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A nve-yenr nark{ecaptlrc stud} !t Sclla Nevea. a monore (1100 n a s 1) site in rhc Canic

Alps, ;rovided illbmation o! dicts, sroqlh rates ard rcproductilc ontpul in an Italid

po;ulation of $e \tidc{anenlg gmss snake, ,va./r ,,r/d our snakcs resenblcd a preliouslv-

stu.licd poDul.tion in losland Sweden in lems ofbodt si^ at sexual naturatior in fem'les

(70 cd) and nean adult fentle bodv lengih (82cnt HoNovcr, grcnth mles vere bwd n ont

populltion, and serual nalundon $as dela,€d (6 8)ears.tcrsus4 5 vea$ itl Sqcden) !*lra!s

b!;.!sc of the cool clinate and relarivelv brief srowing peiod eacn tear' Fenales prodlced n

singlc clulch oi'l 24 eggs in late Julv each ved l-arger fenalcs prcdued large' chtcnes' bul

clnich sne €lative b nalcmal sire was lorvd than in S*edish gn$ sn'k€s Harchling lzes and

Relalire Clutch M!$es (RCM' did nol shilt Nith nrcElsine fenale sizc RCMS nav prov'dc a

uselulinrlerofco*sofreproduclionintnislopularion.becauselemaleswrfihighRcMsivcrc
lery cnacialed aftef oviposition, and hence ntv eiFriencedgrcater isk olnotulilv- asreuas

a hish energy cxpendilurc Prolonged i.dbation gave nse !o long*. thinncr haLchlings' bul lh€

lowenlnonmentdl tenpemlu.es ai tle studv silc nav lavonr earlv hatching (and hcne c$rlt in

n shoiter frrLer hatcuing €mcrsirs liom the egg. Nirh noro of i1s edorgv stores uus€d]'

Compared Lo stmpalic liviparous snates (Cor,,e'd u 'rtu'! and rietu "/'s) the oviparous

grasssnakes can &hiete a nuch highcr reprodnclive outlnl ownrg to a larger clulch ste and

;ore lEqlcnl repro<lu.tion (dtrual. rulher llan biennill or iriennial)' The abnndani prcv

resourm u:ed by gms sahs (amphibiilt mav also dable rLd 10 rccoup energv nore rapidl'

rler rcprcductioni dieiarv composition snifts ortog€nclicdlv in bolh seres, ivith ihe ia+esl prev

(nicc and ldult load, taken pindrilv bv larse female sndles'

Introduction

Geographic variation iD life-history traits within widc-ranging species pro\'ldes an excepttonal

oppo.t-unity to cxamine functional correlates of lifelistorv diversitv (eg Gregory, 1977) Bv

restricting attention to variatjon among populations wilbin a single species, comparisons arc not

"oofontrd"a ty major geneticaly-coded divergence in other morphological, behalroural, ancl

ecological trails. With the growing awareness ihat many cases of divergenc€ in life-history traits

reflec;phenotypic plasticity (responses to local environmental conditioDs) rather than population-

spe"in" g"nc#"auptatin"t G.g s"[iog"., 19?7), there has been an appreciation of tlle.vahrc of

lntorlnaion aeriveA irom stutliis ofa single species over a broad rangc ofecological conditioDs The

snake taxa that havc athacted most attcntion in this respect are colubrid spccies ofthe subfanily
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Naticinae, presumably because oftheir abundance and wide distdbution. Garer snakes (rrd'nro-
pr,i spp.) of North Amcdca hav€ be€n the focus of the most detailed work (e.g. cregory, 1977;
Kepharl, 1982), but ai least onc Europ€an natricine species (rhe grass snake, Nattix nat,.ix) atso
oflers ideal material for such studies: it is abundant. easily maintained in captivity, and occurs over a
large area- Although some ecological data d.re available for Italian populations of N. drrx (e.g.
Luiselli & Rugicro, 1991; Capula. Rugiero & Luiselli, 1994), rhe mosr extensive published ecotogical
data on grass snakes dre bas€d prinarily on populations in Sweder (Madsen, 1983, 1984, 1987d, b,
Madsen & Shine, 1993r, ..), which are morphologically disrinct from Iralian popularions (Thorp€,
19'�73).

