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Abstract - A survey of the ground-dwelling araneomorph spider assemblages
of the Southern Carnarvon Basin revealed a total of 33 families. Apart from
the Gnaphosidae and Zodariidae which were not analysed due to time-
constraints, we recognized a total of 285 species placed in 146 genera. Very
few taxa could be assigned to existing genera or species, reflecting poor
taxonomic knowledge of many groups of spiders. Patterns in species
composition across the study area were correlated with rainfall gradients,
and a discrete claypan fauna was detected. Vicariance events seem to explain
part of the patterning evident. However, strongly localised patterns in species
composition were also evident.

INTRODUCTION
Araneomorph spiders constitute a large

proportion of total arachnid diversity, with 90
recognized families and an estimated 35 000
described species (Coddington and Levi, 1991;
Platnick, 1997). They differ from all other spiders,
the Mesothelae which consists of the sole Recent
family Liphistiidae, and the Mygalomorphae which
consists of the trap-door spiders and their relatives,
by the orientation of the fangs which bite inwards.
The Australian fauna is represented by 68 families

(R. Raven, unpublished data), of which 56 have
been recorded from Western Australia (M. Harvey,
unpublished data). Three of these - Agelenidae,
Oecobiidae and Sicariidae - are solely represented
by introduced species, leaving a total of 53 families
of indigenous species. These 53 families are
unevenly distributed across the State, with some
restricted to the temperate south-west corner and
others known only from the northern tropical
regions. The total number of spider species
expected for Western Australia is difficult to
estimate, but 2000-3000 species is predicted (M.
Harvey, unpublished data).
Prior to our study, the spider fauna of the

southern Carnarvon Basin had been examined
only in an ad-hoc way (Table 1). The first
published records were from the Michaelsen and
Hartmeyer Expedition of 1905, which recorded 21
species from the southern Carnarvon Basin
(Simon, 1908, 1909), collected at four terrestrial
localities: Denham, Brown Station (on Dirk Hartog
Island), Baba Head and Tamala (Michaelsen and

Hartmeyer, 1907-1908). Modern authors had
contributed only a further nine species (Baehr and
Baehr, 1987, 1992, 1993; Harvey, 1995; Hirst, 1991;
Jocque and Baehr, 1992; Levi, 1983; Main, 1987;
McKay, 1975, 1979), although numerous additional
species were known from the area, based mostly
upon specimens lodged in the Western Australian
Museum (M. Harvey, unpublished data). A
recently published survey of the Lamponidae
(Platnick, 2000) has recorded an additional 15
species from the area, mostly based upon
specimens collected in the present survey.
This paper summarises the first quantitative

assessment of patterns in the composition of the
araneomorph spider communities in the southern
Carnarvon Basin, Western Australia, based upon a
detailed pitfall-trapping program conducted over a
range of major geomorphological units of the study
area. The composition of the spider community,
represented by species occurrences, was analysed
in terms of a number of physical environmental
attributes to explain the variation across the study
region.

MATERIAL AND METHODS

Study Area
The southern Camarvon Basin study area covers

some 75 000 km2 situated on the central region of
Australia's west coast. It is centred on Shark Bay
and extends from the Murchison River in the south
to the Minilya River in the north, and eastwards to
beyond Gascoyne Junction (Figure 1). It covers the
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Figure 1 The southern Carnarvon Basin study area. The thirteen survey areas are indicated by two letter codes (see
text), and at each area, the quadrat locations indicated by black circles.
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Table1 AraneomorphspiderspreviouslyrecordedfromthesouthernCarnarvonbasin. ;I>...
ll>
::s
/1)

0

Species Family Generaldistribution Distributionwithinsouthern Authority S
0

Carnarvonbasin ...
'"0

ArgiopeprotensaL.Koch Araneidae Widespread acrossaridandsemi-aridAustralia. Somelocalitiesinornearstudyarea,e.g. Levi(1983) =r

MillyMilly, NewmarracarraHomestead, r.tl
'"0....

Kalbarri,GeeGieOutcamp, p..
/1)

CarrollgoudaWell ...
tIl

Austracanthaminax(Thorell) Araneidae Widespread andlocallycommoninmanypartsof SharkBayarea. Waldock (1991)
Australia,includingtheSharkBayarea(Waldock,1991).

Dolophonesconifera(Keyserling) Araneidae OriginallydescribedfromQueensland,thisspecieswas BrownStation,DirkHartogIsland. Simon(1908)
recordedfromDirkHartogIslandbySimon(1908).

LariniaeburneiventrisSimon Araneidae OriginallydescribedfromDirkHartogIslandandNorth BrownStation,DirkHartogIsland. Simon(1908)
Fremantle,WA.

