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In this study, the maximum and minimuom lewthal temperatuores (LT sg) of Lo feermedia and £ faera were determined

in two treatments: eradual heating (25-507C1 and cooling (25370 10

00, and Thoal a constant emperature. In

gradual temperatures change, L. freesmedio mortality sturted ol 4000 and the 1T 5, was 42705 lor L fuens, mortality
began at 35370 and the L' was 40707 At bow temperacures, mortality was registersd only al —57C For both speces, In
the constant tfemperature L. aerenedia showed a maximum LTsq at 35°C aod L foete al 327C; the mimimum LT for

huth species was =770
W 2003 Blsevier Lich, Al rights reserved.
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1. Infroduction

Although spiders can perceive changes in their body
lq:1r1[1c:1"r|1||11: am‘] in the Iui‘l‘:F'lEm!IJi't of therr surronnd-
s { Foselisg, [996], spider thermal ecolopy s still poorly
understood, walh thermorepulation, lolerance and frre-
ference studics huving caamined Jess chun 0,01% of the
species  (Sclimulhofer. 19997, A favoruble  thermal
enviromment which provides eareater coologicul cfficicnoy
may  be more amportant for osome species than an
abundance of proy ¢ Rlechert und Tracy, 19755 Thus, the
availability of an adequate thermal envirenmenl repre-
gents o rade-olT in the oatural bistory of many species.
Severtheless, i maost cases, Lhe oplimal  lemperature

tanpge 1% very smull when compared to the range of

*Corresponcding auther, Tel: - 353212246712 fus: 7 55
4123559015,

Eeecitd vefdresses mifischeeio rlalkl pocpr e (ML Fischer),
jeaseontic umcanp b G Vasconeelos- MNetoh

temperatures i the covironment. According (o Seva-
cherian and Lowrie (19721, the optimal individual hmits
and Their vanous physiological provesses determane the
conditions in which an organism can survive aned irs
success o adapling tooa particular  enviroomenl,
Anmimals muy select idividual or species lemperadore
s, Faced with unfavarable conditions, ectothermic
animials cian tolerate terperature changes of enly o few
desrrees, and often have 1o adapt i order o survive in
cxtreme covironments (Riccherl and Trave, 19751 This
adapuation involves thermoregulaton (with physiolog-
cal, morphobogical and behavioral mechanisms), macro-
habital seleclion, limits w the periods of  actvity,
movvement from one place to an other, water ubsorption
[rom the sithatrate, o reduction imometabolic rate and the
adoption of adegoate postures (Riechert and Ty,
1575 According oy Focliv (19901, high lemperatures
increase the transparation rate of spiders, which can be
lethal whern the imdividuas] Toses more than 20%, of body
LS,

Q3420 5F - see Jroml matter 00 20023 Elsevier Lod, Al vights resereed,
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Temperature studies of spiders have inciuded thermal
telerance in dune  spiders  (Almoguist, 1970, 1971,
activity in winter [Adtchison, 1981, 1984, Gunngrsson,
198K Martynink and Wise, 1985) aod in diurnal orbweh
spiders (Krokaver, 1972 Tolbert, 19797 the mOuence of
foraminge activily {Lubin and Henschel, 1990; Schmalho-
fer and Cassey, 1999 and community species abundance
{Lhetz, 1979), reproductive suceess (Riccher! and Tracy,
1975 Dhovwnes, 988, sexn ratos (Gunnarsson, 1957),
copulatory behavior {Costa and  Sotelo, 1984, 1994
Humnphreys, 19921 divpauses and ceg resistance {Schae-
fer, 1976), and lemperature preference (Sevacherian and
Lorwrie, 19723, as well as thermal relatonships, water
loss and oxvpen consumphon (Sevmour and YVioeogar,
[G73)

