
SHORTER COMMUNICATIONg

j8il:,i$i'#,9grJ'l"iilih'a,thTffikl3* -*"""
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Copulatid does not necssarily r€sult in the Pro
dud; of oftsDnq. Cofllatorv behav ior u n related to
roroauctNe cjutp'it hai uecn idorded 'n a hide v!
Li;ry orspeci..1e.8.. Hrd)t 1986;D€ Rurts et al l9q4;
Poldmaa etal, 1q95) Th€s nun_eProduch vc mtnSs
hare bs nt€rDretcd as nunadapliw bv sme w!rk_
*s r"e.. * o'i*q"-ce' or txllh oireroid ldels:
e.s., -im@,, loToi bu, i' ddcPrr,otu I^ orhPA Fo'
ei"milc em.t- r\r mdt/ m.'e ofren lhdn rs tue*
.,rr ior pprcd" ton may cnJune rherr nurdh'tu
.rtu- I},.ugh nuPhal 8,rr' ot sPPrm d(qunirior'
rv\drd fld t"ndoh laoc) or may be dblp Lo moruP
;ldrp rh. ub""qusr behario,or ,hen n"le PdmcA
lHrdv, 1986; De Ruiler et al., 194). Be.a$ studes
01 r;p!ilL' hd" Ben-d]jy in?rPrered oPuldiron'
\,ilh iim"'e. -Ficllv ,n l"rm or sp€rm lrunlrry' mo!
hcreloloei.l. h".;lo.irly 6.um. d Lhdl ndring only
o..irs in orem+na. whp( Lhe "pem rhd dp
sfttspd dn lilp'y lo \dhrbulP Lu PJrPrni$ wr '
fem" d. oif.pn ,s. lhp interen^ i" loSrcdl fld PI"u
sibie, bui deflnirirc d'idence is wear'

smkes with lesthan-amual freqMcies of fdale
Fprodudbn ufrcr d A' ePhondl uPP^rtuturv Lo "_

a;inP rhn 'ld 'don ln m"n) 'Ppci's of "narc' a

D{d l | \  v ,p t ,ds  , ,um r "mp" ,J rc  /o rc  hdb r "L '  rdu l r
idclF' do nor flodu.e ofl pnnr 4c'J y. rr lnn' a'
fpmrl.s dFlqt lh^ produ.tion ol tln' ne\i lilt"t until
Lhe) hc@ - alrul-t(d.dl! i-r body r*rr' d Pr,
"€ -  lh " l  md '  D l^  r rom on '  ro  snr l  yedr .  ( "C
' "  n rLr ro tu  1q .7 ,  l i l .h  l 'Do" :  B 'ow^ loq l l  l ron
"eoume ,h- Do@latron e"!h ve"r,ontcin' bodr k
"-a"cr,i" ""ir ;on{-produ.ivP t"mal.' hr' oef in
* ,.p-ou..i'c |]ror tem"le' hh'Lh .oncined
lrree { l0 m dhm"teU v'leuosan folLlP' o o'
bn ; ,  rd . t . ted  bv  parpr r ro r  o r  ob 'e^"d  c l  Pn  ru i
r ; r r .  l .mdh.  we ie . l ; '  i .d  - .  \on  (o rodu n \ .
if lhcv wpr \dushl hnl'al enl"rged oJa or Pmb^u'
d,r;e the o irod ol vi'cl'oAm'.; d"d. or SPrrh'd
rBomiL a \dullFau. loab"J I'hn dcbilion n qr\l

L br-ed on phv'i.joandl 6.n1" (Bonncl er al lm4\
,nd  ,hb  i . ; ;ah ; r  d i r t  F , ' r  f tom d  Pu" l r  bch"v
.ora une rc.B.. 'Audll( ih\d rau' non 'cwdJ]v
a.ti\d tem"te-,. ltri. .ldi6crli'n G imPorlrnr bP
.du .c  rhe  "oncpr .  o r  r "p rodu '  r , !d '  wru .  * 'ud l l '
d . lN i  / l rh@81 b 'o lo8 iu l l v  oFr l "PP 'nB and o l l r
rsed as slnotms dc nof strictl) idmtical

