
Function of nest construction in relation tg foraging behaviour 
of cribellate web spiders <eresidae) and wandering spiders 
<Heteropodidae) of the Namib and Neqev Deserts 

by Y.D.Lubin, J.R.Henschel & M.K.Seely 

General Aim of Project: To examine the comparative nest 
structures of ground-living web spiders, Eresidae, and burrow­
living wandering spiders, Heteropodidae, of the Namib and Negev 
Deserts in relation to their respective foraging, 
thermoregulation and anti-predator requirements and environment. 

1. Introduction 

Seothyra Nests: A horizontal flat closely woven web beneath a 
thin layer of sand on open ground covers a vertical tubular nest, 
which can be closed by a small secondary lid (see Appendix F i g. 1; 
similar as that described for Seothyra s hreineri; Purcell 1903). 
The silk - lined burrow is connected to the surface web whi c h ha s 
extensions that radiate out to several entrances . A curtain of 
sticky silk threads covers the lip of each entrance, which open s 
into a little sickle-shaped depression in the sand. Under the 
web, the spider moves about upside-down with its feet in contac t 
with the web. Several strong silk strands are strung loosely over 
the surf ace of the web ~d nest si 1 k. Their· pos:i. t ion and 
orientation suggests that they could be s ignal threads that 
connect the web en tr a nce with the tunnel base. Th e degree of wind 
exposure appear s to affect web size and configuration. Wind s 
exceeding 5m/s obliterate the entrance depressions and depos it 
sand onto the capture threads, thereby reducing s pider for a g i ng 
efficiency. 

Crawling prey <small arthropod) i s captured when it s l i ps 
into one of the depressions and get s entangled in the capture 
threads. The spider then attacks and pulls it into the web 
entrance to entangle it further before biting. Immobili z ed prey 
is disentangled from the capture threads and is pulled under the 
web, usually head- first to prevent r e entanglement. From there it 
is usually transported down to the base of the nest tunnel wh ere 
the remains are s tored. 

In the Namib dunes, nests of Seothyra are locally abundant 
at dune bases and at moderate surface s lopes between interdune 
ve getation hummocks. Wind exposure, s urface slope and s a nd 
stability appear to affect web size and configuration a nd may b e 
important limiting factors in determining the suitability of a 
particular location for c ons tructing a functional c apture we b. 
The exploratory behaviour of r e leased s pider s on th e sand s urf ac e 
suggest s that the surface substratum of potential nest s ites is 
tested before being selected. 
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2. Progress Report January 1988 

Activity pattern in relation to temperature of buck-spoor spiders 
Seothyra sp. <Eresidae> in the Namib Desert 

Intr··oducti on 

During the fir st phase of collaborative work carried out in 
December 1987~ we tested the hypothesis that: 
Hl: Nests of Seothyra meet their thermoregulatory requirements . 

Spider~ monitoring signal threads that join active entrances 
may need physical protection from diurnal surface temperatures of 
upto more than 70°C. The web of finely woven si lk could ser ve as 
heat s hield and/or the tubular burrow c ould b e a heat refuge. 
Spiders may regulate body temperature by choosing different 
locations along a temperature gradient under the web mat and 
inside the burrow <Humphreys 1974). By utilizing this rang e of 
temperature provided by the complex web structure, spider s c an 
remain active for longer periods of time. 

From this hypothesis it can be predicted that: (a) spiders 
should be found in different parts of the web at different times 
of the day~ (b) the r··ange o f tE?mperaturec.:; actually e :-: per-:i.enced b ·/ 
a s pider should be less than the range o f temperat ure available 
at diff erent locations in the web and burrow~ and (c) s piders 
should continue to forag e during p e riods when temperature 
conditions at web entrances are unfavou rab le. 

Research Schedule and Personnel 

Dr.Lubin visited the Desert Ecologi ca l Research Unit betwe en 
12 December 1987 and 8 January 1988. Duri ng thi s period, 23 d a ys 
were spent conducting fi eldwork with Dr .Henschel , who foll owed 
thi s up with a further 6 days of fieldwork. It is envisaged that 
this concludes fieldwork for the initial part of thi s proj ec t . 

Dr.Seely coordinated research 
Ms.A.Hornby assisted in the field. 
instrumentation an d data logg i ng was 
S. CE:~ 11 i er s. 

Study Area 

p ersonnel and gave advice. 
Extensive a s sistance with 

give n by Messrs. F . Mal an a nd 

Most fieldwork was conducted on dune sand 1km SW o f the 
Desert Ecological Research Unit (23°34"S/15°02"E) bordering t he 
upper floodbanks of the Kuiseb Rive r. This regi o n had a kn o wn 
high d e n s ity of sp i d ers and was loc ated within a 0.75 ha 
(" , , ~o~:;t.w e . f enced to F.?:-:cluc:le domE·'~~; ti c: l i.ve~tock . Thr-r?f2 reL~t:. ive l y 
flat << 1c) 0 ) stl~ etches of sand (eac h 200m..::.) 1.-'Jer··e SE? l ec:t(~~d for 
int e nsive s tud y. These areas had scattered small t ~fts (height. 
<0,3m> of Stipagrostis lut escens and Cen trapodium glaucum g r ass 
~nd diver se animal communit ies of river i n e a nd dun e orig i n. One 
area was e xposed d ai l y to s trong aft e rn oon winds whifh cl ose d 
Seothyra web entrances. Two other areas wer e r~ l ati ve ly 6 helte r ed 
from wind by adjac e nt c lus ters of Rc antho s i c yos horri da. n c a c ia 
erioloba~ Euc l ea pseudebenus ~ Tamar ix usneoi de s an d ~al vadora 
per_;:.·i c a. 
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Research Outline 

Nest Activity: Spider webs in the three selec ted 
monitored daily for 24 days to determine the 
individual activity and nest tenure. For each web, 

ar·eas WE?r-e 
pattern of 

the width of 
each open entrance bearing sticky capture thread r~ wa s mea sured 
<±1mm> a s an index to th e degree of spider activity. Up o n 
completion of the study, the size of each web <N=214> was 
measured. The diameter of the tube o pening, or the wid t h of s ilk 
connecting the web with the tube <±0.1mm>, s erved as indi ces to 
spider s ize, using relationships d e termined by Henschel 
<unpubl. data>. 

Spider Attack Response: We monitored activity patterns o f a 
sample of spiders from the three areas at 4h intervals over three 
separate periods of 24h each at weekly intervals. Web s were 
recorded as being open or closed. We assessed the spiders' 
readiness to respond to a prey stimulus by lightly stroking t he 
capture threads with a fine bristle and measuring the time (~l ~s ) 

required to elicit an attack. Degree of activity o f spide r s was 
compared to differences in wind regimes of the three areas 
determined with wind totalizers <Wilhelm Lambrecht GmhH, 
Gt.H. l i 11gen> and thermal depth pr-ofiles of n.::~sts (seE! below) .. 