Spiders ol the genus Lovereeles show greal toleranee
to temperature extremes, and are found in cold regions
and deserts (Gersteh, [967), Nevertheless, few studies
had assessed the critical temperatures for this genus,
Huhta (19720 stuched £, fwefie at 20, 370 and 47T 1n
order o usseas the possibility of this species being
ntraduced o Finland through apple hoses exported
rom Argenbing and stored at =270 Hite el al. ([966)
concluded that L recfusg survive al temperatures from
A" o 4570 Gorham (19068) examined the relation-
ship  belween e emperature range (2327 Cr of
dilferent Amervan regions and (he range ol L recflusa
mside andsor outside hooses, Bskafi ocooall (1977)
exanined the weight loss, longevity and guantity of
water present in the body of Lo reclese at the moment of
death o relation to nuinibion, water, sex, air relative
humiadity, vapor and water pressure, amd deficit of
prossure and lemperalore,

Four species of Lovescefes | L. imternedio, £ Taeta, £
firsata and L. geeche) ococar v the Braalian State of
Parand. The geogruphical distribulion of these specics is
probably related te envitonmienial characteristics, of
which temperatire and relative hamedity seem to he the
mest sipnificant, Lo doferaredio has the steatest distribu-
ton 10 the Stale whersas Lthe olher species have d more
punciuwited cecurrence: L gewcho occurs inthe north, L.
foede i the sowth and L. fiecefe 0 the southeass
IMargues-da-Silva and  Fischer, 2000), Based on ihe
Koeppen system of climate classilcalion, the anmuoal
average wemperature o Coritibs 35 16570 and  the
climate is classified as Cbf alwavs bunid, warm plovial,
with the hottest monthly averape temperatore less than
220 Muaack, 1951, In these climane conditions.
Lointermpeddin accounts for most of the spiders (90%)
with the remuming (10%0) bong L jaeta (Fischer,
1994y the  lalter  predonunades in the  southern
Amernca (Gersich, T867),
Inlormation on the thermal tolerances of Loxeseeles
i=important  for  uonderstunding the mechanizms
wvelved i the distribution of this genos. o this
sty the masimum and minimuwm lethal temperatyres

cotntres  of  South

(LTsy) of L imrermedia and L. foeta were determined in
the laboratory m order to understand the pattern of
vecurrence these apecies th Curitba.

2. Materials and methods

The expeniments were done o the Scction of
Venontous Arthropods in the CPPL (Center of imune-
biclogic production and rescarch) during July—SNovemn-
ber 2000 Three hundred and sty Lo intermedia and 360
fo Jwed (40 juveniles, 160 females and (60 males all
caphive-renred] were housed Tor al least | omonth at
25430 [sensihility of 017 Chand o relative humidiny of
T T, One Tenchrio meliter (Insevin; Coleoplera)
larvd or Prenosceffus sueiamensis (losceta; Blattanaek
nymph was offercd 1o each spider cvery week., A
hothouse was used for the high temperature tests and
a freecer for the low temperaiures (= 10°C)L The
termperatures of 15°C and 20°C were oblained through
standard air-conditiceing. The temperatures were ver-
tlied with a manual thermometer (seale from —20°0 1o
007y with sensitivity of ©1°C. The wvariations in
relative hunudity were oot evaluated.  ITmmedialely
before and  atter euch treatment. the spaders were
walghed on fo the nearest 000 mg an analvical electronic
bubance, with the waler loss rules assumed 1o be equal to
the weighl Joss rate (Seymour and Vinegar, 1973) Aller
the cxperiment, the spiders were boused at 25+ 370 and
menitored daily inspected for survival, Mo spiders were
rensed 1 conseculive experiments. Three  Lrealments
were done mnoowhich the spiders were simulianeonsly
submitled (o the tests and housed o their ongioal
recipicints.