ParaplectanoidescerulaSimon Araneidae OriginallydescribedfromDirkHartogIsland,andnot BrownStation,DirkHartogIsland. Simon(1908)
subsequentlyrecordedintheliterature.

ClubionalaudabilisSimon Clubionidae Knownonlyfromthetypelocality,Denham. Denham Simon(1909)
ClubionarobustaL.Koch Clubionidae OriginallydescribedfromtheSwanRiver(Koch,1873), BrownStation,DirkHartogIsland Simon(1909)

Simon(1909)recordeditfromseverallocalities,including
DirkHartogIsland.

MeedohoustoniMain Clubionidae Knownonlyfromasinglemalecollected10kmESEof NearMeedoStationHomestead Main (1987)
Meedo StationHomestead

Badumnacandidus(L.Koch)(as Desidae ThesynonymP.tubicolawasdescribed Simon(1908)
PhryganoporustubicolaSimon) fromDenhambySimon(1908).
Badumnaveliferum(Simon)(as Desidae Knownonlyfromthetypelocality,BrownStation,Dirk DirkHartogIsland. Simon(1908)
AphyctoschaemaveliferumSimon) HartogIsland.
HomoeothelemicansSimon Gnaphosidae DescribedfromDenhamandMoonyoonooka,WA,and Denham Simon(1908)

notsubsequentlyrecordedintheliterature.
Megamyrmaecionperpusillum Gnaphosidae DescribedfromTamalaandWooroloo, WA,andnot Tamala,EdelLand Simon(1908)
Simon subsequentlyrecordedintheliterature.
TamopsisdepressaBaehrandBaehr Hersiliidae KnownonlyfromBadjaHomesteadandnearDenham, AjuvenilefromnearDenhamwas BaehrandBaehr

Western Australia,andcentralNorthernTerritory tentativelyassignedtothisspeciesby (1992,1993)
BaehrandBaehr(1992)

TamopsisoccidentalisBaehrand Hersiliidae Widespread inwesternPilbara,extendingasfarsouthas GascoyneRiverCrossing,near BaehrandBaehr
Baehr SharkBay Camarvon (1987,1992,1993)
Holconianigrigularis(Simon) Heteropodidae OriginallyrecordedfromTamalaandNorthamptonby RecordedfromTamalaHomesteadby Simon(1909),Hirst

Simon(1908),Hirst(1991)foundittobewidespreadinthe Simon(1909) (1991)
semi-aridandaridregionsofsouthernandcentralAustralia

Dlioscalligaster(Thorell) Heteropodidae OriginallydescribedfromeasternAustralia,Simon(1908) Denham Simon(1908)
recordeditfromDenham,BroomeHill,andpossiblythe
MurchisonDistrict.

Asadipusban;iwarnPlatnick Lamponidae RestrictedtocentralW.A. BidgerniaStation,BoolathanaStation, Platnick(2000)

N

'"'I



Table 1 (cont.) N
\0

Distribution within southern Authority 00Species Family General distribution
Carnarvon basin
Bush Bay, Cape Cuvier, Edel Land,
Francois Peron National Park, Kennedy
Range, Mardathuna Station, Zuytdorp

Asadipus phaleratus (Simon) Lamponidae Originally described from several localities in W.A.; Big Lagoon, Cape Cuvier, Edel Land, Platnick (2000)
subsequently recorded from large areas of arid W.A., Qld Francois Peron National Park, Kennedy
and SA Range, Mardathuna Station, Meedo

Station, Nanga Station, Nerren Nerren
Station, Zuytdorp

Asadipus woodleigh Platnick Lamponidae Restricted to central W.A. Bidgemia Station, Boolathana Station, Platnick (2000)
Bush Bay, Edel Land, Kennedy Range,
Mardathuna Station, Meedo Station,
Nanga Station, Woodleigh Station

Bigenditia zuytdorp Platnick Lamponidae Widespread across arid Western and South Australia. Bidgemia Station, Boolathana Station, Platnick (2000)
Bush Bay, Kennedy Range, Mardathuna
Station, Nerren Nerren Station,
Woodleigh Station, Zuytdorp

lAmpona cylindrata (L. Koch) Lamponidae Widespread across southern Australia; accidentally Boolathana Station, Zuytdorp Platnick (2000)
introduced into New Zealand.

lAmpona quinqueplagiata Simon Lamponidae Described from Dirk Hartog Island and Boyanup, WA; Brown Station, Dirk Hartog Island, Simon (1909);
subsequently recorded from numerous localities in central Bidgemia Station, Billabong Roadhouse, Platnick (2000)
WA. Boolathana Station, Bush Bay, Cape

Cuvier, Peron Peninsula, Edel Land,
Faure Island, Francois Peron National ~
Park, Kennedy Range, Mardathuna ~
Station, Monkey Mia, Nerren Nerren :I:
Station, Woodleigh Station ~