Nest Temperatur-es and Thermal Profiles: We tested the hypothes is 
tha t the capture web insulates the spider thermally and tha t t he 
temper a ture in s ide the burr-ow is cool e r by d ~y t h An that of t h e 
s urrounding s and. We recorded t e mperatures usi ng c opp e r­
constantan type-T thermocouples, which were pl~ced dir e ctl y o n 
top of and below the centre of a spider web and beneath lmm of 
open sand next to the web. Temperatures were measured a t 
intervals throughout four days using a Ba iley Ba t i ns t r ume nt 
<Sensortek Series 4, Model BAT- 12>. 

In a second s eries of measurements, we used a field por t a bl e 
computer <Radio Shack TRS-80, Model 100) with r-efer e n c e junc ti o n 
and amplifier coupled to a AID converter <Model ADC- 1> to r e cor d 
temperatures from upto 16 ther-mocoupl e s simultaneously at 15 min 
:i. ' ' t ·.c:· i' ·.-<:\1 s OVE!r· 24h .. .. per i ods. We :i. ns€·?r·tecl a j:.H"Obe wi. th th t:-::r .. mocoup J. E':' 

sensor s at 1, 5 and 9 cm d e pth into a S e othyra bur-row from wh ich 
the s pider had been removed. Another ser ies of v e r t i ca l 
thermocouples me a s ured s and temperatures at the same depths 
adjacent to the nest. This was duplicated with ther mocoupl es t hat 
wer-e laid horizontal for 10cm from the terminal s en s or to red u c e 
possible effect s o f thermal c onductance through the thermocoup le . 
These readings were compared with two probes in s ide rigid pl a s t ic 
t ubes C3mm diameter) with sensor s a l s o at 1, 5 a nd 9 c m d e pth s 
plac ed vertically into s and to s imul a te a bur r ow. One tube was 
cover e d on top with a Seothyra s urface we b and the other r ema i ned 
exposed. This experiment was repeated at two diff e rent l o c ations 
ove r 24h per .. iods. 

An initial 
:i. n s i de pl i:\<:;t.i. c 
Wf?ll wi t.h the 
me::> <:~ s;cw· em en t:. ~:. of 
13 and 15 c:m 

e~ amin at.ion of result s revea l e d t ha t ~h e pr obes 
t ubes c over e d or not c overed ~ith A web · compared 
nes t probe .. The latter was use d for fu r the r 

t:.!:'?mpf~~r· atl .. we pr- of :i. 1 f.0 S at 0. l, l, 3, 5, 7 , 9, l l , 
depths during four 24h records .. Two addi t i ona l 



thermocouples were placed on top of and below the centre of a 
surface web. In one experiment, temperatures recorded with this 
depth probe wer e compared with a probe inside a Seothyra nest. In 
another experiment the possible influence of thermal conductance 
along thermocouples to surface web temperature records was 
tested. Three thermocouples were placed under the same web with 
13cm terminal lengths of each covered by tmm of s and, Seothyra 
surface web, or a folded cardboard strip respectively. 

Upper Thermal Tolerance Limit: We determined the temperature at 
which spiders began showing signs of heat stress. Newly captured 
spiders <N=17) were measured and placed into shallow (25mm deep) 
plastic cups (52mm diameter) containing 0.5cm of dune sand in the 
laboratory. The spiders constructed capture we bs, but were unable 
to dig vertical burrows which could have ac ted as thermal havens. 
The following day, we placed these cups into direct sun at noon 
and monitored the temperature of the capture web. We recorded the 
temperatures at wh i ch vigorous movements by the spiders under the 
webs were evident and terminated the tests when spiders e merg e d 
onto the surface. 

In another experiment, eight spiders were removed f rom their 
nests and released on open sand <>tm from clos est grass) at 
different temperatures from early morning to noon. Temperature 
was monitored O.lmm below the surface sand and 3cm off the gr o und 
in the shade of a grass clump. We recorded spider acti vi ty and 
distance moved until a nest was constucted or the s pider took 
refuge in shade off the ground. 

Prey Handling Time: The duration taken to remove captured prey 
from the surface may depend on prey size and type, the time taken 
by the prey to become immobilized from toxin and/or therma l 
stress and the spider's ability to disentangle th~ prey a nd 
manipul~te it in such a way as to prevent ree ntanglement wh e n i t 
is pulled 0nder the web. Temperature could influenc e the spider 
~y affecting its degree of agility and by res tri c ting the 
duration of its surface activity bout s <unbroken per iod of ti me 
spent at the web entrance). In order to observe prey h a ndli n g 
be h a viour in relation to surface temperature, we pl a~ed l ive prey 
onto capture threads parall e l to web entances . Spider a nd p rey 
activities were c lassified as shown in Table 1. Th e s pider ' s 

. actity and exact location inside the nest was unknown e xcept wh e n 
it moved about vigorously under the web or was act ive at the 
entrance. Adult meal~orms Tenebrio molitor and natural pr e y, 
Campon otus detritus ants, were used a s bai t i n 34 a nd 19 s epar a te 
trials res pectively. Th e ability of prey t~ escape foll owing the 
spider"s initial attack, after which the spider was prevent e d 
from manipulating the prey, was tested over periods o f 2 min wi th 
8 prey ani mals at dusk (moderate surface temperature). 
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Table 1= Classification of behaviour of spider and captur e d p rey . 

Spider 
N - no response in 1 min 

<:,tt.acks A ..• 

F' ·-
H = 
M -· 
V ·-· 

u ··-

manipulates and pulls prey 
holds pr·ey down 
moves under web 
visible away from prey 
1 oc:c.\ t i on unknown 

Pn2y 
E ·-
s --· 
,...., -
I ·-
D ··-
G ··-
F -

e se: i::!p t-?<:=:. 

struggles stron gly 
~:; t I'" LU;;) gJ. C• ~::; ~·Je <:\ k 1 ·./ 
immobil e 
begin s disappear i ng 
gon e L.tndc~ r· v-wl::l 
obser v ation s s t op 

Spider Thermoregulation: We consider e d a variety of p oss ib l e 
techniques of estimating spider temperature in the nes t and 
observin g behavioura l thermoregu l ation. 

a) Direct temperature measurements o f a spider i n the f ield 
were unsuccessful. One o f the b i ggest spiders found was glued t o 
thin-guage thermocouple wires <Type TW40) and rel e ased into a 
nest, but could not move about freely with the added load . 