20 Freatment & geadial Deatiing

Male, lemale  and  juvenibe Lo irfermedio and
Lo fgerg (200 specimens of cach cluss) were placed
it 4 hothouse inowhich the emperature wis increased
by 570 every 1Wmin (L5370 ming in a  gradient
From 23700 o S00C Alter every 57O mereasc,
the  temperature  remained  constanl Tor [,
In this interval in that the lemperature staved
constant the activity of the spiders was registered.
These  activites were  classilied  os surliee resting
thody i contact with the surface), stationary suspendaed
tsuspended  body sustained by the substrate or web),
suspended body in weak movement (suspended with
slow, uncovnrdinated  movements), The spider showed
nome of these activities, the recipient was shaken slightly
Lo stimulate the spider. Spiders that did nol respomd e
this intervention were placed in the oo response”
catepoty, which included dead sprder,
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220 Preatmeent 8 greaval cooling

Mlale, Female and juvenile L. frermedio and L. faera
{20 specimens of euch cluss) were placed inoa freceer in
which the temperatore was decreased by 570 cvery
Fomin (L5 Ciming in a gradient from 10°C o 5900
After every 370 decrease, the wmperature remamed
constant for 10mmn, after which the spiders werne
cxamined und classified as descnibed above. Because of
the tailure 1o determine the LT g i the first sers of tests,
[0 further tests were done for cach class using different
spiders and gradually reducing the wemperature from
257 C o - 10PC, as already deseribed,

2.3 drearment T exposure tooc conslanl Terniferaiire
Sow T

Ciroupa of males (a = 200 and lemules (m = 201 of £
mverarediv and £ feeta were held for [hoac 4000, 3570,
w0, =5"C and - 10°C, For cach temperature, o
spiders lot (n = 40} was used, The spiders were not
rettsect 1o other tests, A1 the end of each Iu:rifu']. the
number ol survividls was registencd.

24 Srativtical procediee

The chi-sguare test was osed Yo compare the intra-
and iterspecific differences in the proportion of live and
dend spacders and the meguencies of activities ol each
temperature and between specics, Yales” correlation was

365

i owhich the transformed dam sull did net bave a
normal distribution and  homogeneons variances, the
Kruskal-Wallizs (H) and Mann-Whitoey (L) noo-para-
medrie tests were used, cspocially Lo compare weight loss
between classcs and specics,

3 Resmlis
30 olerance to Righ temperatiees: spradual eating

Mortality in £, imtermedi was observed from G000
omwwards, and corresponded o 40% (o= 247 of Lhe
individuals, the LTs, was calcubated 1o be 42°C (Fig. 1)
Twor males and three females survived at 30°C. For L
fuetfie, mortaliy cccnrred from 33°C opwards, and
corresponded to 65.6% (0 = 4) of the spiders. The L4,
Foor this speies was H0°C (Fig. 1 and none of the spiders
survived al 50°C,

1.2 Talerance to low temperatures: grocal cooling

For hoth species, mormlity was observed only at
=5, and allected 28% (n = 1T of L. intermediea and
HAW (n— 3 of L dgera (Fig. 1) 010 the 30 additional
spiders tested up o — 1070, six deaths (20%00 were
repistered for oo rermedia and nove Tor L feet.

For [, dmierseedie, the maortality of  juveniles
wik Pigher than tor females at 409C and 45°C

(= =0 P00 = 1 and x! = 57, =000 df = 1)

vEed when the expected proporiion m one of the classes amel with epdency 1o increase a o R
wis Jower than 5 (values ndicated by %), Body weight (=32 F=007d =1k juveniles also  had
leess dabtin were square roor arcsine transformed. In cases than males higher morlahly al —5"C [
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Staly

<00 df = 1y with s similar tendency  to 45°C
[yt =3P =007,d = 1), For L. Jaeta, only fomules
dicd at 35°C and he juvenile mortalily tended to be
higher than that of male al —57
(" = 3.2, = 007, df = 1). Interspecific comparison in
the proportion of living and dead spiders indicated
greater Lo dweta morlality at 350 and  S0°C
(2 =41, P<00Ldf = | and ' — 52, P=00],df = 1)
and  greater . dwtermiedie mortality oal =370
{#' = 8,01 P<0.0L;df = 13 and —10°C (p° = f6, P
<0.01,.df = 1.
33 Expuswre fooa consiont femperafure for 1

L. mrermedin had an LTz gy 8t 3370 and £ doeta
at 32°C, and an LTy jwgipy of —=77°C for both speces
{Fip. 23 The frequencies of dead male and lfemale
spiders  differed  only for Lo dmrenwedic al 2570
1y* =45 P=000dl = 1), with @ higher mortality for
miles. L. daera bad a grealer overall mortalicy at 35°C
(" = 53 P=00df = ).