Matedats and methods

Two ofus (LL. MC) studied apopularion ofgra$ snakes ar Setla Nevea, in the Tarvisio Fores! amolg ure
Carnic Alps (:16'26'N, 13"31'8, 1100n a.s.l), fron 1987 to 1994, wiih most enphasis lion 1990 ro 1994. The
study arca is amosaic otgnssy pasrnres inlenpersedwith srony ground a! the edgc ofconiferous fores!. The
cljnate is typicatly alpnre: cold winters \ritb prolongcd snow covering. and cool. rainy sunmers. crass
snakes are abundaDt in rhis area, aDd o@r sympalrically wilh adde$ (r?r/a rerrr) and snoorh snakes
lcature e austria.d). Borh olthese specics have been rhe srLbjects ofderailed ecological studics itr this area
(Capnla, Liuselli & ADibaldi, l992iLuiselli 1992; capula & Luiselli, t994i Luiselti, Capula & Shine, t996).
The gras snakes enler tldr hibrnacula (often sharcd wirh the 2 olhet speciej in late Octobei and ener ge in
mid-April, with males emerging before females. Mating comncnces in May, wirh nostmating ageregations
codsisting ofa sinslc femate acconpaDied by several hales (MadseD & Shine, 1993,j Luiselli & Caputa.
urpubl. data). Fenalcs oviposit lale in July. Ol17 laturalnesis discovcred over the period 1987 !o 1995,5
were xrder large rocks,3 were under wel moss,5 were wirhin roltinglogs, and 4were within nanu€pilcs.

Methah

The sDrkes were capirred by hand dxring standardized searches along specilied rourcs through the study
area. Snakes werc palpated aftei caplure. Food items tu ihe sromaoh were removed by for@d rcgugiration,
and gravid fenales (idenrified by abdonnnal s$clling) vere removed and placed in rerarla until thcy had
oviposited- Eggs nerc nol wcighed individually, becaxse in most cases the cgg mass was strongly adhereDt
and cegs conld noi be separarcd wirhour damaging them. Afterrhe eggs were laid, we ptaced each ctutch in
ar individual plasrlc container, rvith damp veriniculile as the subsrratum. The contaiDen were placed a!
gtound levcl, i! fnll shade (to avoid desjccation of the eggs), atrd herce experienc€d a strong diurnalcycte in
amb'ent lemperatures (froh approximately 16 to 27 "C each day) rh.oughour incubation. This incubaiion
regine resulted in hatching tihes very similar ro rhose from narur.l nesrs, based on the timo of fi6i
appcarance of nantially-incubated hatcblings in the srxdy area eac! year. Thc adxlts and ofspring were
released in the study area (at the female\ pojnt of originat caprure) wilhin 30 days after rhe eggs hatched.
Female mass was measured sho ly prior to laying. when we notied rhat females vould move restlesly in
searcb ofa srjilablc sire lbr oviposition. SDakes rvere individually muked by clipping ventral scales and by
recordins individual colour patterns (Madscn, 1983). RegeneiatioD ol clipped scales was relativcly mpid, so
snakes were reclipped each year. Our lneasuc of body sjze is rotal lcDgth Gnoufveni length plus taD.

Our stansical aralyses ofofspdng size wer€ bascd od a single meaD value pcr clutch. ro avoid artificiatly
infladng degrees offreedom in sratisrical tests by iDcludiDg clutch,nates as indepcndenr replicates. However,
we relaiDed daia lion successive clurches oftudividual females as separale data points for some analyses.
because reproductive output changed considerably through a fcmale,s reproducijve life, aDd rcproducrive
ouipul variables showed litde consistency among sucesive clutches within the same tenale (p > 0.05 for
all lraits in one-faclor ANOYAS with maternal idcntity number as lhe factor). A@ause the level ofvariatioD
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.mong su@essile clutches lron thc samc fcnalc was simild jn magnitude ro rhe variance anong chtches
from dilTercnt fenrales, this data-poolirlg 'iLL not introdu€ sigDificnDt artcfacrs into sr.tistical analyses
(Leger & Didrichson, I 994). Relative Clutch Nlass (RCM) eds dcfilcd as nurcrnal mas los at oviposition
divided by ftatemal posl-oviposllior nass.

Results

Data werc obtained liom 20 fcmalcs, I 6 of which produced eggs over rhe five years of the study
(Table I). Thrcc ollhcsc icmalcs produccd clulches in successive ,vears. so $€ have data on a total
of l9 clutches.

