partially-suhmergctl . unhaitcd 11 ire-mesh cd 1 raps . 11 hi eh 
were checked every 2 hours during the night (22 :00 06 :00 h) to prevent ctsual lll'' and In avoid the removal 
of animals from their territories for lont,t periods . 

R;.u.liotracking techniques were applicJ to Jctt:rrninc the sncial nrgani;a 11n11 l'r pPpula t li.lflS ~I I HJ the ;H.: I I \ it y 
pi!ttcrns of individua ls. Ratl intra nsrnitters ( .1 g) nf a lixcd frcqm·nl·y in the 17 .1 ~Il l ; ran~e 11ne attached to 
2·J mm wide . self- locki ng cable tics ( Radi ospan:s Ltd .)'' nh q : llh la~..· r) la h.' glul.' . ~.· n~.· : tp ..; ulatcd in lihr~.· gla ~' 

resin a nd attached around the narrow ha se of the dcsman 's t;.til. A ll ;tnim;d' \\l,.'n: n:t :11ncd in 1 hc..· t rap'\ ftlr I() 

15 rnin tn l.'nsun: that th..: transmitt..:r wa" litt..:d l.'tHT~L· tl y. hc..·rl ,r~ hL'lll!! rL·ka ... \..'d :rt th~..· ~..· ap tur~..· -.rt~..· . 

Activity pallcrns. as revea led hy the animal'" pn:s..:ncc at. or ahs~m.· c..· from . the..· rh .. 'S t. v.c..•rc..· ;tutlllll\lliL· all~ 

rc~nrded . Nests were initially lo~atcd using an A YM I.A -12 radi<1 rel·~~~·~r 1,\ V :vt lr"tr·untcllls Ct>mpany 
Ltd .) litted with a directional 3-ekmcnt Yagi aerial. A rninratur~ drrcl·t io nal k•••P antenna .rtlal·hed to tlm 
rec~:iver could detect the radin signal at a distant.:c n!' I m from th~.: n~.:st. D:tLr ' h'f'C rq!r:-.tcr~..·d ~lll a {jrarll :-. 
Instruments (Rarringtnn. Camhritlgc . UK) chan rc..·conkr (M~ltkl CBC-1) lh\ . .'d 111 ~..· ~'11Jll rH: tiHn ''''h thr s 
rcl·civcr. The recorder was accurate to within 5 mrn in ~.:;H:h ~4 - h p~.:rind . 11 wa~ L'll'-'(l..rd iliHJ r~.:sct dail y if 
necessary. The intcrpn:tation of the printed chart n:nud "a~ strai~htfnrward . "' thcr~ '~"~ gcn~rall y a d~ar 
difference on the chart between th e time whe n the ammal \\a s at the..· nc :-. l and ''hen rt v.as nnt . Snmc 
nucluatiOilS Oil the dli.lrt indica ted tha t inJi\'ltluals wen: llOt Sl:llillllary thrnug_huutthe p1 . .'fil 1d of t1111e :-.j'L' Il( at 

the nest. hut OCl.'tasionally mnvctl arnund within thL' nc ~ tc..· hamhn . liru., ·n·.\ ll t llll/1 ol oi1111111W ( Bn1\\ 11. Jl)K.1. 
IY84) was used to determine the timin~ llf \liiHise and ~un:-.c t fnr the /\rie)!l' rq.! ill\1. 

In this pafk:r . data arc: rqucscntcd in~ V.:l)"\ : first. on a d;ril) ;rcll\l' rna ctl\l' ha''' ;nlll. :-.el.'\llhll) . a:-. a 
J"Crccnta~c of the time spent inac..·tivc (Fig. . I) . For th e latter. the JJulllhl.'l' tlf lll.'L·a,ltl lh tlh: .rnllnal wa' ah~l' llt 

ACTIVITY I'ATTEI{NS OF T il E PYRF.NEAN DESMAN '17 

1'1 A ll 1 1\ l' yr ~.·nc ; llltk'rnan (( ,"1(/, ·mn /'l'l'l 'lla'''"l 

frpm its nest l'llr more than I S m in in eal'h .10-111111 inh:n·allH"t:r ;r .:!4 ·h period. w;rs exprcs'\ed "'a p ... 'Jl't..'llla )!l' ,,j' 
the tntal nu m her nf da y .;, ftlr \\ hrl'11 tlwt animal w :p.; lllllllitnr~.·d . Thi" pcn.:cnt :Jgl' wa s pl''""'d a!!aln-.t l'l''l'l'(tl\ c 
tlllh.' lllll'f'V;ds ttl fnrm IH :o. hl}:!f;ll11' ( hg . I) . 