P Avvvities displayed o high lemperatures

[he activities displayed by L feera differed Trom £,
miermerdic only s 3570 (7 — 412, pahooL, dF = 4),
with fewer spiders showing an elevited bady i move-
ment Ayt =49 P=000d0 = 17 amd more stationery
suspended spiders, as well as more spiders with oo
response  (y — 9, Fe=001.df = 1 und 20108
<000 dE = 1 Hewever, for both species, there were
mtraspecific  differences o the  frequencies. of  five

P

10K
= -
., #
Y, il

Cumulative frequency (%)
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aclivitics at all lemperatures, Al 257°C in hoth species,
all spiders showed the stationary suspended posture. For
Lo pmermeedin at 30°C, this postuere was the most
frequent (37 — 20, P=0001,dF = 1) while at 35°C the
suspended  body i movement was more Comnon
(" =963, P<0.001,dF = 1), For £ feero at 30°C, there
was o differences in the freguenciss of the varous
activities whereas at 353°C the suspended body in
movernent was the most frequent activities (y° = 17,
£ (LW, df = 1), The suspended body in maovement at
3C was ohserved in 2R3 of Lo fetermiedia and in
36.7% of Lo faera An increase in temperature also
increases the number of spiders showing this behavior,
This, o1 35370, 76.7% of Lo infersredia and in 50.8%, of
£ ooty showed this bebavior, but the difference was
sipmiicant  only for £ Srideriiedii {}:: = 134 F
<0001, dF = 13, A A0°C, the number of spiders with
suspended body in movemen | decreased significantdy (1.
intermedia: ' — 8 P<001, df = | and L daeta: 3* =
131, P=0001, df — 1), and this activily was not scon al
other lemperatures, From 4070 anwards these were few
reaponscs (L. dneraredio —40" C: =54, P=005df =
1045900 37 — STH, Pe00001, df = 1; 50°C: 7 = 2008,
Fo00001, Jdr=1 and .o leeia 407 )_-: =
B P05 df — 1; 4570 ¢ =45 P=00000,df = 1
SIFCE p° = 2601, P00, df = 1)

3580 Avrivities displaved af low emperadures
Al lose temperatures, the activities displaved by L

deveter i not differ from those of L dieermiedia, only at
— 105 (200 pF =637, Palibinl, df = 2 1570
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2 for | h,
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=048 P=0000L, JI=2 10°C: p =131,
P0M, df = 2 5°C: 3 =71, P=001, df = 2; 0°C:
=705, P=D000L, df =4 50 T = 164,
F<00000, dF = 3). L feerg differed from L. intermedio
al 20070, by showing less resting and by having the
boady more frequently suspended in movement. Al 200C,
1590, 39C and 0YC, L aera wus more fregquently
stationary suspended, and at - 570 had no spiders in the
restiig position, Intraspecific differences were observed
at ull lemperatures, For L imtermedia, resling wus more
frequent from 20°C to 09O (2000 7 — 338, F<00001,
df = 1 1570 p2 98, Pana, df = 10 WP 5 =5,
P05, dF = 1; 5°C 2 = 7.2, P=001, dF = 1; 0°C:
¥' =503, P=0000L, df = Iy For L. fueio, the most
Irequent activiey at 20°C, 13°C, 5°C and 0°C was
stalionary suspended behavior (2000 3 = 3, P05,
df = 1; 1570 % = 6, P00, df = 1) 5700 47 = 22
P, df = 1 000 B = IR, P00, dF = 1),
whereas the suspended body in movement was more
commuon at 10°C {7 =4, P=<005 df = 1) At =5"'Cla
luck of responses provailed for both species (L imrer-
media: y© = 56, P00 df = | and £ facta: ¥ — 4.2,
P (L0S, df = 1)