On" obv'.b qu".tion '' Ilus: do fPTdle' m-F .'
u ,ud ,  d . r r i8  lhe"  aon Pt rodu. r ' \ c  \c "  / i "

while they.re accumulatinB cn€rgy srurer), or do th€y
matc odi in y€a6 wh€n they will underEo lit€llo_

ecn€5rs d<l produce a lrtterl Suryrisin8ly thc€ aP'

;eaE tu be l,trle retiable inlormation wrth which to
irower this sinple question (*ruett €t al., 1993)
some duthoG hd; inh rcd thar temdle' do Nt mdLe
c\ppl i4 -eprodu\dve J"6 iPE.. N'tac"dnei dnd
cPion. rosar wherea o,hpre hd\e oa"luded lhr'
ftm;h; mdre cvq\ \.a, dcspit" a le"*+dn aMudl
lchpdulp oI oq.pri;A produ\tiun (sdrnl Citon' lo4o
tq(2, tq\7, too; .vini CNtu dnd Dugxy. lo82: Lu_
i.elli, tsl.c"putd er aL. lqcq/. In mo.l d.r' Lhc.e
rnFFne. havt b*n bed on rlalrvely hmiled ddtd

The reMn Ior the lack of hJormation on mating
f eouen, v is "rdrhtlo Mrdi n n c"''er to delermir
a rimaLc eproa-ucti'e +.rG (b body ehaPc' etc
l i rch  lqbod.  lo8 ,J  Lhdn ' l  n  ro  de lpd  hh t ths  o r  nor
'he hd ma(cd sndk" "-e onen 'FFir\F cl Lhi' rime
a.d mdrinq. tuy bp dirl'cuh lJ ob'efr dnder fr"ld
condrnoro. tron"$eh- Lh"F i' r nmPle cnd lonE
esrdblnhd te.Juiquc by hhidr PrDr malinS td be
ddmincd by .cdP|n8 flud' rrom rhe lm"le '!-
productirc Irn!t rnd c'mjn:19 lhPm 'or thc Prc<pn c

i,f "pe,-ao,o" (Ful dda. Io'': lilch la60b la87:
Nauileau 1992; Eomet and Naulleau 1996b) We have
sathded d dtensire data rr on fdal€ 6Pic liPels
ivd,a arbr urnq tln trrhod to rcor \nt Cirotu
;toia. toi2. lo5-. i@o,hJ porh"-s rha. ,emdl". or,, hF
>Deos rcntinuc ro mdte Ncn duing tFdr' in wlxdr
Ltrev ao no. proau." ornp,rns lf uch non ^Produ
I'v; m,dnq-octu in rhF sP"ci.' n wdld.'h'r dn
" .J ,nB o tpor ru iq  ro  re . r  id , , ,  on  thp  rd . ro r . ,e
6Dotuibl. tor sucn beha!iot

stu\r- hprp dphrred in rhP I'Pld rn w-"lem. pnhal

lran@ rl orre AllJnlrque \-da Char'nr" \4dtjl le
and Deu SavE) as pdt of extssive mdk rccaPture
,hrdicb on rp'o,iu.;' e bioloAl ol r'1r' sPecie' rN 'u'