b) Three methods of obs erving spiders in their nes ts wer e 
tested in a laborat ory set-up. A spider was all o we d to b ui ld ~ 
nest in a terrarium between two glass sheets or inside 
transparent plastic and glass tunnels, which were offered to t he 
spider as artificial burrows. These were either not acce pte d by 
the spider or we could not ascertain the location of the s pide r 
inside the nest with certainty . Further attempts a r e being mad e. 

c) Currently we are con s idering a variety of techniques to 
detect the l ocation of the s pider u si ng radio-ac tive, met a l an d 
magnetic sensors, b ut, to date, non e are s ensit i ve eno ugh t o 
detect the minute load that a spider i s capable of c arrying. 

d) Temperature simulations of observed prey handling t ime s 
were c a rried out with model spiders (freshly killed s pider s 
coated with _p1. c.l.s t::Lc spr·ay ) ·fitted with t h er·moc: cn..tpl c·~:; .. n ··1c 
experiment was des igned under the a s s u mpti9n tha t a n o b served 
spider quickly went to the cooles t pl a c e (35°) at t h e bas e o f its 
nest wh e n not observed in the hot web (65°) during prey capture . 
The model spiders were thus al t ernately placed b e tween hot and 
cool locations using time schedul es actual ly ob s erved in the 
field. Mean , maximum and minimum temperatures wer e rec orde d. At 
the end of each t r ial, the lag time for the model to reac h 
a mbient temperature <hot and cool) of each location was 
determtned. 

Table 2: Da t a collected on Seothyra during Dec 1987 a nd Jan 1988 . 

Typ~=> 

Nest Activity Chec k 
Spider Attack .Stimulus 
Te mperature: Surface & Web 
Temperature: Nest Profiles 
Heat Stress: Exposures 

Relt:ar:>e~; 

Prey Handling Times 
Pr ey Es c a pe aft e r Att a ck 

days 
24 

""'!" 
' Mo• 

4 
6 
"" ...:: 
1 

""'!" ·-· 
1 

5 

nE!sts l1 c\ t. ;:~ ~::; f.7~ t ~:; 

2:1.7 3727 
200 2 9 88 

4 1.1·4 
4 7Q7-:r 

I I' t ' · • • ' 

17 
8 

.,.~ 

,J .. : . 53 
8 8 



Initial Results 

A total of 204 nests wer~ monitored. In our three study 
areas, ~ Seothyra population densiti es were 0.35 , 0.265 and 
0.425/m~ in areas A and C (wind-shelte red) and B <wind-expose d) 
respectively. Mos t individuals were acti v e daily, others reopened 
their capture webs after 1-3 days of inactivity. During the study 
period 13.2X <27) of the websites became unoe cupied of unknown 
causes. Incidental observations indi ca t e that interference from 
birds, nocturnal gerbils and hetetopodid spiders CLeucorches tri s 
arenicola) may influence the location a nd tenure of web s ites in 
this population of Seothyra. 

Spiders were most active and showed greate st readiness to 
strike at a prey s timulus dur ing the war me r h o ur s of th e day 
before the onset of wind, which clbsed the web entrances. At 
night and in the early morning, respons e time to a prey stimulus 
usually appeared to be longer than during the day . 

Handling times of prey were shortest during t he hot period 
of the day. At sand surface temperatures of >55°C, spiders 
a~t acked beetles within 2 - 3 s , and had surface acti vit y bouts o f 
~10s. If the prey became entangled in the silk and could not be 
pulled into the web directly a fter the at tack, the ipider made 
repeated attempt s to retrieve it, each attempt lasting only a f e w 
seconds. We infer from t his behaviour that the spider 
thermoregulates during prey capture by shuttling b e tween the h o t 
capture web and the cool tunnel b a se. 

Temperatures directly o n top of a nd below the centre of 
a web and on the sand surface next to it were similar. We 
conclude that the capture web does not insulate the s p ide r 
thermally. It does, however , prot e ct the s pider from direc t 
radiation. Release experiments showed that spiders can survive on 
the surface in s hade at sand temperatures that exceed 50° but 
cannot do so in direct sunlight. 

While spiders may attack and subdue prey at s urf ace 
0 temperatures that exceed 60 • they showed distinct thermal stress 0 . 

at 48-51 C when unable to bur row. Thus, the burrow apparently 
serves as a means of rapidly dissipati n g the hea t load that the 
spider takes on while active beneath the capture we b . 

We were unable to determi ne ~he exact location of a spider 
inside its burrow. We attempted to mea s ure spider b o dy 
temperature directly in the field by attaching a fi ne 
thermocouple wire to it. Thi s was un s u cce ssf ul because the wi ~e 
di s rupted the s p ider 's activit y . Indirec t method s using s piders 
in the laborat~ry are pl anned . 
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3. PRESENTATIONS 

A poster on the thermoregulation work was presented at the 2nd 
Colloquium of the Res earch Group for the Study of African Arac hn ids , 
held in Swakopmund during July 1988. An initial analysis of data was 
performed, which provided an opportunity to prepare a synopsis of 
the present study <Appendix). 

It is .en v isa ged that the first draft of this paper wi ll be 
prepared before January 1989. This would enable joint discussion and 
redrafting during Y.D.Lubin"s next planned visit to the Namib. This 
paper is intended for submission to the Journal of Arachnology or 
the Journal of Arid Environments. 
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4. CURRENT RELATED RESEARCH ON SEOTHYRR 

Spider Activity: Ms.A.Hornby and Ms.C.Parkinson are assisting 
J.R.Henschel in monitoring Seothyra activity (by measuring length of 
trapping areas) from some 200 nests in the three sample area s at 
Visnara. Checks are carried out weekly from December 1987 at least 
until February 1989. Occasionally, nests for which occupation status 
is doubtful, are excavated. Bimonthly, web size, tunnel diameter and 
distance to neares t neighbours are measured. All data are loaded 
onto computer immediately upon return from the field. 

Population Structure, Density, Reoroduction and Diet: From February 
1988 to February 1989, surveys of three distinct Seothyra 
populations are carried out bimonthly. One site is a djacent to the 
main study area at Visnara (for the above work), another is a d une 
site at !Khomabes, 8km from Gobabeb, while the third is on the sandy 
upper floodbank s, o f the Kuiseb River. At each site, 8 noncontiguous 
sample blocks of 10x10m are selected randomly each time. All 
Seothyra nests are excavated to measure nests, capture sp i ders and 
to collect prey remains. Spiders are examined, sexed, measured (with 
calipers or microscope> and weighed (±_O.lmg) in the laboratory and 
released at the capture site at dusk. J . R.Henschel is assisted by 
A.Hornby and C.Parkinson in field, laboratory and computer tasks 
and by I.Henschel and M.van Greune in the field. I.Henschel assists 
in the identification of prey by comparison with voucher specimens . 