Bod) sizes o d gto\rth rct?s

Reproducing females ra ged from 70.2 to l20.2cn (mean = 82.1cln, S.D. : 13.7). Recap-
tures ofindividually-marked hatchlings sho$'ed thai growrh was rapid for lhe first thrcc ycars, by
which time the snakes had attained body lengths of approximately 50cm (ncan:48.9cl1r,
S.D. :2.46, rang€:41.9 53.3cm. /?:  8;  see Fig. 1).  There was no signi f icant di f ference in
mean growth rates ofmal€s and femal€s over the first three )'ears of life (helerogencily of slopes
test of body length vs. age, Fr.re : 3.68, P : 0.062; ANCOVA test lor intercepts Fr.10 : 2.47.
P : 0.12). We infer ihat femate JV. rdllir in our popularion reach matuity (70 cm) i'hen they arc
abou! 6 8 years old. This esiimate is based on fitting our mark-recapture data to two growth
nodcls,lhc von Berlalanlly clLNe and ihe logistic-bylength curve.In bothcases. the model used

recapture SVL = A (A initial SVL)*exp( R * n unber of days between recapturet,

where A : asymptoric length and R : intrinsicgrowth rate (both in cnt- ln both cases, we uscd
all available data (i.e. from snakes indi\'idually marked at hatching, as well as specimens lirst
collccted as subadults or adulrs in the field). Our data fitted th€ von Bertalanffy curve well
(f = 0.98?), al1d yicldcd cslimates ofA : 77.6024 and R : 0.0006737. Fitting the same mark-
recapture data to a logislic by lcnglh curvc gave a slightli' worse fit (r'�:0.972), a simlar
asymptotic lcngth (A: 76.66438) and a faster growth rate (R:0.0016). The resulting von
Bcrlalanlly growth curve predicted ihat female adult size would be reach€d at eight years ofage,
whcrcas the logislic'by-iergth model predicted female maturarion at six ye s of age.

Given the very low grov,,th ralcs ofaduh females (Fig. 1), and the wide range in body sizes of
adult females (one exceplional lernalc mcasured 120 cm), some ofthe larger females may be very
old. This inference is supported by skeletochronological ageing ofone large (113.5clll) female
grass snake, found dead in an arer l0 km west of Sella Ncvcai bascd on growth rings, we
estimated that she was 13 years old. However. it is also possible that sonrc of lhcsc vcry large
females afe quit€ young, and very fast-gro\l.ing.

Clutcll:izes

The grass snakes laid an average of9.16 eggs (S.D. : 5.41. based on 19 clutches; range = 4-
24). Clutch sizes increased stronsly witt increasing atefnal body size (Fig. 2: , = 19, r = 0.91,
P < 0.0001: linear regression equation clutch size:0.37 lmatemal iength] 2l). The
proporlion ofeggs that did not produce viable hatchlings ranged from 0 67% (mean: 34%,
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FIG. I . Growth mles of indiridnalll' nlrked gn$ srakes, ,{a,riuarld, at Sclla Nevea in the Camic Alps: (a) snaks
ol kno$n ages (narhed al hatching : aec zro)r (b) ainul increnell in rolal body lcngth against neln body lensth
during thc rcaltuie interval.

S.D. : 24%, bas€d on 19 clutches). The proportion ofnon-viablc eggs was not correlaied with
maternal body length ( ,  = 19, r :  0.35, P:0.14)- mean hatchl ing nass (r :  18, r :0.13,
P : 0.61), or clutch size (n = 19, t : 0.3'7, P : 0.12).

Hatchling si.es

Hatchl ingsaveragcd20.3Tcm(S.D.:0.54,rangeo[ l8clutchmeans:19.22 2].83)and3.38
g (S.D. = 0 53, rangc of 18 clutch means : 2.58 5-00 g). Hatchling size $,as not significantly
co elatedwithmatemalbodysize(x:18, i :0.10, P = 0.68 for mass; r  :  0.07, P = 0.78 for
l e n g t h ) o r c l u t c h s i z e ( n = 1 8 , r : 0 . 0 2 , P : 0 . 9 4 ) . T h e r e w a s n o e v i d e n c e o f a t r a d e - o l l
between clutch siz€ and offspring size: hatcl ings were no smaller in cllLtches that were unusually
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large relativc to matenal body sizf (testing hatchling mass against residual scores from the
regression ofclulch size on maternal body length: n:  18, r :0.1l ,  P:0 65)