~lAmpona whaleback Platnick Lamponidae Known from Mt Whaleback and Bush Bay, WA. Bush Bay Platnick (2000) It)

~lAmponata daviesae Platnick Lamponidae Widespread across Australia. Tamala Station Platnick (2000) ?>lAmponella kimba Platnick Lamponidae Widespread in scattered localities across Australia. Boolathana Station, Bush Bay Platnick (2000) enlAmponina elongata Platnick Lamponidae Widespread across southern arid Australia. Francois Peron National Park, Bidgemia Platnick (2000) ~

SStation, Boolathana Station, Bush Bay, "'0
It)

Cape Cuvier, Francois Peron National ~

Park, Kennedy Range, Mardathuna ;c
Station, Meedo Station, Nanga Station, t""

~
Woodleigh Station

~lAmponina scutata (Strand) Lamponidae Widespread across arid Australia. Bidgemia Station, Boolathana Station, Platnick (2000) It)
(/)

Cape Cuvier, Cape Lesueur, Peron ~

'-
Peninsula, Edel Land, Faure Island, ~Francois Peron National Park, Kennedy

~Range, Mardathuna Station, Nanga ~-Station, Nerren Nerren Station, Q..
0

Woodleigh Station, Zuytdorp n
~
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northern half of the Irwin District of the
Southwestern Province, and the southern half of the
Carnarvon District of the Eremaean Province
(Beard, 1980). The vegetational characteristics are
documented by Keighery et al. (2000), but briefly
some of the southern survey sites support
woodlands of Eucalyptus and Callitris, whereas the
northern survey sites support Acacia shrublands to
low open woodlands on fine textured soils and
hummock grasslands on red sand surfaces. The
demarcation between eucalypt woodlands and
Acacia shrublands defines the boundary of the
Southwest and the Eremaean Botanical Provinces
(Beard, 1976, 1980, 1990), and is often referred to as
the mulga-eucalypt line.
The physical environment of the Carnarvon Basin

is outlined by Wyrwoll, Stoneman, Elliott and
Sandercock (2000) and the climate by Wyrwoll,
Courtney and Sandercock (2000). The climate in the
southern half of the study area is semi-arid with
temperate weather systems and an annual rainfall
of c. 240-340 mm. The central and northern areas
are arid tropical although temperate systems affect
its coastal areas in winter; the annual rainfall ranges
from c. 200-240 mm (Wyrwoll, Courtney and
Sandercock, 2000).

Field Sampling
The survey was based upon 63 quadrats

distributed across 13 survey areas (Figure 1):
Boolathana (Ba), Bush Bay (BB), Cape Cuvier (CD),
Edel Land (EL), Gascoyne Junction (GJ), Kennedy
Range (KE), Mardathuna (MA), Meedo (MD),
Nanga (NA), Nerren Nerren (NE), Peron Peninsula
(PE), Woodleigh (WO) and Zuytdorp (ZD). At each
survey area there were five quadrats, except for
Cape Cuvier (six quadrats) and Edel Land (two
quadrats). The quadrats were positioned to cover
the geographical extent of the study area, represent
the array of stratigraphic units present and provide
some pseudoreplication of its main subsfrate types.
Sampling was conducted with the aid of two

different types of pitfall traps: 'wet' traps and 'dry'
traps.
Wet pitfall traps consisted of 25 litre buckets (300

x 400 mm) dug into the ground, with the top flush
with the soil surface. Each was fitted with a lid into
which five 10 cm diameter holes were cut. A piece
of chicken wire (c. 1 cm mesh) was suspended
several cm below the lid to allow any vertebrate
which ventured into the trap to escape. This may
have enabled larger invertebrates such as beetles
and spiders to escape although a 2.5 cm gap was
left between the wire and the wall of the bucket.
Each trap was equipped with approximately 3.5
litres of preserving fluid (3 1ethylene glycol, 40 ml
formalin, 350 ml water). The traps were opened in
August 1994, and the contents were cleared in
September-Qctober 1994, January 1995, May-June

M.S. Harvey, A. Sampey, P.L.J. West, J.M. Waldock

1995, and in August 1995 when they were removed.
Samples were returned to the laboratory, washed in
water and stored in 75% ethyl alcohol until being
sorted. Target organisms were removed, labelled
and placed in separate vials or jars. Five wet pitfall
traps were placed in each of the 63 quadrats, the
total number of traps utilised being 315. Over the
12-month trapping period, we had the equivalent of
some 115 000 trap nights. The 12-month trapping
period allowed for the full sampling of all seasons,
and reduced the suspected bias that may occur in
restricted sampling periods.
Live specimens were also removed from dry

vertebrate pitfall traps (see McKenzie et al., 2000) in
the same locations during each 5-day trapping
program (September-Qctober 1994, May-June 1995)
and preserved in 75% ethyl alcohol.
Specimens were also hand collected during the

field program, but to date we lack the resources to
sort and label this material. All specimens were
lodged in the Western Australian Museum, Perth.