Natural Historv: p~ta on habitat selection and distribution has b e en 
gathered. Descriptions of nes t s tructure are qualifi ed from careful 
dissections of nes ts. The various types of silk are ident i fied 
crudely and related to their utilization. This will be presented 
together with all observations of the behavioural repertoire and 
life history trends recorded in other parts of the study. 

Other Collaborative Studies 
Three other projects on Seothyra were initiated by other res earchers 
in collaboration with us upon commencement of the present 
investigation in the Namib. These are: 

1) Dr.Ansie.S.Dippenaar of the Plant Protection Research 
Instit4t e , Pretoria, South Africa, is revising the taxonomy of the 
genus Seothyra. Material from the Namib collected by u s i s being 
included in thi~ revision. This should lead to the ·d · ti J c::~scr1p on anc 
naming of the subject of the present study. 

2) Prof.Dr.Hans Peters of the University of Ttlbinge n, West 
Germany, is planning to examine the microstructure of the capture 
threads and other silk, as well as their production from var ious 
silk g 1 ands of St:?o thyra ,' by scanning el ect:. ron mi cF·osc:opy in cl nsE: 
collaboration with us. Nest material has already been sampled, 
carefully packed and posted. Under the guidance of H.Peters , 
s pinnerets of Seothyra in the Namib will be fi xed wi th wax duri ng 
various phases of silk production for careful a nalys i s in TDb ingen. 

3) Dr.Scott Turner of the University of Ca pe Town, South 
Africa, has drawn up a model to estimate the temperature of Seothyra 
handling prey in the hot web. Further progress an thi s model should 
be made during Dr s .Lubin and Turne·,,-•s ne:·:t visit to thE? Na rn i.I:'J (<::,;ee 
£'i (~c: t.ion Se on Page 13) . 1 
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5. FUTURE COLLABORATIVE RESEARCH IN THE NAMIB 

A: Web constru~tion and foraging behaviour of Seothyra sp. 
Namib Desert 

in the 

Intr·ocluction 

The next phase of our collaborative inves tigation of Seo th yr a 
sp. will involve t esti ng of the second hypothesis that: 
H2: Web structure is primarily determined by foraging requirements. 

This implies that nest s are designed to meet the requiremen t s 
for capture of sufficient types and numbers of prey, wh ich may 
det e r mi ne the number, length and relative s pacing of active 
er.t. rances , whi eh are 1 i ned with s t i c: ky capture thr e ads. Adj ustmf.~~nt s 
of trapping area to prey availability were observed in orb-weav in g 
spiders (e.g. Witt et al, 1968) . Prey capture success of Seo thyra 
needs to be compared with the cost of ma intaining these traps op en 
against regular shifts of surface sand in variable wind conditions. 

The cos t of silk nest construction may be very high if 
cent i nLial repairs are re qui red <Lubi n, 1973; Prestw]. eh, 1977) . This 
cost consists of the metabolic cost of activity plus the cost o f the 
sil k itself. The cost of producing cribell a te silk is assumed t o be 
gJ~eater than th.~\t of producing non-cribel late ~d 1 k <Lubin, 1986) . 
However, there are no measureme nts of the cqst o f Wf:~b c on ~>tr uct. :i on 
in any cribell a te spider. We will compar e the two component s o f t h e 
cost of web - building (silk and activity) in two manip u lated groups 
of food -deprived and we ll - fed spiders. 

Res~?arch Plan 

Wind appear s to have a pronounced effect on the a bil ity of 
Seothyra to forage and, presumably, on the cos t of nest main tenan c e. 
Thi s effect can be assessed by monitoring unprotec t ed (no wind 
s hield and clear of vegetation> webs and c omparing t h em to e quall y ­
sized neighbouring spiders with wind-shielded webs <erect b ar rier on 
upwind side only). The wind-strength factor will be s tandardi zed for 
the main experiment. 

We intend to manipulate prey avail 0 b il ity to det er min e if th i s 
i nf luences the number, l ength and distribution of trapping s ur f aces 
in the web. It is predicted that costs of web construction a nd 
maintenance are inversely relate d to prey availability becau s e : (a ) 
when prey avai 1 ab i 1 it y . is reduced, spiders should i ncr- e <:'l~; t:? t h E~ 
trapping area by creating more entrances , longer trapping threads , 
or both; (b} when pr·ey are abundant~ sp i d f.::>rs s hould ut :i 1 i ;: e f eWE'~r· 
tr a p entrances and reduce the amount of time s p e nt in web r epai r. 

The efficacy of using a low wall of s yntheti c material cover-ed 
with a very light netting that const i tutes a b a rrier to small 
crawling arthropod prey will be tested. It is necessary that t his 
W<:'l ll i s f.:' f ·fec::t: :i.ve in kE~eping a ll ~:~uch ar·· th r- npod ~:; , :: :1 o r- o ut o ·f 
enc losure and to prevent s pid e r s from escapi n g. Th e response 
(if any} o f the spiders wi ll determin e the mi ~ imum l e ngth o f 

e x p e riment d escribed below. 

t hE;~ 

time::> 
t:. h E1 

We will preve nt in s ects from entering one group of web s by 
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con s tructing barriers around the webs. Another group o f we b s withi n 
similar e nclos ures will be provided with extra prey. An 
unma nipulated group will have the barrier s lightly rai sed a b o ve the 
gr o und to allow prey to ente r unhindere d , but s houl d ser ve a s a 
s imilar wind protec tion as the manipul a t e d we bs. Th e c ont r ol gr o u p ~ 

will h a ve no barrier in th e v i c in i t y of t he we bs. At t he onset o f 
the experime nt, all spiders will be r e move d fr o m th e ir o r i g ina l 
nes t s and released to c o nstruct new nests. For e ac h nest we wil l 
monitor: ( a ) the number o ·f prey caught, (b) numb e r s and t otc:~ J. l E.m (]th 
of ac tive traps , (c) the trapping area , a nd (d) web repair act ivity. 
All nests will be reopened at the terminati on of the e xp e riment to 
c onfirm number of pr e y caugh t from n est conte nt s , to obt a in be l ow­
ground meas urement s of burr o ws and to samp l e nesti n g mater ia l f o r 
furth e r analys i s . 