Hatchling liex tatios

Males and females were produced in approximately equal numbers (Table I) Tbe overall
mean, based on 18 clutches, was 54% male (S.D.: l8%, range 25 100% male). This mean
figure is not significantly dilierent fron that expected under the null hypothesis of 50% nale
(one-sample t\\'otailed t-tesl, I = 0.85, I d/, P:0.a1). Sex mtios in clutches were not
signiiicantly collelaied with naternal body l€ngth (, : 18, r = 0.03, P: 0.90) ot clutch size
( ,  =  1 8 ,  r : 0 . 0 1 .  P : 0 . 9 7 ) .

Incubation lreriotts

Reproductive timing was tighlly synchronized i,ithin the population. Most femalcs laid their
eggs in late Ju1y, with a range ol oviposition dates from 17 to 30 July (Table I). Oviposition date
(scored as number of days after 17 July) was independcnt of maternal body iength (, = 19,
r :0.22, P :0.36), clutch size (, : 19, r :0.22, P - 0.37) and hatchling rnass (7? = 18,
r : 0 . 3 0 . P : 0 . 2 2 ) . O n a v e r a g e . e g g s r e q u i r e d 3 5 . 2 d a y s t o h a t c h ( S . D : 5 1 9 , r a n g e = 2 2
45 days. x: 18 clulches). lncubation peiod was not corelated witb rnean hatchling size
(" = 17, r :0.30, P = 0.24),  c lutch size (?1 = 18, r :0.11, P:0.65),  or mat€rnal s ize
(r: 18, r: 0.16, P = 0.52). The date of oviposition did not allect ihe duration of the
subsequent incubat ion period (r :  18, r :0.01, P:0.98).  Holvever,  eggs hatching after a
more prolonged incubation produced longer. thinn€r hatchlings (incubation period versus
r e s i d u a l s c o r e f r o m t h e r e g r e s s i o n o f h a t c h l i n g m a s s t o h a t c h l i n g l e n g t h : ' ? : 1 7 , r : 0 . 6 1 ,
P < 0.009).

o 2 0

=
o  1 0

60 70 80 90 100 110 120 130
Matemal length (cm)

Frc, 2. Clutch sizes incre.se wilh nalcrnal body sizes in fivo populatiors .f gra$  akes. Ndtr n4rfti bnt ch'tch sr?es

relatna to naternal size are highd in Sweden (a) dDD i, lho Camic Alps of Itdy (O). Dalx for Sivedish smkes li.n

Madsen (1983)j see rext for $athlical anallses.
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Relative Llut& na$

Our female grass snakcs produced very large clulclres relative to rheir own body mass.
Matemal mass loss at oviposition (RCM) averagcd 66% of maternal postoviposition mass
(S.D. : l5%, rangc 35-83%). RCM was not significantly corelated with rnatcrnai bod) size
(r:  16, r :0.33, P = 0.22),  mean hatchl ing mass (, :  15, r :  0.06, P = 0 84),  o\ ' lposi t ion
date (r :  16, r  = 0.29. P:0.28),  or c lutch size rclat ive to maternal body size (r :  16,
r: 0.14, P:0.60). Similarly, females that were in unusually good body condition prior to
oviposition (as judged by residual scores fron lhe regression of maternal prc-oviposition ln
mass io body lcngth.) did nor produce unusually high RCMS (r: 16, r - -0.06, P:0.83).
However, female grass snak€s tlat produccd high RCMS were more cmaciated after ovipo-
sirion. presumably as a result of this high expenditure on reproduction (RCM vs. residual
score from the regression of rnaternal post-oviposition ln mass to body length: '?= lo,
r = - 0 . 6 9 , P < 0 . 0 0 4 ) .