Data Analysis
The data matrix (Table 2) comprised the presence

and absence of species collected in both wet and
dry pitfall traps at each quadrat, rather than their
relative abundance. The latter technique was not
adopted as there are few data available on the
sampling bias in the use of pitfall traps (but see
Churchill, 1999). The computer package PATN
(Belbin, 1993) was used to explore the data matrix,
exposing patterns in species composition. The
Czekanowski association measure was used to
compare the quadrats according to similarities in
their species composition, and the 'Two-step'
association measure was used to determine the
quantitative relationship between each pair of
species. The structure of the resulting association
matrices was displayed as dendrograms using a
modified 'unweighted pair group arithmetic
averaging' (DPGMA) hierarchical clustering
strategy (Sneath and Sokal, 1973), and the data
matrix re-ordered accordingly, as a two-way table.
The biological patterns revealed by these analyses
were investigated in terms of a set of attributes
related to the physical environments of the quadrats
Wyrwoll, Stoneman, Elliott and Sandercock (2000),
utilising the GSTA module in PATN, and assessed
statistically with Kruskal-Wallis K-sample tests.
Eleven climatic attributes were derived for each
quadrat using ANUCLIM (McMahon et al., 1995).
Soil and geomorphic attributes were also recorded
from each quadrat (Wyrwoll, Stoneman, Elliott and
Sandercock, 2000). The 17 soil chemical and texture
values used herein were derived from sub-samples
collected at a depth of 5 - 10 cm from 20 - 30
regularly dispersed points on each quadrat, then
bulked (Appendix D). Significant correlations
between these physical attributes were identified



AraneomorphSpiders

usingKendall's rankcorrelationcoefficient
(Kendall'stau).Physicalattributenamesandcodes
arelistedinAppendix2.

RESULTS

Over3600vialsofspiderscontainingmorethan
12000specimensweresortedandidentifiedduring
thissurvey,andthedataaresummarizedinTable2.
Atotalof33familieswererepresentedwhichwere
classifiedinto146generaand285species.As
discussedbelow,timeconstraintsprecludedthe
identificationoftheZodariidaeandmostofthe
Gnaphosidaewhich,ifincluded,wouldprobably
increasethetotalnumberofspeciestoover350(M.
Harvey,unpublisheddata). Someofthespecies
collectedinthepitfalltrapswereclearlynotpartof
theusualground-dwellingfauna,andweremost
probablyunder-representedinthesamplingregime
utilisedduringthissurvey.Examplesincludeweb-
buildingspeciessuchasAustracanthaminax(Thorell)
andNephilaedulis(Labillardiere)whichrarelydescend
outoftheirwebs,andspecieswhichmostlyresideon
thesurfacesoftrees(e.g.speciesofTamopsis).
Nevertheless,thesespeciesareincludedinthematrix
andwereanalysedaspartofthetotalfauna.
Manytaxacouldnotbeassignednames,ateither
thegenericorspecificlevels,areflectionofthe
deficiencyinourtaxonomicknowledgeofspiders
inWesternAustralia.Itispossiblethatmanyofthe
speciesareundescribed,buttheplethoraofpoorly
knownnamesinthescientificliterature(suchas
Simon,1908,1909),combinedwithalackofmodem
taxonomicrevisions,hampersourunderstandingof
thesetaxa,especiallywith regardtotheir

I biogeographicorigins.

TheSpiderTaxa

Araneidae
Fifteenaraneidspeciesineightgenerawere
recorded(Table2),includingspecieswhichare
knowntobewidespreadoutsideofthestudyarea,
suchasArgiopeprotensaL.Koch(Levi,1983)and
Austracanthaminax (Thorell)(Waldock,1991).
Araneidsspinorb-webstocapturepreyandare
generallypoorlyrepresentedinpitfallcatches,as
theyrarelyventureontotheground.Ofparticular
interestwasthelargenumberofspeciesof
Dolophones,somerepresentedbynumerousadult
male specimensfromavarietyofquadrats.
Members ofthisorb-weavingspidergenus
generallyremaininwebsduringtheevening,and
removetheirwebtotakeupacamouflagedposition
onatreetrunkorbranchduringtheday.Itwould
appearfromtheresultspresentedherethatmale
Dolophonesdispersebytravellingalongtheground
atleastpartofthetime.
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Clubionidae
Sixspeciescurrentlyassignedto ~ Clubionidae
werecollected,includingaspeciesofCheiracanthium
andtwospeciesofClubiona.Spidersofthesegenera
aregenerallyarboreal,anditislikelythattheywere
under-representedinthepitfalltrappingprogram.
Theremainingthreespeciesareonlydoubtfully
includedintheClubionidae,andtheirsystematic
statusiscurrentlyunderrevision(R.J.Raven,pers.
comm.).AsinglespeciesofFissarenawastaken
fromthreequadrats(B05,CU4,CU5),belongingto
agenuswhichhasonlyrecentlybeendescribed
fromtheSimpsonDesert,south-westernQueens-
land(Henscheletal.,1995).TwospeciesofMeedo
werecollected,includingMeedohoustoniMainfro)ll
15northernquadrats,andanundescribedspecies,
M. sp.1,fromthreesouthernquadrats(Table2).
Theformerspecieswaspreviouslyonlyknown
fromtheholotypecollectednearMeedoHomestead
(Main,1987),andisnowknowntobeWidespread
throughoutthestudyareanorthofthemulga-
eucalyptline,whereastheundescribedspeciesis
restrictedtothesouth-westernportionofthestudy
area.