\V hen active . de~ man.., \H.' re radrt~trad-.cd ttl .. ktl'l'lllllh..' tlll.·ir movt:llll.'llb and pattern :-. 111' ~ patr alu tril ta tr dn 

tStlllll.', llJX(l . llJX 7) . Thi ~ a..,pcc..·t tlftlll.· ~ tud y abo allowl·d for the cxaminatillflnftcmpnrary ... hdtcr~ "hrd1 
Wl.'l'e used infrequentl y durrn!! the marn peri od ~ tlf al'livit y. 

lh·sults 

A total or :IX desmans (~I m;tles. 17 li:m:tlcs) w~rc captured during hoth s tud y p~riod s. of whrd> 
.~ .1 ( 17 males. In li:tnak>) w~r~ li ttcd with tr:tn smittcrs . On !) tlh>st' fo r which d at:t h:td hc·c-n 
gathered for more than seve n consecutive d;t ys "ere considered for the analysi s of acti vit y tT:~hk 
I ). Thus suflicicnt data were ohtai ncd rnr only 22 animals ( 13 males. 9 females) . I Jata fur nwr~ 1 han 
seven days could not he obtained for all animals because of transmitter railurc . dt ,pns; tl and 

ocl:asional 1novcmcnt s hctwccn nt:s l sitcs . 

.---------------·- -·- - ~· • tJ. a u;~ o:s u y s jjjf,.., .. ~,, ·.~ · . .. 
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PLAn: 11. Close up ofMHIUI of a P~rc l h.'an ~k,man ((ialenn' l'•rc 'llfltc 111) 

.\}uciul orgulli:olintt 

The social o rganization of the Pyrenea n desman has hccn de tailed c•l,cwhcn: (Stone. I<JX ) , 

1987). but a brief summary will assist the reader . Dcsn'wn populati nn' ;,re <: <l lll l'<"cd ofscdcnt; try 
and transient me m hers . The sedentary a 11 imal' ;,re p;,i" of r.:, idc·nt ;,d ult ut;dc '""' km ;de dL'"ll <~lls 
li ving in the same section of stream hut utili zi ng separate nest silL'' · I:L'm;dcs oc..:upicd a sma lle r 
home range (x = 301 m± 7m,n = 7) than males (x = 42\lrn ± I Om _ "= 7) ( /' ,; 0·00 I) . and their range 
was always contained within that of the male. The range was Lkk ndcd hy 1 hL' reside nt male ;tga inst 
neighbouring conspecilics . Th is was ach ieved mainly hy a..:tiv<' patrnlling ;111d vigi lance (Stone. 
19H5), but scent-ma rki ng is also believed to he an important fa..:t or in thi' prn..:ess (Stone, IYX6) . 

Resident males spend most of their active time a t the peripheral regions o f their linea r territories. 
Females may, however, a lso participate in terr itorial dekn..:e . their aL·tivitie' bei ng cnrH.:entrated 
within the centra l region of the shared territory. 

The trans ient desmans arc seasonally-dispersing juven iles and si ngle. unpai red adults of eac:h 
sex which occupy tempora ry ranges. Territorial defence. as prac ti sed hy rcsidcnb. was nnt 
apparent amongst members of this group (Stone. I \IX7) , individual> of \'. hi eh also l'cc.upied a si ngle 
nest si te . T he average home range fo r juveniles and solitary adults was ( x = 24!)m ± .10rn . "= 4) and 
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Sc"l~t•du!t • o( rmlio trat ·kitJK dalt'J at f'm ·h .fiiU~I' art•a duriltJ! /'J8J wul /V84 . \l11 111 inJ: llw rdut it·c· ci!IH I/1111 oJ timt• {pnll a c fll 't ' 

lhrouglumt tht· .\/llc~r prriod hr inclintlual dn mmn 

Dates of Mean da y- M l.':lllltll:d l>a) t1mc N i~ht - tilll L' 
mJio- Tro.~l..'king length 11111\.' 01\.' ll \' 1..' ,1\:11\C :H:II \C Dcsmttn Statu!l Wcish• 1¥1 tnu.:kintt ~itc (hi thl (" ' ., ) ,.,., , 