l"s rnd Bm(r, l@o sotFl id Nduueau loo6d'
Bonna, loo7r. cn\p 1tu0, more Lhnn 140 -dufi f"
mr rp .  (  4 l  o  rou l  vcnr  lmath .4 /  im to l " l  lenFth
Nd ledu dnd Bolrl roab) hc\^ bcpn rp.t.d hor rhe
Dresne ot @iductal sperm following the methods of
iukau Osss) *a rit.I' (1goob). The P€terior Part of
rhp abJorn M. $rrl) nr'.dEed tu c\PPl fl uid' {rom
boLl, ovdu.ll ord lod'J The 0uid wer"ihabpre"d
d(ro ' d Bl.s m,ro'(oP "lidp "ld Jlowed rc d^
lhd weri lalcr dmined n! ro.opr"rl\ (60 mdP'
nifi;adon). Dried
and no s;ecific pre;d€tion method G needed with
rhis metriod the presee ot spdhatozoa cn or v be
detc.ted fo. fN ilays after mitinS we bae this cd-
.tusion on hundreds of exminatiore of doa.al swabs
from remdle.nrle. oi.Nerdl'Po 'a re 8, ViPd,6Pt'
('|tua tJ.l1n u. LtaPle I'agi'"inL N,n;r aahltr:
so"rm re'c iewr.m ir 'ddb" hom ttu\ Poqr' nor
r;.Dn IU d dft.' rha dcle ̂  mdri.8 rPe-s ob! h

cil, /s, MV ct-). r'Imce, the l€dtiqle ca bc $ed
to estimate rhe period of matinE

These ncasuiments rdealed a shong li.l bet@n
'eprodu. t i ' e  ' r r tu .  rnd  m" inE n t  l )  RP 'n i  l inE
;dllsis lo l\" tko populdl'.c inl-nvel) 'tudied

0-oi; Atbnti.rue aniv;d6e) and to yca6 when svs
iematic "sparir" examinations we..ri€d dl 81 of
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lL.l A@mparisonof body lenS{i rnd body ond ition r mc* eldtiw to leR8{h) fd lhR 8/ tup. of hn"le
soic vrooj .ollccted dunnp rhp mdrns ed.or Bod\ ondition (s s{sed by the esiducl .coe frm lhe
ge;ml iinear regBsron b€i$€en !n-h;fo.med ralues of ma$ vesus snout-Ent l6gth) ms mfth hiShd
for l€mal€s captured in years whe they rere reproducing (i-e, prcdu.inE ofisprin8) thd in female captued
in their non rep, odu.ti@ ,as ti e, not produo ng ofi6prinE). cloacal smples shored dht spdm wde present
in tuy of the reprodu<hv€ temares .nd m other fenales that weie in similady high body qditloa but for
whi& we c@ld nor reliably detmn€ reprodu.tire status becaue they w€re not reGpt1ftd lat€r in ihe seMn.
llower, lml6 in ?oor body condition, that w@ld not produc ofGprinE in that y€at neE contained sll$

14{ reproductive fanares were foud to contain sperm
(56%), compared to 0 of 86 non-reproductive individ-
uals (x, = 41.2 1 di P < 0.0001)

lrG also examined doacal sMbs from lrrdy other
fdales for whi.h we had no dnect inJormatid on
rep.oducrive ondition. lortmtely reproductive sta-
tu in females of this species .an be c@fidmtly as-
*s*d from the anihal! body .onditior t€mle aspi.
vipers do not initiate vitelo8eresis uile$ they ex.eed
a wy @sistent pr€cise theshold in body cddition
(refl&ting the n;gnitude of thei! endSy l€v6:
Nelleau and Bomet 1996). Ihus, iJ females mate only
duing years when they und€r8o vitelloghesis, re
predjct thar rh€ only dimals to ontain spdm will be
those with a relatirely high body .ondition. Exami-
nation of the data p$vides strong support lor this hy

' 
The de,rBultfrom dEs data 's that fdale4pic

vipe!6 mate ody in yeN in which they also und€r8o
vileliostrsis dd produe offspring (Naulletu dd
Bomet, 1996). Th@ are rwo plausibl€ mechanisms by
which a non{eprcduchre ibmale cd ld foego maiinS:
either she i6 not attractire to male5 (and thas, is ml
c@rted), or she is attractiw but urec€Ptive. ou ob
9€MtioN borh in tip field and In upr,vir) .ulpor
the forner hlpothesisr non-reproduclive feMles ar
tract little interest from mler.