F|equencY oJ te?rottuct ian

No female was recorded to produce more than a single clutch within a single summer season,
but three females were each recorded to produce clutches in two successivc years. Al1 other
females were recorded to produce only one clutch of eggs during our sludy, bui may have
produced eggs in other years wjthout fiose clutches being recorded. Hence, records of
'nonreproductive' females in Table I simply mean that we did not record reproduclion, not
tbat the f€ma1e failed to Fproduce in that year. Overall, 16 o1 18 adult-size females (:19 of 21
rccords, including r€cords of second clutches for some femalet collected in July were gravid at
the time ol colection, indicating that most females reproduce in most years-

Annual wriation in rcpndactive taits

Weused onc-lactor ANOVA, wilh year as thc tactor, to lookfor any differcnc€s among the five
years of the stLLdy- No such temporal effect was appar€nt for most of the variables we eramined,
including ofspring size (Fr.ro: 1.47, P = 0.28), clutch sex ratio (F:.Lo = 0.s0, P:0.69),
oviposit ion date (Fr.ro:1.48. P:0.28),  incubat ion period (Fr.ro:094, P:046),  the
proportion oI inviable eggs (Fj.ro : 0.19, P = 0.90), or clutch sizes relalive to maternal bodv
sizes (Fr r0 = 0.35, P : 0.79). The only trait that dilTered significantly anong years was RCM
(F3.ro:3.74, P < 0.05). The same trend was present (but not signilicant) for maternal body
condition aller oviposition (Fr r0 : 3.22, P = 0.07).

Dielatr habitil

We obtained 190 prey items from snak€s captured over lhe period 1987 to 1994, irr the srudy
area and in the surrounding region (Table II). Our dala reveal siglificanl differences in dietary
composition between male and female grass snakes, and significant size-related shifls in dietary
habits within bolh sexes. Adult ftogs (Rdn" temporatia\ and recently-metamorphosed toads
(B4o bufo\ Ne the most common prey types l'or small grass snakes of both sexes (comparin-r
males < 60cm to females < 80cm: X' : 6.5'7, 4 d.f., P :0.16). Malcs show a modest (but
significant) shift away from this djet as they gro$'larger, tending ro take adult rather tban
metamorph toads (Table II; x'� : 16.71.4 d.f., P < 0.002). However, large females (> 80cm)
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TABLE II

Prej itens rccotd.tl lion stus snakcs, Nattir natti,at SeIu Nerau in tlre Cjthn ,lltt olLa\,Thete
itens rte resulsitata.l b! snuket aft{.u?tute. The kfik ?dirla datu kt)atutel! fot }hale mdJmale
shdkes dt .liJletenl mqet af bad! sxe (note that fmat s srott "tuch tatsct than nat.s in th;l lpe.ies)

Raha ten?oturia ^dn ts

2 l

2
I

I

t 3

I
tl

2
6

I

0

0

6
0

l l

I
2

0

0

take much larger types of prey (especially, adult
Q'� = 45.3.6 d.f., P < 0.0001) or adult nales (f =

toads and mice) than do smaller females
2s.5 ,6 / . r ,P<0.0003) .

Discussion

Although our dataset spans fivc years, the numbers of recaptures ofmarked snakes (especially
during the reproductive season) werc much lower than achiev€d with sympatric smooth snakes
(Corone a austri.,'ca-Luiselli, Capula & Shine, 1996) or adders (r"erd berus Capula &
Luiselli, 1994). The low recapture 13�Ie for N. natix reflects the great mobilily (very large
home ranges) of adult specinens (Mad sen, 1984). Thus, some of the null conclusions accepted in
ouranalyses may reflect poor siatistical power resulting iiom low samplesizes. None the less, our
work provides tlre first d€tailed information for a montane population of grass snakes.

The data reveal both similarities and differences between olLrpopulation and the two Swedish
populations of -v. xdrlrjr for which published data are available. The most extensive dala come
from studies of grass snakes at Miryd in southern nainland Sweden (M adsen, l98l, 1984, 1987d,
b), but information on growth rates and body sizes arc also available for a dwafed island
population offthe Swedish coast (Madsen & Shine. 1993r). Intereslingly, altlough mean adult
body sizes and the sizc at sexual naluration resemble thos€ of Madsen's (1983) mainland
population, growth rates do not. lnstead, the ltalian snakes grew slowly (Fig. 1), al rates lnorc
similar to those ofthe island population studied by Madsen & Shine (1993c). Hence, maturation
was sjgnincantly delayed in the nontane ltalian population of lr'. ndrfDr compared to its lowland
Swedish equivalent. Given the extreme phenotypic plasticity in growth raies and adult body sizes
in this species (Madsen & Shhe 1993.), it seems likely that these differences reflecl local climatic
conditions, especially tle short duration of tlle growing season each year.