-------· . --
MI A dull 5X JJJunciY~J Ncue 15'21> " 11 '4X' 1X 7' 

B June IYX .l 
M2 Adull 59 119 June JYX.l 

~YJunc I YX.l 
Artill ;u: Jno" 11 ' ~11 " .111 711 

M .1 Adul1 S\) ~7 Jun'-· 19X.l Artill : ~~o: I ~ - ~6 - · 11 ' -l~ -- :!S 7 ~ IXJulv l'IX .1 
M4 Adull 112 16 June I Y~ .1 ArtilhH.· 15':?6 . 11 ' 1 ~ .. 1'1 71 

IY July 19X.l 
MS Ju v~nile 40 02 July 19M3 Art iliac 15'21>" 10'54" ~() 71 

14 July 19H.1 
M 6 A dull 6'! 04 Jul y I Y~.l An iliac I Y :!t• I l Oll ' .111 70 

IX July 19X.1 
M 7 Adult 59 02Junc IYX-1 Boutg o.anc 15' .15 .. 10 ' 4 ~ -- .22 7X 

14 June 19H4 
MX A dull 62 11.1 June IYX4 

14 June IYX4 
Bnuiganc 15'1.1" 11 ~ -~ . ~ -' 77 

MY Adult 59 07June 19X-I Uo uiganc Jn s- · ~~ ·oo · 17 X.1 
~0 June IYH -1 

M 10 Adult ~X 04June IYX-1 
13 June IYX4 

Boutganc 15'.15" 10 '.16" 21 7Y 

Mll Juvenile .15 04June IYX-1 
I~ Junl' I~X~ 

BtlUJ~anc 15 '.15 . ,, . ,o~ 
I~ X-I 

M I~ Juvenile .17 (~ Junc 141<~ Bt iUJ~lalll' I ~ ' '-" 11 "" 11 k4 
I~ June I 'IX~ 

M 1.1 Adult 65 21 Ma y IYX4 Artil lac 15'.1 .1 ' Ill 4X c I 7Y 
. 11 M"y IYX4 

Fl Juvenile 45 14 June IYX .1 N~·Ul- l _<i' ~f, " 11 411 ~ 7 7.1 
~2 June I4X_1 

r~ A dull 54 ltdunl· IYIO N~·dC I " ~ ll I / 011 ~~ 7' 
~ ~ June /'-JX' 

I .1 Aduil 54 :!4 Jtllll' I YX_l f' l-lk I " ~6 Ill I~ ~ X 7' 
11~ Jul) IYX .1 

r4 A dull .IX llY Jul y IYX.l Ant llal· I c:. ~ ~· 12 uo ~ X n 

ACTIV ITY PATTI'RNS OF TIJF. PY RI'NrAN DESMAN Ill! 

Th <' li t's ! si lt' 

Dcsmans maintain two shelters. o ne a l<:mpo rary shelter. used irregularl y. for brief ( 10 15 m 111 ) 
periods of rest. Jhc ot her a ma in nest >ile for lo nger peri ods . In general. o nly o ne princ:ipalne>l >~ l e 
was used cxc:lusivcly hy each animal. Tempo rary shelters were loc:aled in small cre vices in the 
hanks o f the stream anU in heaps of'rol.:k~ along its co urse: no nes ting mat eria l wa s f'ound a l t lH l 'l' 

Unlike 1nos1 other members nfJhi' family. the l' yrenea n des man does no! show an y ada pt"li <' '" tu 
a ro"ori:d existence . though !he lo ng. -; h:~rp claws on the forefeet ma y pla y a f< ) lc 11) cnl :ll gll lf! 
e .xist ing underground c:hamber' . Thus. the shciJ.:rs used arc generall y naturall y oc;curnng ere' ,,.e, 
bel wcen rocks in stone walls . or :!long 1 he ron Js o f trees . There are no nut wardl y vi si hie s ign ' or 1 he 
she lters from the surr: .. .:e . 