wh) oo (mrle qpeB opLdt" or\ in voG whn

rhey uJderEo rnelb8enesis and produ(e off5pring?
Sereral mw€6 are pl&sible frm the viewpoht of
both sxes. A dale that @urts and matee non-r€pro-
ductive fenales nay thereby wa6le c.middabie time
and @r8y, as well d potdtialy ssdy semd (O1s
6on er ar., 1997). Coutship dd mating may als ex-
p6e the nale to a hiSher wlneability to predation
(\4aFFhage4 191; Madsn and Shire, 1993) md pos
sibty sdually trdsmitted di*e (Williams, 1975).
The same fa.tors may apply to Jemales, with rhe add-
ed const aint that a.tive courtship by a mle is like'
to .ompromise the fenutds ability to thdhoregulate,
feed" and esape dete.tid by predatos {e9., Slip and
Shine 1988). The only ad€ntage to either partner
fbh tuting in a fmalds noneprodu.tive )rar
would bc in rituti@s whs l@g+erh sperm storage
i6 fesiue dd opportmiti€s for nating during the
femlds reproductive year * limited (Sduett,1992}
Neither ondition s(:em lilely to apply to th. aspl.
viper populab@ that we studied. Fi$t, long-rerm
spm storage may w€]l dcur in this speci€s, but i5
unlikely to b€ importmh re. ha@ re.orded autumn
mating only @ry bI|equhtl, and data on ihe .losely
rclated v/pdla ldrls suggest that long-tm sperm stor-
age des not play a major .ole in the matinS system
(stille et al., 1986; Luiselli 193; Hdggld dd Tegel
stram, 1996). Secon4 popdation dmsities of the
s@ker in @r study area ar€ high enough fd freqlst



690 SHORTER COMMIJNICATIONS

mdle{pm"le encoul?r dlrin8 Lhp mjrinq sp@n
rpar obs. bv cN yB W OL 6dd on ob;wari.n,
or rad'ctracfed snakes)

An dlendriw dpprcd.h woutd b" ro fo, u, on Dru^-
:lll:i,Jallel uli,n.ghfr de Teruni"m, For e\d;ph
rne aa oi tuputalion tuy diF(tty sdmuidtc virc,u
8ffs\ d ili!beli$ed ro do.n ';hdb Adrer.tutF5rLdrti*a er al lqSs) our ddt" on &pn ;rp€," do nol
ac(or,r wnh lhis,c6,ro the f"m;h v,;. d{i-
6rod .4 h wnerherornol lo rePlodu<p isdeFrnined
armo.r p1tu-ety b\ Lhe rcJtiF masrutude o( hcr urPr8y_rNrk' (Bomet et "t.. loo4. i.du edu "nd B@
ncr. r5'. Keprodu rNc f€mrle. dr.ptdy drddclsiqic
nerord.prolile( (hj8h.t"vet. ot cirrutal;8 oesrroe"n)
rcon d ef ffr8in8 from hibtrnabon b;r@ m"",inE
tbonnpl €t al 1m4) Thb. rcprodu\rire rdtu< is de-
rerhme,j pnor ro. and rhb ind"pendenrlr ot, oh_
brory b€haviour.

, 
In sunmdr), our c\r"turF dard sel ,i,onstt cla,-

FnSp< pre\ roub Fpor15 tsdht crr6 joabdnd;drU€r
pdpqsr urt female d.pic viFb mdte em during
no.Fp,oductiF yed6. Addrriondt ddh on orhe sDt_
.eq tr nedcd bero,p @ tun a.p.r thcsenprdtili or

. o,her worr,+ ro alply
rhp s,mptc ledniiiuF of oridu.i.nu\hina lo obtii; rr_
rDDrc Inromabon ho, thi6 . mibsin8 tinJ." in .ndte F