As a measure o~ the amount of silk contained in a nest , we wi ll 
we igh oven-dried cleaned (all organic debr i s r e moved) bur r ows and 
surfac~ web s s eparately, before incinerat ion in a muffl e f u rnace or 
bomb calorimeter and rewe ighing of the i norg a ni c r emains . Th is wi ll 
e nable us to separate the mass o f silk from the sand b o und to i t an d 
to estima te the energetic c ontent of t he s ilk (Lub in , 1973 ) . Th e 
total cost of the s ilk can thus be e stima ted. Eres i d s piders are not 
known to recycle old silk duri n g web buil~ing s o that any e r r o r due 
to underestimating the amount of silk produced by the spider c a n be 
di scounted. The cos t of a c ti vi ty duri n g we b con s t ructi on c an be 
e stimated under laboratory condi t ions by measuring me t a boli c ra t es 
u s ing standar d r espirome try t e c h n iques (e .g. Prestwi c h 1977) . F r om 
our field obser·vat ions of a c t i v :i. t y, we wi 11 e s:; t . i mat e t he dl: " :n .. u :t ,, f 
time s pen t daily i n we b mai n t enance . Fro m t h ese d ata , the average 
d a ily ener gy cos t of web - build i ng can be calcul ated . 

Ref er· r~nces 

Lub i n, Y. D., 1973. We b structure a n d functi on: 
we b of Cyrtophora moculuccen s is <D c l e s chall) 
Forma et Func tio 6 1 337- 3 5 8. 

the non-adh e s i v e orb-
Ar ;::\ne :i. d ;,:\f~ ) • 

Lubin, Y.D., 1986. Web building and prey c apture in th e Ul obor:i. dae . 
In: W.A.Shear (ed.) Spiders: Webs, Behavi o ur and Evol u t i o n pp 132 -
171, Stanfor d University Press . 

P restwich, K.N., 1977. The e ner ge t i cs of web - buil d i n g in spi ders. 
Co mp.Bi ochem.Physi ol. ~7A: 321-326. 
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B: Anti-predatory behaviour by Seothyra in the Namib Desert 

Intr'·oducti.on 

The third hypothesis that we will test is th a t: 
H3: The web-building behaviour, nest structure and appearance on the 
sur~ace o~ Seothyra relates to its anti-predatory ~unction. 

Seothyra that wait for prey among an array of capture threads 
require concealment and physical protection against s pider 
predators. These could be birds, lizards, geckos, gerbils, pompilid 
wa s ps, heteropodid spiders, solifugids or scorpions, all of which 
are known to occur in the same habit a t as Seothyra in the dun es . 
Extensions of the Seothyra web, which i s concealed below a thin 
layer of sand, could serve t o .k 8ep the spider at some di s tance from 
active entrances, which could serve as visual cues t o spider 
predators. The ability to take refuge in a burrow which can b e 
closed by a secondary lid and by some degree of constri c tion may 
provide extra protection. 

Although Seothyra could have potent venom <Lawrence, 
pers.comm.>, which can subdue insects and conspecifics in less th a n 
30s after a deep bite (pers.obs.), its effect on potential pr e dator s 
has not been observed. One large pompilid wasp has been c ollected 
as prey from an excavated nest, indicating the pos sible 
invulnerability of this haven to s uch a potential predator. Several 
nests in the study ar e a h ave been destroyed by gerbils and b ir ds , 
indicating that Seothyra 1n nests are occ a sionally select e d as pr e y. 

The only Seothyra that we have s een moving about freely in 
broad daylight have been adult males . The close resemblance of these 
males to sympatric Camponotus spp. ants, which are aggres si ve a nd 
apparently not pref e rred as prey by some potential p r edators (s u c h 
as dune lizards CR.D.Pietruszka, pers.comm.) or dune larks CH.Boy e r, 
pers.comm.) >, could be a cas e of protective or Batesian mimicr y . 

Res earch Plans 

Since predation is rarely observed (poss ibly due to the 
protectidn by nests and also due to disturbance of predator s by 
observers), an '"'rtificial mE!asure~ of potential_ p~·-e '?:; ~::;ur·e e ;<pr·t:. E! cl by 
predators must be obtained. Some demographic c hanges recorded in th e 
annual population study at Visnara and the bi - monthly census e s could 
serve as indicators to mortality rates. 

In the present investigation, we propose to "stake out' dead or 
restrained spiders for short durations or use s imilar-s iz e d in sec t s 
or synthetic painted models of spiders that can be securely pinned 
down. Thes e will be placed (a) on or near webs of Seothyra or (b) 
concealed under webs with no s and cover to facilitate detecti on a n d 
(c) concealed under normal web s that are c overed by s and ex c e pt a t 
or• •·. ·:: f:·~ntr- anc:es. The propor· t.:i o n of spicler .. s found a nd taker"'! b y 
pr e dators will provide a n es t i mate of max imum pr e dator press ur e on 
e xp osed and concealed s piders . By observi ng thesq pr ey f r ~m a hid 0 , 
or examining tracks left in th e sand~ information on the i~entit y o f 
predators c:an be obtained. • 

The behaviour of li v e spiders released on the sand s urf a c e 
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during periods of moderate c limate <no wind~ temp e rature around 
25°C, no direct sunlight; such as at dusk) will b e monit o r e d 
clos(! ly. We will determine the time after re l ease and distanc e mo v e d 
from the release si te until concealment under a shee t of silk a nd 
sand. This would indicate the degr e e to whic h exposur e to pr e dators 
i s avoided at a time when cl i matic effects s hould not rest ric t 
surface activity of s pider s . 

The suggestion of adult males displ ayi ng Batesian mim icry is 
best investigated by direct ob s ervations. As adult male Seoth yra 
appear to occur only in early winter <May-July>, we plan to e x t en d 
this part of the inves tigation into the f o llowing wi nter. Ne s t s of 
s ubadult or adult males <similar in app e aranc e to those of adult 
f e ma les ) will be identified prior to their departure . A confi ning 
bar rier will be placed around such nests to prevent mal ~s f r om 
wandering off during an observer"s absence. Nests will be checke d 
daily and food provj ded weekly. Emerging males will be fre e d and 
observed from a hide for the duration of their wanderings in sear c h 
of mates. It is hoped that this should reveal their possi ble 
rel a tion s hips with other s pec ies, particularly the mimicked an t 
species and potential predators. 
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C: Body Temperature in a Shuttling Spider 

Introduction 

Can Seothyra gain extra time to subdue prey by e ng aging in 
shuttling between th e hot trap (web) and the coo l burrow~ In 
con s ultation with us, Dr.Scott Turner of the University of Cap e 
Towr1, South Afri ca , has .drawn up an outline to model the temperature 
of spiders handling prey in a hot web, a f a ctor that cou ld not be 
determined by us in our s tudy of Seothyra thermoregul a tion. Initial 
computer modeling simulating has been run. J.S.Turner and we plan t o 
car ry out fieldwork, discussion s and to dr aw up plans fo~ 
constructing a practical model simultaneous to our other 
investigations in the Namib. 