D.:smans restrict their movements to a s tream (Stone, 1986) and nest sites a re lm:aled a lo ng 1h 
ba nks . Excavated nest si tes reveal that the entrances are alwa ys submerged and slo ping upwa rJ , 
and away from the stream . Nest sites are simple in structure with a single pa ssage lead ing Jo a 
c:irc ular nest chamber located up to I m away from the stream. The chamber (mean diamcler I 5 ,·m) 
usually contains small twigs, leaves and grasses whic:h are woven into a sphere. si milar to the ne't 
of th.: European mo le (Talpa £'llrtlfJtl t'cJ) (S to ne. pers . o hs .). N ic thammer ( J'J70) o bserved th.t t 
ca ptive dcsmans usua ll y carry such material in the mo uth . 

.·kririn · pa11cms 

The data from the present study show that desmans have a distinct dail y patJern o i' a..:t• viJ) 
(Fig. I) . Although primaril y a nocturnal species. a secondary afternoo n period of act iv ity'" " .11' '' 
evident. This was seen amongsl all animals in ca..:h of the social gro ups: ju venile, . s<>l1ta ry " nd 
paired sedentary adults (Fig . I). Both male and female desman s a like were nHHc act i ' L' 11 1 d:11 ' ne" 
than during daylight ho urs (Table I) . 

~y Jul y IYX 1 
t'l..~) 1 5 A dull 55 11.1 July IYX .l 

I~ Ju l\ 1'1~ \ 
Artdl :11.: 15 ~ ~· 11 lit' ~l} 71 

Varialions in the timing of acJi vit y were ohserved bo th he tween !he two ' tud } penods a nd 
hcJwcen individua ls on different str.:ams (f : igs 2 and 3). The acJual dura tio n pf '" '"''! )' lo • 
individuals on dilferent si reams did not . however . v:1ry signilic:antly. Simulwn eou s r:~d io t r:l c ' • n !! 

o r individuals (SJonc. I 'JX(l) has shown Jhat. wilhin cac:h 24-h peri od. each :llll n>:d ' "'"ll 
apprnximaJcly 5.l'X, o f its time a! the ne't SI le . 45";,, ac:Jivcly feeding and mov ing al<•ng the -t re:ll ll . 
a nd 2· ~· .. resting in c re vices outside its main nes J. When tracking acJi ve animals. it wa s 11<>! pnssd1k 
In di,tinguish between c:crtain acJiviti es suc: h as diving. feeding or swimming. T hercf,>rc . each ,;f 
t hL''C' ;IL'tiviti..:s has hccn included in the gcncr~d va lue rnr lllO VCillCill. Feeding hy hoth ' t.:xc ..; \ \ ;1 ... . 

howe ver. thought to he mo re inten sive during the rHKlurnal period <)f acti vi ty th :111 during the 
a l't ernon n. whl.!n animals wen: only ra rel y seen diving. 

( ~(,) 

(·B ) 
( ~tot) 
H-j) 

Ffl A dull .IX O_l Ju/~ 19X\ And I.•~· I c:. ~ f, I 2 un ~' 7' 
11\ Ju l) 191\,\ 

I 7 Adul l .1~ 115 Junl' llJX-' ll tl lll~ . llll' I " \ <. HI i lf 211 XII 
17 June llJX-' 

I x 1\du l1 .In tiO Junl' IYX4 BPIII~.tll ~' I ~.' :' HI -' X ' I I• X4 
11.,1 JUIIl' I YXJ 

F'l Adul l .IX 0 7 Junl.' /4)\.J B t ltll~<~l h.: 15 1"\ ' r ~ 110 -- 7X 
20 June 19X-t 

(.'< = 572m ± 193m. 11 = 3) . respectively ( P :f; 0·00 I) . Tran sien t des mans did not always di spla y site 
lidcliJ y, in contrast In sedentary paired adults. and were recorded o n on :;1-; in n a s pa ss ing Jhrough 
the ranges of resident animals (SJonc. I'IH 7) . 