Corinnidae
Sevencorinnidspecies,tentativelyplacedwithin
sixgenera,werecollected.Genus5,sp.1wastaken
atonlyasinglequadrat,buttheothersweremore
widespread(Table2).Corinnidsareground-
huntingspiders.

Cyatholipidae
ThreeundescribedspeciesoftheAustralian
endemicgenusMatildawerecollected,M. sp.1at
threequadrats,M.sp.2atonequadratandM.sp.3
atonequadrat(Table2).Theseareallsmallspiders
andmaybeunder-representedinthestudydueto
theirlackofmobility.

Deinopidae
AsinglespeciesofDeinopiswascollectedacross
fivenortherncoastalquadrats.Deinopidscast
uniquecatchingwebs,oftenclosetotheground,
withwhichtheyseizeprey.

Desidae
SixspeciesattributedtotheDesidae were
collected,includingBadumnainsignis(Thorell),a
speciesknowntobeWidespread acrossmuchof
Australia,andfivefurtherspeciesattributedto
differentputativegenera.Somedesidsareoften
foundonthebarkoftreesorlogs,butmanyothers
spinsmallwebsneartotheground.

Dictynidae
Threedictynids,tentativelyassignedtoseparate
genera,wererecorded,butonlyGenus2,sp.1was



Table 2 The frequency of occurrence across quadrats of all araneomorph spiders (except Gnaphosidae and Zodariidae) collected in both wet and dry pitfall traps for each of the
13 survey areas (see text for explanation of abbreviations). There were five quadrats at each survey area, except for CD which had six, and EL which had two.

Familv Genus / species BB BO CU EL GT KE MD MR NA NE PE WO ZU
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 6 1 2 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 123 4 5 1 2 3 4 5 123 4 5 1 2 3 4 5 123 4 5

Arnneidae A'l!.iop,prot,nsa L. Koch X X X xx X xx X X X X X X
Araneidae Allstmeanthaminax (fhorell) X X X X
Araneidae Dolophones sp. 1 XXXXX X X X X X X X X X
Arnneidae Dolophones sp. 2 X X X X X X X X
Arnneidae Dolophones sp. 3 XX
Araneidae Dolophones sp. 4 X X X
Arnneidae Dolophones sp. 5 X
Araneidae Eriophom sp. 1 XX X X
Araneidae Eriophora sp. 2 X
Arnneidae Eriophom sp. 3 X
Araneidae Genus 1, sp. 1 X X X
Araneidae Genus 1, sp. 2 X XX
Araneidae Genus 2, sp. 1 XXX X X
Arnneidae H'lIrod,.r sp. 1 X
Araneidae Larinia sp. 1 X
Clubionidae Ch,imeanthillm sp. 1 X X X
Clubionidae Clllbiona sp. 1 X X
Clubionidae Clllbiona sp. 2 X X X X
Clubionidae Fissarena sp. 1 X XX
Clubionidae Meedo hOllstoni Main X XXX X X XX X XX XX XX
Clubionidae Meedo sp. 1 X XX
Corinnidae Genus I, sp. 1 X X XX X X X
Corinnidae Genus 1, sp. 2 X X X
Corinnidae Genus 2, sp. 1 X X
Corinnidae Genus 3, sp. 1 X X X XX
Corinnidae Genus 4, sp. 1 X X XX XX
Corinnidae Genus 5, sp. 1 X
Corinnidae Genus 6, sp. 1 X X
Cyatholipidae Mati/do sp. 1 X X X
Cyatholipidae Matilda sp. 2 X
Cyatholipidae Matilda sp. 3 X
Deinopidae Deinopis sp. 1 X X X X X
Desidae Badllmna insi/',nis (fhorell) X X X
Desidae Genus 1, sp. 1 X XXXX X X
Desidae Genus 2, sp. 1 X X X
Desidae Genus 3, sp. 1 X
Desidae Genus 4, sp. 1 X
Desidae Genus 5, sp. 1 X X
Dictynidae Genus 1, sp. 1 X X
Dictynidae Genus 2, sp. 1 X XX XX XX X
Dictynidae Genus 3, sp. 1 X X X
Filistatidae If/ande//a sp. 1 X X X X
Filistatidae Wande//a sp. 2 X X X XXX
Filistatidae Wand,//a sp. 3 X X X X
Filistatidae If/and,//a sp. 4 X X





Table 2 (cant.)