, /J ize /"d8ho.5 - l\e hcnr rhe heJd wortFr ut,u
mrped ro 8drhft ur{ ddrd s. Durpt, v Tedrcrc, s.lxlNrde. l. lrtunidtir L rdtdrd dnd D Lu,rJxru.
rmarod support h6 p,d id"d by Lh" OhF" \rtio--
ar op G r{echerdr Sci€ntifiquc Ll rde, dd |]re Aus-
rd,rn t?.*rd' CoM\il. vre ti"nl Rc\ ( "hbde fur':"I'cl hgp durinE ni, rGcoprc ob.r,\ctron. wc
hrd t.I. rru<flp tor 'he Dpncuge.i/duon p.Gp*
or ne cohplfer
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FehM'o turrtA dre Fnl)rffd b- rhei, cJp"cit)

ro ror@le p,olonSed p€riod. oj apmd $hrlc suL-
mJ8rd. rhb abitiry 4pm\ trcm LhF phvsiooei--
Ei'ts:4etcbotic dFp6i@ rcupled wirti iir hipilo
me br ecrcbic resprration tud/or t2) no;-m,
mon ry ur ptl[c rLrl,sdl taSo/. Borh hrr;,hicl:nd
.qutr turues hJ( eme idpqiry br e\rjd tub^o-
n:ry !, udar" lKD8 toasr the;t.,ri€ rn;rrrn(
or^shd prJmondry uprrre huh"wr. d,ireF ;nl, r.De
ona y. tr F (onqdqcd morc imporrdr lor turittu
ouro8 $rn lc r  thdn ! f fe r .  d rd .om"  "p ( i6  h rw
Deen Jeponed t. mdn.ijn rcrohc maaboiqdunn.
l imu l i ted  unde idder  t ,U" , " . ,o "  1 f , f  r . . t ,  roS. "
lrBcn and bcrsoh? lcc5)

.some h,tl" pedc. hap rpnartrbtp m.rrhotoaicdl
rdaprdron( thar "nr"n* r_hu c,rr*purn irun"uo
rar.e ir hdre Thc\p Dclude rn" ,"e oi *re ou.-"r,"-
rlhEeal cavib cloacit bursae, and slin tKine anl
Hearwote, 1994). els",ptio" or "ryq"n rio^'."t",
Po6es probl€ms nor encount€Led in;tr where orvren
rs 2u-au nmes more plqtitut, depodinq on ten;-
atu€ and satiniry 0 craham retor Thi; shift ,n'_
ySen .e ilabil ity in d ifferst med ia ;a'ses ttre queshon
or wheihft rherc are chspondrr\q alteration, in rhe
nnog/obtu that t Ntur ollgen to body l6sues.

MGt€ctotherri. rer,lbr*er inctudins rurrler Do+.6 nultipte hmoglobr6 tlnge-un,,,lOg:t. ruo-
6d@ or_nmoStobin in re"pon* r. danarns fr;
rontunrcj ond'tioN na\€ b€n ideniified irifbhFs

rHdtrheh laTo _tu and Hou.rol, teSo) bul te,b Lrn@n ab@r such crunge6In turde6.
j  Ine  pp+n l  5 tudv  Ad,1e .+dsonc l  @nl ion  inrm,nqogbbitu oI lhrec cpe.i". or turrt"s wrh life-srF< 'dFgng /rcm lcrc.rrbt ro hishi] d{rudric. lmmx(y tu re vomrk,,. n/o,,e. L\no"kr;dder. - dnSrr\ dgutr. \pecic. /Fh{t. ,o8br rhdl rarell (omcb

our o, rhe hals dnj rels on e\rri.puthonan O u,!
rdkp ro.mdnran aqobic ,spi,a o" a*i.r i"ui."l_
f lm, . ru  r : \ i . rqa l  Th .  "6 t . rn  bo \  tu rde ;  / . ,@, , .
,::::,i,,..":,* 

.,: 
. rpn".Eiar "ppap. in rhe ra;ry

rmvo'dae hc! tr 6so d ot qhich drc dluarir \( d,,,r-rzI nc \pour,r turf c.&Fer. 3rrrnra ,lmvaiaael
E lnFrmcdldr bprsRn S o,id,atL. id t , ,ant,.o in'FoeBRordqudr i .  hdb i td rusr ,  t t  h6dMudl  F f lod \or,4rarldr miErdn n cnd tere,uidl 6ri\"d;n edruDefureiudeRner fi Lrihd too5j. Tle {teerer
or aqudhc hdbitdt u* or I'r""c ornte, cofttal"s;kr
Ine rcrd_nvp rmpdtse ol4trc puimoni4r o upldk
rN'ng. rye5r.