Research Plans 

We will measure cooling rate and heating rate of differ e nt 
sizes of s piders. Fine thermocouple wires are glued to the carapace 
and spiders moved into regions of known hot or cold temperatu r e s. 

\ Video monitors of a stop-watch next to a Bailey Bat will enabl e us 
to mea sure rates accurately. This will enable us t o c a l cu l a te a 
heating curve for the spiders observed during p~ey SLJbjugation in 
hot traps. 

Prey handling experiments similar to those carried out a lr eady 
will again be conducted with emphasis on hotter peri ods of day. As 
the accuracy of timing activity schedules of actual activities with 
stop-watches is limited, the process of prey handling s hould be 
filmed on video. These will be closely analyzed to obtain acctJrate 
p rey handling schedules. Subsequent measurements of spiders ~nd 

their nests will en a bl e calculations of their heat ing rate constants 
and to estimate the di s tance traveled up and d ow n duri ng the process 
of prey subjugation. Thi s should enabl e t D estimate the costs a nd 
benef its of shutt ling be haviour in Se;thyra. 
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6. FUTURE COLLABORATIVE RESEARCH IN THE NEGEV 

Web construction and thermoregulation of Stegodyphus sp. 
Negev Desert 

Intr-·oduction 

in the 

The eresid genus Stegodyphus contains numerous spec i e s adapt e d 
tD c:I~:7~SPr,..t Pnvir·onmf:nte.:;. Many of the~:; f.:? ar'·e subc.:;oc::iE,\1 to hi.g! ; ly 
social, and it is thi '::; ar::>pf.?ct·. of t_h c~:i. i·- biology th d t h,,~<:s t:l!·?c~n the 
foc::u s of most studies (e.g., Ward 1986, Wickler and Seibt 1986 ). 
Steqodyphus species build exposed web s , often placed high in s h rub s 
or trees. The web consists of two e lements: a stic ky trap for flying 
insects and a nest or retreat in which the s pider sits and wait s to 
ambush insects caught in the trap. We propose that by providing a n 
escape from unfavourable climatic conditions and p r otection f rom 
predator s , the web constitutes th e major adaptation o f Stegodyphu~ 

to arid envi.ronm~-.:~nts;. Ther··efore, to undE"r·st<:lnd how St r::!! g !J..S!.Y.phu~::; 

species have radiated i n th is environment, it i~ necessar y to 
u nderstand the structure and funct ion of its web. 

In the Neg e v desert, Steqodyphus sp. s piders build conical or 
tubular nests near the top of s hrubs (Levy 1985). The captur e we b 
radiates frDm the mouth of the nest in a two-dimensional array of 
non-sticky, radial elements a nd s ticky (cri bellar) con n ecting s ilk 
th~eads. The web has the appearance of an untidy orb web an d i s 
designed to t rap flying insects. The nest itself is made of ve~y 
d e nse and woolly si lk, with r e mains of prey (in s ect e xoskel e tons ) 
and other debri s embedded in its walls. Th e ~~b of St 2 godyphus i s a 
complex a nd energetically expensive structure; it is un li kely that 
spiders relocate their web s f requently. Given that th e spiders may 
live two years (Levy 1985>, we expect that (1) they will selec t 
websites with regard to those factors whi ch are most cr iti ca l i n t he 
long- term, and (2) they s hould be able to make adjus tment s of the ir 
web s and behavior to accommodate short-term environmental changes. 

Stegodyphus nests superficially resemble those of the desert 
widow spiders, Latrodectus revivensis and L. pallidus <Theridiid a e ), 
which occur commonl y in the Negev. Thes e, too, ar e c o~~~ a l, d e bris­
covered s tructures, suspended near the top s of s hrubs (Shul ov 1948, 
Lubin et al. in pre p.) . Thi s prompts the question wh e ther thi s i s a 
case of convergent evoluti o n of n e s t structur e Ctheridiids and 
eresids are widely separated phylogenetically), designed to me et 
certain physical and biotic requirements o f desert envi ronment s. 

In parallel with our i n vesti gation of Seothyra nes t s , we 
propose th a t St e godyphus web st ructure may b e determined primdri ly 
by mi croclima t. ~ r equirements (hypothe s i s 1), f orag ing requi reme nts 
(hypothesis 2>, or protection again s t predator s a nd p arasites 
<hypoth Psi s 3). We will test these hypothE·~sc:·r,; by f:>;.;;),n:i.n:i.r .. ,g 
predictions deriving from them. 

Th e fir st hyp o thesis predicts that the nest prov ides phys i c al 
pr .. ot. c·?C: t. ion fr-om ,, .. i:H 1 :i. i.'l. t:. ion in summr~l'", <J nd 21 1r a n gP u-f t d rnp E0Y .. ;,~.t:.t .wr~ <:'; 
that allow the s pider to reduce it s h eat l oad through b ~h 0v i our a l 
the rmoregulat ion. Based on h ypothesis 2, we predict t h a t th e 
location of nests in s hrubs and the design feat ures of th e c apt u re 
web ma x imi ze the spi der"s abi lity t o interce pt and trap fl ying 

1.4 



in <:;(;:c: t ~::;. Hyp ot h t:?s i. ~:; 3 <:;,ugg r.~~:; t ~'> t h "~ t t:. h r:::: ne <:~ t. p ,, .. ot.;··~' • ' ·· s:. ·~: h =•· :::; p .i. d c:~·r 
.f ,, .. urn pot Pn ti c:\ 1 pi' .. E' c1 <:1. tor· s;, c;:i. t h E:r· t hr·· uugh rnech i'\rl i c i:01 1 p r·· ut E)L L i. un Ci f 
th e s ilk a nd debris, o r by camouflage. 

The study is p L:.inned to t a ke p l act'~ ch.tr .. i ng th<~ mc:m t.l' ;<:: .~ljJ ! .. i l - t1 ;:,'>,.. . 
The ::; t.udy ~";it.c~ i.~:; lc:J C<::\ t.ec! in the cent.r·E\1 N£'~gF·'V r .. <:.,'gior .. , , n c<::~l'' S:. :~d t·.'! 