The activity cyc:Jcs of individu:d desm:11J' of hoth sexes and or dill'crenl sncial s t:llu >. wi Jhin " 
gi ven area. v.erc closely synchronitcd nn a dail y hasis (Fig. I) and !here was lilllc v;Hia tion in the 
timi ng nf O llSC.:l tH l.'CSSatinn o f activit y het WCC il indi viduals . 1\n y SUCh ins lallL'C!-o \\'Cn." :IL'C4.HIIlh."d rnr 
by adverse weather ..:onditi o ns (s.:e la ter) . During June and July 19K.l . all desma ns '"' hn th the 
Art iliac: and Nedi: streams hec;nne active shonly after 22 : ()()hand remained so until 04 : 30 05 :00 h 
(Fig . 2) . with brief ( 10 15 m in) . intcrmitJcnt rest periods at irregular intervals al<1ng !he stream . 
J)e , man s rcmain.:d ina c: tive Jh m uglwul the mo rning and resumed ac: ti vit y a round 14 ·00 fo r a 

peri od o f 3 · 4 h . 
During Ma y and June 1984. the activity of individual desmans o n the Bo uiganc stream wa> 

again sy nchroni~:ed; the daylight active phase began a! 11 :45 12 :00 h . and !he animals rcm ;1incd 

. - """'J''!> lJ# C. Mf"·U p t j -·- M.t' ... JJiftiiW" . ....,... 
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fiG . 2. The activity patterns of male: (M) and female (f) dc:srnans which w~rc: radiLHro.td.c:d un thc: Artlil;u.: a nU NCJC 
streams during June and July 19tD . Solid line~ indi~:.11c: the m~.· an fl'=tiPd of lll ill.:t i\ it y t 1111 11..' ,r~.·nt oil tlh.' Ill''') (Pr 1 he duration 
o r study. 

M 7 

F 7 

M 8 

F 8 
c: M 9 "' E 
<f) F 9 t3 

M 10 

M 11 

M 12 

M 13 

l 
12:00 

sunset 

' 

20:00 24:00 
Time (h) 

sunrise 

t r-1 ---

04 :00 08:00 12:00 

Ftc; . J. The <tctivity pctttcrns of mule (M) and female ( Fl dcsnwns wl11l"11 w1..·rc r;nhno'al..:'h·d nn thl.' Artlil;u.: ;\IH.I H\\Uiganc 