Familv Genus / species BB BO CV EL GT KE MD MR NA NE PE WO ZV
1 234 5 1 234 5 1 234 5 6 1 2 1 2 3 4 5 1 234 5 1 2 3 4 5 1 234 5 1 234 5 1 234 5 1 2 3 4 5 1 234 5 1 234 5

Lycosidae Lyrosa sp. 06 XXXX X
Lycosidae I.,yrosa sp. 07 XXX X X X X X X X XXX XXXX
Lycosidae Lyrosa sp. 08 X XXX X X XXX X XXX X X
Lycosidae I.,yrosa sp. 09 X XXXX X X X X
Lycosidae I.,yrosa sp. 10 XX X XX X X XX X X X XXXXX
Lycostdae Lyro,a sp. 11 X X X XXX X XXX XXXX XXX XX X X
Lycosidae Lyrosa sp. 12 XX X X XXXX XX X XXXXX
Lycosidae Lyrosa sp. 13 XX XXX X X X X X X X XX XXXX
Lycosidae Lyrosa sp. 14 X X X XXX X X XXXX X XXX X XXX X
Lycosidae Lyrosa sp. 15 X XXX X X
Lycosidae Lyrosa sp. 16 X X X X X X X X
Lycosidae Lyrosa sp. 17 X X X XX X X X X XX XXX XX X X
Lycosidae Lyrosa sp. 18 X X X X X X XX X XX
Lycosidae Lyrosa sp. 19 X X X XX X
Lycosidae I.,yrosa sp. 20 XX XXX X XX X X X X
Lycosidae I.,yrosa sp. 21 X XX X X X
Lycosidae I.,yrosa sp. 22 X XXX X X
Lycosidae Lyrosa sp. 23 X X X
Lycosidae I.,yrosa sp. 24 X
Lycosidae I.,yrosa sp. 25 X
Micropholcommatidae Genus 1, sp. 1 X
Miturgidae Genus 1, sp. 1 X XXX X XXX X XXX
Miturgidae Genus 1, sp. 2 X XX XXXXX XXX XXX
Miturgidae Genus 2, sp. 1 XXXX XXXX XXX X X XXX X
Miturgidae Genus 2, sp. 2 X X X X X X XX X X XXXX X X X X
Miturgidae Genus 2, sp. 3 XX XX XX
Miturgidae Genus 2, sp. 4 XX X XXX
Miturgidae Genus 2, sp. 5 XX
Miturgidae Genus 2, sp. 6 X XXXXX XXXXX X XX XXXXXX XXXX XXXX
Miturgidae Genus 3, sp. 1 XX XXX X XXX XX X X XXXXX
Miturgidae Genus 4, sp. 1 X
Miturgidae Milllrxa aJ!.eknina (Simon) X X XX X
Miturgidae Milllrxa sp. 1 XXX XX XXX X X X XXX XXX XX X X X X X X
Miturgidae Milllrxa sp. 2 X XXXX X XXXXX X X XXXX XXX XX X X XXXX X
Miturgidae Milllrxa sp. 3 X XXX X
Miturgidae Milll'l,a sp.4 X
Miturgidae Vfiodon lamnlllfinlls (L. Koch) X X X X XXXX
Nicodamidae Nirodamlls mainae Harvey X XXX X X XXX X X X
Oonopidae Gamasomorpha sp. 1 XX XX XX X X X XX
Oonopidae Gamasomorpha sp. 2 XXX X X
Oonopidae Genus 1, sp. 1 XXXXX X X X
Oonopidae Gtymells sp. 1 X X XXX X X XX XXXXX XX XXX XXX X
Oonopidae Gtymells sp. 2 X X X X
Oonopidae Gtymells sp. 3 X XX
Oonopidae Gtymells sp. 4 X X X X X
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O>g'opessp.2
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Cryplo,rilhllssp.1

Cryplo,rilhllssp.2
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Cryplo,rilhllssp.4