A Welghtl Jesx af high temperatires

A pracdual anerense o temperatore prococed diller-
coves e the weight loss amoengsl feraule, male and
Juvenile L. fmtermedio (H = 8.1, P=0.03), with juveniles
Tosing less weighl thun females (L= 117, P=9.05) and
mabes {00 = 02 Fadbl males and females did oo
differ in their weigh loss, For L faede, there were oo
differences among the classes (0 — 117, £ 3 0L05). The
overall weight loss of L srermredio (females, males and
juvendes) (4 = 175, #=t01) differ from that of [
ferer. This difference reflected the fact that .o intermedia
guveniles  lost Jess weight than female (L7 = 69,
P00y, male (L= 86, F<000 and  juvenile
(L0 = G, P01 £ faeta, and L intermiedia males lost
fess weight than £ faeier females (80 = 119, 03],

In the [h exposure toon vonstanl temperaturg, Lhere
were no differenoes in weighl Toss hetwesn £, imiermicdio
males  and  females (U= 204, P =005 gt 30°C
(L= 192, F=0051 and at 3370 however al d0°C,
fomales  lost more  weight  than males [ = 124,
P=(005), For L et Lhere were oo differences belween
mles and females at the three empaeralures,

In the iterspecific comparison at 3070, there were
ol significant differences o weight loss belbween Lo
intermediac and L facra, whereas wl 35°C (H — 814,
P (S il at 4O 08 = 1015, P 00Ny L anderamecin
miades Jost less weighl than L feeta males (L7 =94,
P00 and O — 127 F=005, respeclively) and at
400 L, fatermedia fermales lost more than Lo feeia males
AR B L | NI

The weight loss with increasing temperature {gradual
heating and ene 1h at a constant temperature) differed
i Lo intermedia (H = 573, P<00001) and L faeta
(= 3803, P=0001), and belween both  species
(FF = 102,59, (000017,

Comparing both treatments, weight boss in £ ineer-
media with gradual heating up to 30°C ([ was preater
than in the Th treatment (111) al 3000 (07 = 3446,
FP=000001 and  smaller than at 40°C (L = 864,
P05, The loss at 30°C was smaller than at 35°C
(F0 = 332, PD00DT) and 4000 (87 = 84, P<00001),
aned the Toss at 3570 wos smaller than at 40°C (L = 603,
=005 For L oeta, the weight loss with gradual
hearing up to 30°C differed only from the treatment ol
IFC L = 4eh, P00001) the former being prealer
The loss at 37C was amaller than at 35°C (87 = 3681,
P 3000 T ) aead 40007 (88 — 290, P = (0000 |,

4, Discussion

The maxumum and minimuom LTa aod the displayed
aelivities associaled with the treatments indicated o
greater sensitivity of L. faera 1o high temperatures and a
preater sensitivicy of Lo fateeriedic to low lemperatiores,
Whereas The mortahicy of L peraedio with gradual
heutiog began ot 40°C and the LTsp wius 427°C, for L
faeta dedths began at 3390 and the LT was 40°C,
Smmilarly. the LT sq for L, imtermedia afier | hat constant
temperature was 353%C, while that for £ faeia was 32°C.
Although L imtermedio had o shightly greater tolorance
to high temperatures than £ faere and managed o
survive at 3070, a significant ditference 0 mortaliny
between the species was seen ooly al 35°C, indicating
thit both had linle resistance 1o high wemperatures. With
aradual cocling, it was not possible to obtaim an LTy,
for either of the species, wherens al constant lempera-
tnre the LT was —7 O for hath, althoogh the moartabicy
of L. furerniedic was preater than thar of Lo faeta ot

AN and 1070 {pradual cooling), Thus, although £
daere showedd preater survival at low temperatures, both
species wers Tessband Lo cold,