streams during May and June 19X4. Dctuils as in Fig. 2 

~~~------ .. ····-· .... ··· --.. -

ACTIVITY I'ATTf.KNS OF TilE I'YRENEAN DESMAN tl) .\ 

active for a period of 3 - 4 h (Fig . n The later. evening period of activity was simih1r in duration 
and timing to that observed during 1983 on the Art iliac and Nedi: streams. In 19t!4, on ly one male 
(male I 3) was successfully tracked on the Artillac stream and its pattern of activity differed from 
those desmans tracked on the Bouigane during that year, but was similar to th ose tracked on the 

Artilfac during 1983. 
Both temperature and rainfall infl uenced the oehaviour and activity of desmans . Thundcr­

;,torms . accompanied oy rainfall . delayed the emergence of desmans by several hours. On two 
separate occasions. marked desmans returned to the nest after only lJO min of activity : on ooth 
on:asio ns probaoly due to the onset o f hea vy rainfalL All individuals emerged lat<:r the same night . 
when conditions improved . 

Discussion 

Research on the activity patterns of small mammals under natural conditions has been limited in 
it~ sc<•pe oy diflicu lties in ohsavin)! <>r following the stud y a nimaL Activity patterns recorded 
under laboratory or captive conditions have ocen the main and. in man y cases. exclusive ,ourcc ,,r 
information concerning biological rhythms . However. the controlkd conditions that permit 
ooscrvations o f these aspects of rhythmicity necessa ril y preclude observations on the inll uencc of 
many environmenta l factors that arc major determinants of activity patterns in the lick! ( K a van a u. 
llJ6lJ: Ashby 1'}72) . In gene ra l. it is unwise lo extrapolate results. ob tained under lalwra t<>ry 
conditions. to a field situat ion. in view of the contro lled conditions of the former and the variaok. 
unpredictable conditions of the latter. M any examples illustrating this elfcct arc now a vailahk. e.g. 
Gcnoud & Vogel ( I '}81 J who. in comparing the acti vity of Crocitl11w ms.wla both in captivity and 
in a natural situation (the latter deterrnim:d oy radioisotope tracki ng). concluded tlwt their 
·ooscrvati<>nS made in captivity. even under climatic conditions approaching those in the lie! cl. ea n 
in <W case oc extended to free-living animals '. 

Rad io tracking is particularly well suited to the task of monit oring an anima l's presence a t. or 
aosence from. its nest fnr extensive periods o f time . lt is advantageous over other techniques as it ' 
provides a means of continuous monitoring without causing undue stress or interfen:m:e to the 
animaL In addition , it is prckrahlc to tco;:hniqucs such as radioisotope tracking. as man y 
individuals may he monitnrcd simultaneously- rarel y possible with the l;tttcr technique. Finall y. 
suo;:h results arc more readi ly a<xessiblc to biological interpretati on than those carried o ut on 
restricted . captive species. as the animals arc free-ranging in their natural en vironment. 

The present data suggest that the basic temporal pattern of activity in Ga/emrs. at least during 
the summer months. is a short-tcrrn rhythm in the form of a distinct oiphasic dail y pattern . 
AdditilHial brief periods or rest arc taken at irregular intervals along the length or the st ream 
without rco;:ourse to the main nest site. A recent report (Richard . llJX5) dealing o nl y with the 
ac·ti vity of captive male dcsmans. suggests a far more irregular. pol yphasic pa tt ern o f activit y. In 
this latter st udy. however. activity was taken as a measure of the number uf times the ca pti ve 
animal interrupted a light b~am as it pass~d b~tw~cn the nest and feed ing area . The provision of 
food and the proxim ity oft he nest chamber. to which the captive ~nimals often returned to ~at and 
<.:ache food (Stone. pcrs. ohs .). arc additional fac·tors likely to have inllucnc~d the timing and 
duration ,,f the activity period s of thcs.: captive animals . 

What. th~rcforc . arc the functional advantages of this pattern l>f behaviour'' 
One oft he adapt ivc func·tion' of slwrl·lcnn rhythms i~ the sy n..: hroni7at ion of period s of activit y 

amnng memhcfs of a population (Stchhins. llJH4). This phenomenon of socia l syn..: hroni1ation has 