Boqer (30°50'N, 34°46 'E), in an area of roc ky s lopes a nd rlr y , sand y 
tt-.J<'~''';hes~.. The area j. s ar·id, ~-Jith winter .. ,, .. r.,dnf'"\ll t . J-·,i':i. t c':\ VP r··,::tg e~ ;;;.; 92 m1n 
.::tnnu <::\lly and :i.s highly var·i,:;.,bJ.~~ fr·om yr:~ a1· .. t o y(o;'al'·· , bo t h :l n qua.n t . ity 
and in temporal di s tribution CEvenari et al. 1982) , Th e vegetation 
on the rocky s lopes consists of scattered, perenn ial sh rubs of l ess 
th,;·,,n 1 .. 5 m .l .. ;l:;i.ght (ArtE:mt:?sia s;pp. , Zyqophy11 um .c!umo";,um , !'.lc:i::\(·•::.•,:1 
muc r .. on a.t a, Hamm,::\d d s ,;,, 1 i cor-· n i c: a, .:i.nd ot~1 er .. ~;) , a, ... , d n t.tm c:r- ou ·:::; <·:Inn t.t <:l 1 '"' 
and geophytes which occur seasonally. Adults and larger in s t ars o f 
StE~qodyphus arr~ ·found on ~;l"lr- ubs on th('?~:>f·?:.· hillside ~::; i1· ·, :,;pl"·:! n(J ,;:trld 
early s ummer. Throughout the summer, mos tly juvenil es a re present. 

Because of time constrai nts, we will not be able to t est a l: 
three hypotheses me ntioned above. Instead , we propose to exami n e i n 
d etai l one of these <hypothesis 1). By doing so, we will obt a in 
resuJts that will be comparable to those obtained from s t udi es of 
§ oothyra sp. in the Namib desert , as well a s to res ult s of a sjmil a~ 
study of the desert widow spider~ L .. revive nsis, in the same habitat 
as .Stegodyphus (lubi n et al. in prep., ZiJberberg 1988), 

We will tes t the following predicti ons of hypothesis 1 : 
1) Web s of Steqodyphus are built on s hrubs in s uch a wa y a s to 
r educe the heat load on the spider during the hot month s . 
2) The nest provides a rang e of temperat ures. Spider s thermore gulate 
by moving along a temperature gradi ent in the nest. 
3) The onset an d duration of pr e datori 0cti : ~ ties depend o n ambient 
and nes t t e mperatures . 
~) Spiders in thermally unfavourable web s ites will b e less ac ti ve i n 
pr ey capture, a nd wil l obtain less food, than spider s in ther ma ll y 
more favourable sites. 

Web position. -- Spiders should construct their nes t s high in shrubs 
during the hot season to reduce h eating due to r e-radiation from t he 
s ub s trat e and to take advantage o f cooling ai r curre nt s . I n 
a ddition, nest s s hou ld be pos itioned in s uc h a way as to b e sh ad~d 
by the s hrub dur ing periods of maxi mum insolation .. We will meas ure 
the height, aspect, and orientation of nes ts in s hrubs in a sampl e 
of webs of Steqodyphus. We wi l l 0bt a i n temperatur e profiles at 
different height s abov~ t~ e ground, and in diff erent l ocat ion~ 
wi th i n shrubs <see b e l ow). 

Ne s t t e mperatures. We wi ll use fin e copper-c on s tant 0 r 
t h c01r m cc: oup 1. c'·' ~; i n s-,f:::r .. t (~d :i. n t:. o sp i d E·~ l,. ...... s :i. z c·c:l mod c 1 ~; of ~;:;c; 1 :i. c:! ,:·; J !..tili :i nu m ( ''''· 
g o oc! con d uc:: t. or.. o ·f heat) to me·•·•·~·''' ~::; ur .. e t co.·mp F't"· ,::·t t ur· e•::; ,,~ t . d :1. ·f ·f f" l" c· r·i t 
location s i nside nes t s of Steqodvphus. Temperatur e meas u r ement s wi l l 
h F~ r· e c u l'' dc:d on <':\ d<::lt. <::tl ngg E-) r·· i n t:.he f i.t~:~l cl and tl'.i::l l"\"'; f c' l'"~·c:; c! !·:c: ,·:· 
c::omruter l n the l a bor a tory . We will compar e the ra t e s of ~ ea t i ng an d 
cooling , and ma:·:imum t.E~mpE~r·atulr· F:'" c~ tt ;;·,,inccl at . Hiff c~l" i0~ nt l uc: c·tt iun•. 
vJ it hi n t h c·:0 n c~::; t i::'l g a :i. r, :.-t c:,. ·~· :.:, r_ c! .:a.r·· d <:~ :i. ,.-· t. l''··rnp er··"'' t ur .. e .. 
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Spider thermoregulation. The problem of determining wh ere 
St e godyphus sits in s ide its nest is similar to that of det e rm in ing 
the location of Seothyra inside its burrow . The wall s of th e nest 
are op a que, and the whereabouts of the s pider cannot be det e rmi ned 
·f ,~ o m t h r? Du t. ~::; i de .. Two p cJ ~; ~::; i. l::i 1 ~::~ t e c: h n i. que~:; a r·· e ~ < :i. ) p ,,. o v :i. cl i r: (_d 

,·:'.\ !' .. t i. ·f :i c: i. c( 1. n f::~s t:. ~=, m<:\(J f:.~ o·f p dr · a c: h ut. e n y 1 un, t h1·· o ug h ~-.~! .. "' :i. c:: h t , ... , c:· <;:;pi. ;::1 c' :· · 
will be visible, and (ii) attaching small pressur e transd uc e r s a t 
difft.-~1' .. €-?nt po~c.;:i. tion <:'> or ' tt-": t:J :;E~~:; t ~~~ i:"!\ 11 t D d t:' t:.c'"r·rn:i.n e mDvemF~nt o·f ·l··.h t-~ 
spider in the tube. If we are successful, we will ma t c h s p ider 
locations with temperature profiles at different poi nt s in th e nes t . 
Other thermoregulatory behav iour of th e s pider s wi ll be n Dted by 
d1rect observation. 

Sp :i. dt:'~ r- o":H: t.i vi t.y ........... We wi 11 a s·:s e<;~~; pr·ey Cio\pt.un:> acti v.:l. ty :i. n a cc; .:Hi\i:d . f::· 
of spiders by ob s er v ing their res ponse to a n ar tifi c i a l prey 
stimulus (vibration of the capture web). As with Seothyra s p - in t h e 
Namib, we will measure the time it takes s piders to r e spond to the 
s timulus and we will record other conditions prevailing at the ti me 
(ambient temperature, wind velocity). We will compare a c ti v ity 
level s o f s piders at different times Df day and at diff er e nt 
websites to test for direct effects of mi c roclimat:. e on ac t ivi t y. In 
a ddition, spiders will be tested with live insects of common p rey 
species at various times of day in ord e r to meas ure th e h a ndling 
time of the spider s with diff e reMt prey under different conditi ons . 

Available Equipme nt. 