Altlough our grass snakes resembled ihose studied by Madsen (1983, 1984, 1987.r, ,) in their
clutch sizes,lack ofsexual dimorphism at hatching, and an increase in clutch size with matemal
body size, our hatchlings were dightly larger than Madsen's (means of3.l8g vs. 3g), and clutch
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sizes relative to matemal body sizes were lower in the ltalian snakes than in tleir Swedish
consp€cifics (Fig.2: heterogeneity ofslopes t€st Fr.:r : 0.60, P : 0.,14;analysis ofcovarianc€ for
intercepts F1.32 = 12.23, P < 0.002). This result suggests that lhere may be a tadeoff between
offspring size and clutch size affoss populations, allhough our study prcvided no evidence for
such a tradeoff wiihin tlle Sela Nevea population. Recent work on intraspecific life-history
vaiation in scincid lizards has documented correlated geographic variation in reproductive
output and body shape, suggesting that a more heavyset build in females of some pop! ations
allows them to increase RCMS (Forsman & Shine, 1996). Given the extensive geographic
variation in the moryhology of N. ral/ri! (Thorpe, 1973), similar divergence ir reproductive
output may occur within this species also.

One of the most intriguing results to emerge from our analyses was that the body shape of
hatchlings (mass relative to length) depended on incubation period, with longer incubation grving
rise to longer, thinner hatchlings. This rcsult mirrors recent work on Swedish sand lizards
(Lacerta agilis), in which genetic facton influ€nce hatchling shape via an eflect on incubation
periods (Olsson er a1., 1996). Presumably, hatchlings that emerge after longer incubation periods
are relatively long and thin because they hav€ had more iime in whicb to convert yolk reserves
into body lissue (Olsson el a/., 1996). Even if such a shape enhanc€s offspdng fitness, however,
selection may favour early hatching in the cold montane environment at Sella Nevea. The light
synchfony in dates of oviposition (Table I) suggests that delays in oviposition (and hence,
hatching) may significantly reduce maternal fitness. Although ?r'. xarlrr probably occupies colder
envircnm€nts than does any olher oviparous snake (Amold & Burton, 1978), and females select
the warmest available microclimales for oviposition sites, nest temperaturcs in unusually cool
summers may sometimes be too low for embryonic d€velopment to be completed prior to autuml
(Smith, 1973). Hence, the population at Sella Nev€a may be under strong selection for early
hatching. None the less, so long as conditions are warm enough for eggs to develop through to
hatching in most years, oviparity may confer a significant benefit over viviparity (Tinkle &
Gibbons, 1977). Thus, for exampie, lhe reproductive output ofN. ,]allrjr is higler t}lan that ol
sympatric live-beare$ (Co to e a nnd Vipeta) because female grass snakes are able to reproduce
annually, with a very high RCM. This high reproductive output may reflect the sho er period
during which female grass snakes are burdened with eggs (compared 1{) sympatic live-bearcrs)
and the abundant amphibian prcy resourc€ at Sella Nevea. The shift towards larger prcy,
especiaily adult toads in larger female gtass snakes, miffors the situation in the Swedish grass
snakes strdied by Madsen (1983, 1984).

Ar€ there significnnt 'costs' of reproduction accompanying this high reproductive output in
grass snakes? We have no difect evidence ofmortality costs, but RCM was correlated with the
degree of maternal emaciation after reproduction. The same situation has been reported in two
sympat c species of viviparcus snakes (Crfor€lla austtia& and,4peld berts), and in both of
lhese species, a higher degree ofmaternal emaciation reduced subsequent sunival rates (Luiselli,
1992t Luiselli, Capula & Shine, 1996; Madsen & Shine 1993d). This interspecilic consistency
suggests that RCM may be an important index ofthree ditrerent 'costs': (i) total energy allocation
to reproductlon; (ii) the degree of physical burdening of the female, and hence her decrement in
rnobility (Seigel, Huggins & Ford, 1987); and (iii) the risk of starvatioD of the reproducing female
(if, indeed, more emaciated female gmss snakes are more likely to die after reproduction). Hence,
RCM may offer a convenient and operationally simple measure that broadly integraies costs in
different currencies (energy and dsk). Fufther work to investigaie tlle generality of these
relationshiDs amons snakes would thus be ofvalue.
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