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been well documented in studies of circadi~n rhythms (Weigent. 19f>l; Kikkawa. 1%4; Amhrose. 
1973; Stebbins. 1974; Madison . 1978). but less frequentl y amongst tlws.: of short-term rhythms 
(Daan & Slopsema , 1978). Possible benefits which ~ccrue from such behaviour indude reduced 
levels of predation (Daan & Slopsema. 197!!), incre~sed cflici.:n.:y in feeding ( Lchmann. 1976). and 
mutual avoidance of conspecifies (Stone. 19!!6) . According to the pr.:sent data. within each 
part icula r stream. the onset and cessation of activity amongst neighbouring desmans was highly 
synchronized and the overall biphasic pattern was upheld hy all members of each population 
studied. Avoidance of predators is unlikely to be the key factor accounting for the observed 
activity patterns in desmans. si nce being active during both day and night they ar.: subjec t to a wide 
range of po tential preda tors. Yet. social synchroni za tion may play an integral role in reducing the 
level of predation. si nce the risk of an individual being killed. if active at the same time as it s 
conspecifics, might be less than if it w~s active independently of its conspecilics . 

The mutual avoidance of neighbouring conspecilics ma y he facilitated through a sys tem of 
social synchronization. This may be achieved either through the regulation of activity p~ttern s, 

e.g. Ta/pa europaea (Stone, 1986), or movement p~ttcrn s. e.g. Tamia.1· stria/liS (Getty, 1981 ). In 
Galemys, the utilization of areas of range overlap by both neighbo urs Juring dilfcrcnt periods of 
d~ily activity (Stone. 1987) allows for their mutu~l avoidance. This. in turn. reduces the likelihood 
of aggressive encounters as neighbouring animals rarel y corn.: into direct contact. Indirect 
communic~tion is, however. possible via the regular deposition of sct•nt marks along the 
boundaries of individual territories (Stone. 19g6). 

A fin~ I advantage of social synchronization may relate to diet and to being active at a time wh.:n 
prey availability is at its highest. This ha s often been shown to ht: the case . For example. some 
species. such as Apndemu.v sylratinH and Peromyscll.\' lll<lllindatus. feed a I most exd usi vc ly on se.:ds 
and ~rthropods (Watts, 1968). which are high in pro tein and fat. The high ca lori lic value of such a 
diet obviates the need for repetitive short-term feeding bouts and hoth of these sp.:cics generally 
exhibit a bimodal pattern of activity. In contrast. herbivorous ~pc<:ies such as Cl<'thriolwm\'.1' 
g/areollls, rely on intestinal bacteria to break dow n the cell walls of plants an cl rc4uirc a high intake 
of bulky, low-value food at regular interva ls throughout the 24 h. These sp.:cics. however. feed 
mainly o n immobile prey . Insectivores. in contrast. Iced on highl y mobile in vertebrates and vary 
considerably in their pattern of activity; m~ny species of shrew hav.: polyphasic pattern s of activity 
(Crowcroft. 1954; Genoud & Vogel. 1981 ; Vogel. Genoud & Frcy.19X I ). whi<:h allow fnr i'rc4uent 
foraging bouts, whereas larger species. such as the European hedgehog ( L'ri"'"'''"·' <'llroptwll.l'), and 
the common tenrec ( Tenrec ecaudutiH), arc largely nocturnal and have just one extended period of 
activity (Reeve, 1982; Nicoll. 1982, respectively) . 

lt is well known that many stream invertebrates increase their acti\ ity ftlllowi ng sunset. when 
they ri se up into the water current and may he deposi ted downstream, in the phenomenon known 
as stream drift (Waters, 1962. 1965). Thus. at such times. prey would be more rca<.lil y available to 
foraging animals . In addition, within this nocturnal period. many a4uatic insect I;Hvac. as well as 
their aerial counterparts, display a strong hiphasic periodicity in thei r a<:tivity. which is 
characterized by post-sunset and pre-dawn peaks of activity. Racey & Swift ( 1985) have 
demonstrated that the attempted feeding r~tes of pipist rcllc hats (l'tj>istrcllus pipistrel/u.1·) arc 
closely correlated with this diel abundance of aeri~l prey. At a certain . critical time when insect 
activity is reduced, bats cease to feed and await the secondary surge of insec ts in the prc-dawn 
period. In the present study. the temporal abundance of prey was renected by the foraging and 