Thrtr ddults d "dch speop" w"F ,o qlcd x.sPrn8 dn<j suhmq, t@4j . adon,u and t., ,xoltn,,

,rcm r;ntio Ciunrv. \orth (dotitu. nrer_ wdc
nou<ed h ourdou lompMd. _rrh rre a.ie.. I
boh etcr and dn Lnd thrd6h@, Lhp.unDe fl
rurn6 rR a o$pd 'o lxb.rnd,. ir, s,nrer Hrb\ftI_
mF turlF @ra rcmded from ordoo"hibotuotd Lr
uF ktudry toq5 and ratFn ro thc ldbo,dio, I roobt. r,(
:Tl:-_ ympre- or bhod rn rhp . pnrs dd ,uhmq
ur  r ' - - .  t r radu | .o t . i J ,  p "up .  wre .o l tc (Fd f .o ! .

rnd Lepr ror d .horr p"ri^d ,. d.-scned abore ror bumcr btood s,mDlhs.
r'ood .dmph" rJpp,o. 2 ht, wq; rdr; b\ hcod

rmrzpd { rnSc rrom d bl@d .inu" d"^"t rolh. id.r t rq4 l  wr lab ' r  c 'hp ,e .  h " rc  immcd,a lav  f l -nc -
rsrc'i_lo 5,rrL1i ̂d vd.urd rero tu bes , on r", niire o.o4s
mr  . r  d  fu tA  rnd . i i l l " J  x i rh  kp  b l tu r - ,eD;ar i r ,
or eryrhrocytes from rhe ptJrma

A,  Ine  r ,F  o '  b l@d.o lFd ,o , .  pdr r  o tedch.dmDl .
lo d (JpLL'y tubp , nd hrtutocin

\€c detprturcd. Drrhrr(. tFtdpen *".otu 60r
ead (peaes were rested lsinSSrudfrfs r-tcsr,nd dif

"PP.ie, Ma rPqcr urng ANO\A
and lr<h{ s ptutedtd te.bt sqr a I e J i{erm;e (pr9D J

Erlhrc.ytes @r€ FpJrared, wa+ed, and tv*l
n€dot\sdte wa\ treited w,th aprorhn (24 JIt/al) r.
Pre\tnt protern brcnkdowr 2 o€rcaproerhanol r1"9.-
v/v) ro pre\ dt polymdiz.iion ,nJ O tU XCN rs..l,
\ r  v )  dd  0 lM KrF€(cN) .  (5 " "  ,  / ,  )  r " .onwLt  nc ;o ,
groDrnr to gmcthmoElobir (Bramin er al., tg7?j
ruSrmss et at.. 1980: Su ,van and prsps, 1967t He_
mdynr€ ss eir,cL stored rr 4.C for u; ro 24h udrsoektnc ro.using w$ canied our, or stored :i

.Jr..l'-! "". .ubrFdpd ro nocrc.riic iw.cin-
rrbr ) u.n8 tlbFr.r-ma e.c. rrophorc"L equiDm;i
dld |h6tFdl tFY < 8 m"diJ tr;l<itu k"r; .;ine,1
wrr , oomeF btu. dnJ w,,h bFnzrdh./ |,prc\idd,
r/uu mg letrimerh\tbp?id,ne t( nrj pt;r"l d.eL.r
nad rn 100 nJ dpioru^d ndtpc n._ o v i FF,o.id"j!q6 J,idcd i]rheddch bctur" {d,nei (dddDt,d
Eonr L,o.do[ 1q6o).

lr.lFin. ntditr,l hiLt ,oomds{p btur h"rp,aroc!
u . r n6  d '  Ap tdJ tu \  co r y .  f . o t o  den . i l om . r " r  t h \
rcr.!ve abundane of €J.h hemottobn atu catcxtated