Although the tolerances dilfered only by a few degrees
Celsius, ths difference may be fundamental for the
seecess of occupation of specific habitats. This observa-
ten agrees wath the species’ distribation, in which f.
foede oovurs where low lemperatures |.1r-:durnin;.§lc, such
as 1in southern countries of South America, and both
apecies are absent from central and northesstern Brasil
(Gerstch, 1967 Hubea (1972 convluded that 27€ was a
critical temperatore for L faete juveniles kept at low
temiperatires (200, 370, and 4°C) for more than 2 days,
The ability Lo survive adverse condilions, such as cold
and livtde food, is oflen teliled o the colonization of a
specific microhabitat and reduction in metabaolic rate
fFoelix, 1996). Although it is not clear how some spiders
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resist extreme cold, it is known hat the hemolyvmph
containg plycerol that can act as an anu-freeze. Spiders
thal are well adapted 1o winter have a low mortalicy and
seek shelter i specific enviromments. Ino this regard,
building can favor suceesstul ocvupation by Loraroefes
by offering protection against adverse environmental
conditions, as sugpested for Lo imtermedin (Fischer,
L99a), Lo refiper (Delgado, 19661 and Lo reclusa
(Ciorham, 1908; Schenone and Lenfopa, [975),

[0 the Ireatment with gradual temperature variation
and a constant lemperature, the survival limils wens,
respectively, - 10°C to 50°C and —10°C Lo 40°C for £
intermedic, and —107C 10 4570 and - 107 1o 40°C for
Lo faere. Fer Loorecifiea, Hile el al. (1968} recorded
survivors from 4.37C (o 43,570 after o 20mim exposore
to different temperatures,

Fven consdering the size varialion ameng females,
males and juveniles, the only difference in L. intermedia
markality was with juverniles which were morc sensitive
Lo 0°C, 45C and =5, These results mdicated that
the sensitvity and resistanes (o high und low wmpera-
tures might e wuch more related w the species Lthan Lo
the size of individuals, In a study of the relation between
size and spider survival in winter, Gunnoorsson §L9EE)
ilso concluded thata large size did not inerease the ships
survival rate. On the other hand, juvenile and female
dune spiders are more sensitive (o high temperatures
tAlmguise, 19701, whercas juvenile and male Lycosidae
prefer lower temperatures than females (Sevacherian
and Lovwrie, 19720, Thus, tolerances appear Lo vary from
species Toospecies. Huhta (1972} sugeested that L faeta
fermales and epps were present more reststant o cold
than juveniles, while, Almguist (1970) observed thal
onlv the oldest stages of dune spiders wers mor
resistan to these condinons.

The aetvities displuved at logh temperarres showed
werspecific varatons only wt 35700 walh g igher
frequency of no response and slalionary suspended
behavior in L. feeta, thus indicating that the responses 1o
Lherml soress wers similar. Monetheless, the suspended
in movement behavior appeared woindicate thermal
discomlion, since stativnary suspended  body. which
dominated ot 2370 amd 000, was substituted by
movement s the lemperntare incressed. However, tlis
was only signilicant for L dereramedio, and could indicate
a predsposition o cseape from hot places, This linding
aprees wilh the hypothesis that £ daermedia has a
proaler locomolor patlern oulside of the web than [
fieta (Fischer, 20020 According Lo Lubin und Henschel
{1990, vigorous spider movements indicate thermal
discomfort and an altempl Lo abandon the envirenmenl
once the maximum crtical ewperature is reached.
Seymour and Vinegar (1973} ebserved rremblaig body
behavier in oo larantuly Aplaropelfma exposed 1o high
temperatures, with the spiders surviving when the
thermmsl stress ceased. e peak of suspended in mowve-

ment behavior nccurred al 357 Bevond this tempera-
ture, Lhe spuler started to show slow, unceordinated
movemenls or no respaoise ot all. Thes bebavior reflected
thermal stress und water loss throueh evaporation,
which coincided  with the LTy before the  fethul
temperature, culminated o death, Schmalhofer {1999)
determined the highest and lowest temperatures ot which
the Thomisidae were able w maintain coordingted
locomotor  behavior  when  unable o esvape  [Tom
uafavorable wmperatures. Thermal telerance was de-
limited by critical termperatures thal resulied oo stale of
stupor with heat and lorpor with cold, which could
resull in deaths following prolonged exposure to exireme
teimperatiures.