feeding behaviour of desmans. which was always concentrated within this period of darkness . 
Unfortunately. it was not possible to determine whether the feeding success of individuals varied 

At'TtVI"t Y I'AT't l'RNS O l ' l ttt ' I'YRI'Nl'AN DESMAN 111 .'1 

according to the temporal availability or prey. Desmans, alt hough uctivc for 11 shorter pcnod 
during daylight. were rarely observed feeding during this time. 

The existen<:e of su<:h clear-cut rhythms in the daily activity patterns of Jesmans under natura l 
cOIHiitillns and. to a certain ex tent. the degree of sy nchrony of these rhythms among memh.:rs ufa 
population within the same region. suggest that desmans perceive external cues which in itiate: or 
terminate activity. From the present data. sunrise appears to he the most likely cue tcnnina t111g 
activity. as all individuals returned to their respective nest sites within 30 m in of sunrise (Figs 2 and 

.1) . 
Since the present data were obtained during a limited period of the year. they <:an not represent 

a ll possible va riations in the dcsman·s activity throughout the year hut do, nevertheless. serve to 
illustrate two impo rtant features which <:an on ly he reali sed from this type or stud y. First . they 
allow the animals' movements and behavioural patterns to he related with the timing of activit y, 
thus contributing to a bcttcr understanding of the species' ecology and . secondl y. they sh ow the 
extent of social synchronization in this spc<.:ics. an important feature which could no t be reali sed in 

a captive situation. 
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oH:knowlcdgc the support of each or these organi:~ations . I am also indebted to Profs P. V ogcl and P. /\ . R ou:q .. 
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-... -.. cr i ha .. ht·t'lll' ~ t i matcd Thc J'l l\1\ltlll and du-.."t'IHII\ Il l the hnc 1\f ,1(1 1111\ or C. tdl llll l C ho~ \t' ·"'11 
h..:cn d t• tt·rmincd . Tht· lt''ttlh ;t rt' ll"l'llltll'akubt c the lll<t}!ll ttudt· and Lilrt't:'\111 11 ,,f th1.· hrlt' I Pi ll'' 

thalt'OH.:h rc rllk nHtld I.!Xl'rl. ;t\ p;tf lll' UI; Ir p1 h llitlll :<o 1tl lh !Hillllh , .tlld lhl' tl\01)!111 \ lll k , t tld dtt \'tll •'ll 

of 1he r~o:a ..: t io n s otl th~ pw aru..:ula!htn . 
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The vari<HIS j a w-c\osin~ muscle' or rq>liks pull in Jilkr~nl Jir~t:l l t>ns : 'om~ pull ""''·'11 ' ,tt hl 

p<>S I ~ ri n rl y. ami o lhc rs d orsa ll y and antcri<> ri y (Fi~ . la) . The add ut:lor '"'""''hu\ac nl .. ·''"" 
(which pul" d< >rs;dl y and P•"l t: li <> ri yl i' lhc l:or~esl jaw mu scle in nH1\I rcp ltlc·' · hu l 1\t c 
plcry~oideu s (which pull s d or"•ll y ' " " ' anleri<>rl y) is lh~ \ ar~esl in c rt lt:<>dtii;ll" (Schun l, lvhc·t . 
1'!7.\ ). Whal is the si~nilicallt:~ ur I he dilrcrcnl d irect ion' o r pull . and or I he rl'ia1ivc '"''' n l 1hc 
, ·arious must: k s'' .1 . M . Smi lh & Sa ,· a~c ( 1'15'1) shtnv..:d for man11nals how dilkrcnl dn ct:l'"" ' ,,r 
pull cou ld reduce forces atlhejaw aniutlat•on . and Cro mpl o n ( I'll• .\) dist:ussed I he· cvnluiH>n "I 

I he mammalian arran~cmcn l. hul 1hcr~ ha s bee n \i ll le di sc ussio n n r jaw musck dlrt:c 1Hll1 ' ' " 

nwckrn repliks . 
K . K . Snlith ( llJ~C!) tnadc a suggc .... t inn ah~ u1t li 1;.1 rds. which lw vc a m ova hk qu;.HI ral ... ·-~q u.tll \1 "·" 

join I as well a s a movable 4uadra1e-mamlihular joint. The line o r at: ti n n or adducl<>r n1:11HidHdac 
ntc rnus runs closer 10 1hc ronnerj o inl lhan 1o1\n: \a11er . For the p1crygo ideus. the rc,crsc ' ' 11 uc 
C <liiSe ljuenll y. lhc nullnenl s alwul holh joiol s c-: 111 h~ balanct:d simu\l ; lll ~<>usly (a' rcqu•rc·d l<>r 
cquilihriunl) when t1o th tnli St...' k gnH tp:'\ ;, trc ttctiv.: . She s uggc,tcd a co tnhinatHHl of 11111"' .. ·k l'•11 n· .... 
1ha1 would ac\1it:v~ 1his wht:n a \erl<ca l hi1e ron:t: acled o n lht: po,lcri,>r pan ,,r lilt: lt>t>lh '"" 

We ha vc now m ea sured 1 h ~ dim e nsion s or 1 he ja w musc les of some rep I ik' a'"' '" ' ' c u ,cd I hem 

I<> t:' limale I he forc-es that lh t: nll"t: k ' untld '""·~ c.xt: rlcd in li fe .· 
111 7 
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