Equi pm~:nt 
R (-:0 :"; •·:·:·' ;:,, i"' c:: h <::•. t. Se cl e 
,-.-; rn:i. n :i. comput:.l?r .. 
<::>tE!I'"COs;c:opE~S c:\nd 

a nd s er v i ces a vailable at the Institute for Deser t 
Bo q i-'11'.. j n c 1 ude! : a. S ,::,mp b e 1 1 c:l .:::1 t. ..:·:\ l D•J g E!t... v.1 it 1· .. 1 ~.;c:n s;ot· .. -::; !' 

f o r dat a reduc tion and analys i s , mi cros copes , 
balances, and a vehicle for field use . 
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7. APPENDIX 

Synopsis o~ Poster presented at the 2nd Colloquium of . the. Research 
Gr·oup for· tj1e Stydy of African Arachnids, Swekogmund, July 1988 

SEOTHYRA ACTIVITY IN RELATION TO TEMPERATURE 

Abstract 
In the Namib dunes, the nest of Seothyrg sp. comprises a horizontal 
capture web on the sand surface that covers a vertical tubular 
burrow. Crawling arthropods become entangled in the sticky cribellar 
silk at the edges of the capture web and are attacked, subdued and 
pulled into the burrow by the spider. We studied the influence of 
nest temperature on the spiders• foraging behaviour. The spiders' 
response to prey stimuli and thermal profiles of nests were 
determined. Although of ten active at all hours, responses wer·e 
quicker during the heat. The thermal stress threshold was about 
49°C. When handling prey, spiders were slow c?.t web tf:·~mr.•er· atures 

below 40°C and quick above 550C, despite the need to thermoregulate. 
Our study supports the hypothesis that nest design and behaviour 
enable Seothyra to hunt even under extreme thermal conditions. 

Study Area 
During December 1987- January 1988, we used three 200m 2 plots of flat 
dune sand 1 km SW of Gobabeb, where 9..~otbyra burrows occurred at a 
density of 0.3/m2 • 

. ............ -~~~-----..._.. •.. .-.-.;..___..;._~ .. 
. ; to'".;_ .. 

remains 

figure 1: Schematic Representation of a Seothyr~ Nest Cross-Section 
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Fi gure 2: At t ack Resp o n s e 

We s imul a ted a pr ey s timulus by s t r oking the capt ur e web wi th a f~ ne 
brist le and measured the l atency to a tt ac k a t differ 0n t times of th e 
day in a sample o f 200 s pider s over a per i o d o f thr ee day~. Spi der s 
r-r:~~"; p un de,• cl ''"' t. <2l J. 1 t_ :i. mE• c.:; CJ ·f t h r:? cl C:t y.. F E~WE~r· r-E~ ~"; p C:H i t l (:~ d -':t t l5h 00, Jd t· i' ,, .. 

s trong winds covered th e web s with a layer of sand. Th e l atency to 
r espond was s h orter during the warm hour s. Fr om 11h00 to 19h00 mo re 
th an 7 0% of spiders that res pon d ed did so in l ess th an 5 sec. 
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.NE' s; t i: r!mpf?r c\tur·ps WG I''' F! rn>.::n. ~:; u,, .. ,,:)d i.n 
(,() 

u sing t her moc o up l e s put o nt c and 
under webs, i n to burr o ws of vac a ted 
nes ts and into n e arb y sand at 
d i ff er e nt depth s . Surf ac e web s were • 
CJ f ten hotte1, .. tl .. ,3n ,~;· 5 ""C ,,~t tj. cnt::>•::; o f fa 
t hi.:? ·d <::\ y ~"-lh c: n <::; p i. cl E? t ... ·~; vJE: r .. E' ;;,\c: t:. i \/C:· .. 

ir> 
LO 

Temper atu~ es change d mor e s l owly in ~ 
the b o t tom of th e b urrow than in 
t he web s o t hat there was >20° C 
di ff erence b e t we en the se region s 
during the hot hour s . Te mp eratures 
:i n s;i d e th e n est vJC:~I'" c s; :L mi l <::11' t 1:) ~ 
near by sand a t similar d epth s , 
indicat i n g th a t s p iders can o n l; 
use b ehavi our a l mean s t o esc a p e 
e n v ironmen t a l extremes . 
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Figure 4: Prey Hand l in g Ti me 
We offered spiders different prey types Cant s , bee~l ~ s , fli es ) at 
diff erent times of day and recor ded the spiders" b e hav iour. We 
measured the dur a tion of activity bout s at the web and the t ot al 
time to s ubdue an d remove prey fro m s urface. We found that web 
temp e rature and prey type determined prey handling schedules, which 
were shorter during the heat. Above 55° C, spiders attacked prey 
within 2-3 sec, and had acti v ity bouts at t h e s urf ace of• <10 sec . 
If prey was very entangled , spiders had t o mak~ ~epeated attempt s t o 
remove it. Thes e attempts grew progress i v ely shorter with ~ime. 
BetvJeen E1ctiv i ty bouts spid,er·s prot:lc:\bly cooled o f ·f dE?<;:) p in t ~H:•:i. r-
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Fi gure 5: Upper Thermal Tolerance 
Laboratory spiders were al l owed to build l c m deep nests in 
containers. Temperature was monitored while nests wer e 
warmed up until the spiders showed vigorous agitation an d 
their nests. In another e x periment, we r e leased spiders on 
at different temperatures and reco rded the activity until 
constructed a nest or took refuge in s h adow. Spider s showed 
t.henn,::\1 str-E•f:; ~; at 48·-50Cc. Wh en l'"el east:~d .on the <::;u r··f.=\ce 
sand, they survived in the s hade a t sand t e mperatures that 

_sooc, but could not do so in direc t s unlight. 

Conclusion 

~:; h i::\ 1 low 
s; tE·' <3.cli l y 

,~\b ,::\ ndnnr:·~d 

t:. h e ~,;; ~;, n cl 
s,p i d C::?l'" :, 

s igns of 
of th F~ 

e;-: c:: t::' ed (:;: cl 

Seothyra is a remarkably h eat - tolerant spider. Although active at 
any time of day or night, response to pr e y stimuli and pr ey h an dl ing 
times were s hortest during the h ot period s of day. Desp ite an upper 
thermal tolerance limit of 48- 5oe c, s pider s were capable pf h a n d ling 
c a ptured pr e y at web temp e r a tures exceeding 6~ec . It i s . suggested 
that ':~ pider .. s achiev E- t. h i ~; by. s-,hut.tl :i.ng b e~ t.v~E~<-:~ n th(·?. h u t l;~ f:·?b <::\I'"Jd ·· th F· 
b u t-:.L •. ' fl": u f thE"! bur· l· .. ow, whel'"(·? it .1":; >20""C c:: oul (;;~r .. T hi.~:; F'n ;J b l r:' ~" 
S(·?. CltiJ..Y..r.'"" t o for a gE' ;,l t . any houl'"!5 when its pr·ey :i. c,; <':ic t i v e .. 
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