At lovw temperatures, Lo rermedio did net show the
sarne signs of thermal stress seen ul high lemperalures,
bt remmined at orest at wmperatures <070, When
movernents were initinted at 070, they were slow and
npcoordingted, Om the other hand, . feete showed
mewving  and  stuliooary suspended behavior which
imcicated a preater adaptution 1w cold in which only
oo Lemperatires (0 3°C and 10°C7 make  them
show  wncoordinated  movements  and o lack  of
responge. According 1o Foelix (1996), a rged posture,
with the legs close to the hody, is used to reduce the
ameonnt of surface area exposed o the environment, and
is effective during winter aod in prodleciing agains
desiccation.

The loww weight loss in Lo fwwesedio juveniles,
compare] 1o the conspecific adults and hewerospecific
Juveniles, raises the gquestion of whether this is evidence
of an adaplution or resistance 1o high temperatures that
iz related 1o oa beter control ol waler Joss through
evaporation. This differenve in weight loss was only seen
al lemperatures thar preceded the LTy, (357°C and
A0, For L. meermedin, gradual healing were equiva-
lemt tor T hat 3570, while for L feefo 1l was eguivalent Lo
Thoat 357 and at 4070 with less ame required 1o reach
the maximum of body water loss That coniled lead to
death, The average perventage of weight loss moall
treselrments was less than 13%, which was below the 200
catimaled by Foelis ( 1996) as being lethal te spiders. The
bishest value was shown by a Lo deene female with a 0%
loss of the inital weight, Tskoli et al, (1977, noted that
bodv  water loss o L recfwsg up 1o ddeath was
independent of environmental factors, with losses from
25.8% 1o 42.7% of the original weight, 1ongevity was
related o the proporiion ol weight Toss per day and way
influenced primarily by temperatuee and a wiler vapor
prossure deficil, These authors attribured (he increased
dearbs o the first 480 o an mability of spiders (o
comirol the lung stigma and spiracles.

Fakafi ctal (19771 ulso ohserved that £ revcfivn hiad
rhe smallest warer loss rates among the spiders studied
and  Lhe (hird smallest among the Arthropoda, This
finding probably applies 1o other species of the genus.
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The mechanisma for retaining water m the haody and
hemaolymph are unknown but seem 1o be related Lo the
lowy metabolic rate, Lo reclon 1z unable Lo aclively
absorbowater from sub-saturated air. and the proportion
of wiler loss per day 15 muntaimed within the limies of
survivil, These wuthors sugpested that the presence of
well-developed  lungs and & moderate siee trachea,
logether with noctornal habils, an ability o store food
and to drink water [Tom the sub-saturated ground, and a
cuticular  transition  temperature of 424470 were
protective mechamsms in hot summers, The use of
microhubitals in small spaces o the summer and within
houses in the winter was also a wav of responding o
exlioies lemperatires.

Varation in the tolerance of Loxosceley species Lo
bigh aned low temperatuces, o desceation, and o long
periods of imamtion coninbute significantly 1o thor
adaplation Lo dilferent ewarenments. A closc associa-
tion with the environmen! favors colonizition since the
thermal propertics of differont substeata can modulate
external femperature variations, Gorham (1968 noled o
direct relabionship between the surmounding femperalure
and Lo peefuse habitals, such that in het places, the
apiders came outside of buildings, shile in cold places
they songht shelter within buildings, This dula apree
with those observed for Cuntba, where both specics arc
preferentially assoctaled with buildings {[Fischer, 2002}
Whercns temperatures of 32427 are easily reached in
the swimmer months o many pacts of Braal, Cortiba
leas an averape annual emperature of 16,570 (Maack,
TUK1Y Since this average temperature favors colonneg-
tion by hotly species, the predosminanee of L nferoiediv
in Curitiba must be refated 1o other factors, Mover-
theless. as iz shown beres there are intraspecific varia-
ticns reflected in different behaveors rowards certain
lemperatures, and these may be reluted wothe distriba-
tion of the penus i the state of Parana and throughoeut
Brazil.
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