Cryplo,rilhllssp.5

Cryplo,rilhllssp.6

MolycriinaeGenus1,sp.1

MolycriinaeGenus1,sp.2

MolycriinaeGenus1,sp.3

MolycriinaeGenus2,sp.1

MolycriinaeGenus2,sp.2

MolycriinaeGenus2,sp.3

MolycriinaeGenus3,sp.1

MolycriinaeGenus4,sp.1

ProdidominaeGenus1,sp.1

ProdidominaeGenus2,sp.1

ProdidominaeGenus2,sp.2

Prodidomllssp.1

Prodidomllssp.2

Prodidomllssp.3
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Bianorsp.2

qynolisa/bobaroallls(L.Koch)

G./ynolissp.1

Cyla,asp.1

GanJ!.lIssp.1

GanJ!.lIssp.2
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Grqy<nll/IaallslralensisZabka

Grqy<nll/Iasp.2

Grqy<nll/Iasp.3
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Hypoblemllmsp.1

JOIIISsp.1
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Prodidomidae
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Prodtdomidae
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Prodidomidae

Prodtdomidae

Prodldomidae

Prodidomidae
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Familv Genus / sDecies BB BO CU EL GT KE MD MR NA NE PE WO ZU
1 2 3 4 5 1 234 5 1 234 5 6 1 2 1 234 5 1 234 5 1 2 3 4 5 1 234 5 1 2 3 4 5 1 234 5 1 2 3 4 5 1 2 3 4 5 1 234 5

Salticidae Lyddas sp. 3 X XX X X XX
Salticidae Lyddas sp.4 X
Salticidae Lyddas sp. 5 X XX
Salticidae Marallls vesper/ilio (Simon) X X
Salticidae MaT}',aromma sp. 1 X XXX X
Salticidae MaT}',aromma sp. 2 X
Salticidae MaT}',aromma sp. 3 X
Salticidae !l!yrmaracbne sp. 1 X X
Salticidae Ocrisiona Iellcocomir (L. Koch) X X X X XXX X X XX X
Salticidae OpislbonCIIs sp. 1 X X XXX X XX
Salticidae OpislbonCIIs sp. 2 X X X X
Salticidae Paraploloides sp. 1 X XX X X XX X
Salticidae Paraploloides sp. 2 X
Salticidae Simaelba sp. 1 X
Salticidae Simaelblllo sp. 1 XX
Salticidae Unidentati, Genus 01, sp. 1 XX XXX X X XXX X X
Salticidae Unidentati, Genus 02, sp. 1 XXX XXX X XX X XX X
Salticidae Unidentati, Genus 02, sp. 2 X
Salticidae Unidentati, Genus 03, sp. 1 X X X X X
Salticidae Unidentati, Genus 04, sp. 1 X XXX XXXX XX XX X X X X
Salticidae Unidentati, Genus OS, sp. 1 XX XXX XX XX XX X X XXX XX XX X X X X X
Salticidae Unidentati, Genus OS, sp. 2 X X X X
Salticidae Unidentati, Genus 06, sp. 1 X
Salticidae Unidentati, Genus 07, sp. 1 X X
Salticidae Unidentati, Genus 08, sp. 1 X
Salticidae Unidentati, Genus 09, sp. 1 X X X X XX
Salticidae Unidentati, Genus 10, sp. 1 X
Salticidae Unidentati, Genus 11, sp. 1 X X
Salticidae Unidentati, Genus 12, sp. 1 X X X X
Salticidae Unidentati, Genus 13, sp. 1 X X
Salticidae Unidentati, Genus 14, sp. 1 X X
Salticidae Unidentati, Genus IS, sp. 1 X
Salticidae Unidentati, Genus 16, sp. 1 X X X X X
Salticidae Unidentati, Genus 16, sp. 2 X X
Salticidae Unidentati, Genus 17, sp. 1 X X
Salticidae Unidentati, Genus 18, sp. 1 X
Salticidae Zebraplo!ysfraclivillala (Simon) X
Salticidae Zebraplolys kryserlinl'.i Zabka XXXX XXX XX XXX XX XX XX X X XX X X X XX XXXXX X
Salticidae Zebraplo!ys sp. 3 X X
Salticidae Zebraplo!ys sp. 4 X
Salticidae Zenodoms sp. 1 X
Segestriidae Ariadna sp. 1 X X X XX
Segestriidae Ariadna sp. 2 XXX
Segestriidae Ariadna sp. 3 X X X X
Segestriidae Ariadna sp. 4 XX X X X X XX XX X
Segestriidae Ariadna sp. 5 X X XX X X

Table 2 (cont.)
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Segestriidae ATiodnosp.6 X X X
;l>

Segestriidae ATiodnosp.7 X X XXXXX XXXXX x x XXXXX XXXXX XX XXX X X xx XXX ...
ll>

Selenopidae Selenopssp.1 X ::l
rll

Stiphidiidae Comsoidessp.1 X X X 0

S
Stiphidiidae ForsleTinosp.1 XX X XX XXXX XX XX XXXXXX X X XXXXXXX X 0

Stiphidiidae ForsleTinosp.2 XX X XX XX ...
'"t:l

Stiphidiidae ForsleTinosp.3 X X XX X XX XX XXXX =:r'
Ul

Stiphidiidae Genus1,sp.1 X X X X '"t:l....
Stiphidiidae Genus2,sp.1 XX X t:l,.

rll

Stiphidiidae Genus3,sp.1 XXX
...
'"

Stiphidiidae Genus4,sp.1 X

Stiphidiidae Genus5,sp.1 X

Stiphidiidae Genus6,sp.1 X

Tetragnathidae Genus1,sp.1 X X

Tetragnathidae Nepbilaedlllis(Labillardiere) X

Theridiidae Enoploi',nolhosp.1 X X

Theridiidae Ellryopirsp.1 X X XX X X XX X X X X

Theridiidae EllIyopissp.2 X X X XXX X X X

Theridiidae Genus1,sp.1 X X X X X X X

TheridiIdae Genus2,sp.1 X

Theridiidae Genus3,sp.1 X X

Theridiidae Gmoi',olasp.1 X X XX

Theridiidae Gmoi',olasp.2 X X X

Theridiidae Gmoi',olasp.3 XX

TheridIidae LalrodeclllshosselliiThorell X X X XX X X X

Thendlidae Sleolorlasp.1 X X X X XX X X X XX XX XX X

Theridiidae Sleolorlasp.2 X X X X X X

Thendiidae Sleolorlasp.3 X X X

Theridiidae Sleolorlasp.4 X X X X

Theridiidae TTii',OI1obolhryssp.1 X

Thomlsidae SlepIJonopi.rsp.1 X

Thomisidac SIphonopissp.2 X

Thomisidae SIphonopissp.3 X X X

Thomisidae Slphonopissp.4 X

Thomisidae Slphonopissp.5 X X X X

Thomisidae Slphonopissp.6 X

Thomisidae Slephonopissp.7 X XX

Thomisidae Thorf!ynosp.1 X X XXX

Thomisidae Thorpynosp.2 X X X X X X X X XXX

Thomisidae Thorpynosp.3 X

Trochanteriidae Genus1,sp.1 X XX

Trochanteriidae Genus1,sp.2 XX X X X

Trochanteriidae Genus2,sp.1 X X XX X X X XX XX X X XX XX

Trochanteriidae Genus3,sp.1 X XX X XX X X XX XX

Trochanteriidae Genus4,sp.1 XX X X X X X X X X

Trochanteriidae Genus5,sp.1 X

Trochantenidae Genus6,sp.1 X

Zondae A1)!,oCleI1llSsp.1 XXXXXXXX XXXXXXXX XXXXXXXXX XX XX XXXXX X XX XX XXXXXXXXXXXXXX

Zoridae Heslimodemosp.1 X Cl)

0

Zondae Tho.rvrfJeoso.1 XX "l
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found at more than three quadrats. Dicytnids occur
in various habitats, including on the ground and in
foliage.

Filistatidae
The Filistatidae were represented by five

undescribed species of Wandella, many of which
were taken from several survey areas widely
scattered across the study area. A recent revision of
the family (Gray, 1994) showed that the Australian
Filistatidae are taxonomically diverse at the species
level. Filistatids often occur under bark, but many
roam across the ground in search of prey and mates.

Gallieniellidae
Two species of this highly restricted and little-

known family were recorded from the study area,
Genus I, sp. 1 at KE3 and Genus I, sp. 2 at BB3 and
CUI. Gallieniellids are hunting spiders found close
to the ground.

Gnaphosidae
Preliminary sorting indicated that the

Gnaphosidae represented one of the most diverse
spider families in the survey. Time constraints
precluded species-level identifications, apart from
members of the Hemicloeinae for which five species
of Hemicloea were collected from very few localities,
possibly reflecting their corticolous nature. Other
gnaphosids are also bark-dwelling, but many others
are found at ground-level under leaf litter and
amongst rocks.

Hersiliidae
Hersiliids are tree-dwelling spiders, which rarely

fall into pitfall traps. Tamopsis occidentalis Baehr and
Baehr was recorded from B05, while Tamopsis sp. 1
and Tamopsis sp. 2 were taken at one (GJ2) and two
(MD5, MR2) quadrats, respectively.

Heteropodidae
Fourteen species of Heteropodidae were

collected, including single species of Delena,
Heteropoda, Holconia, Isopodella and Pediana, of which
the most abundant were Heteropoda kalbarri Todd
Davies (9 quadrats) and Pediana tenuis Hogg (7
quadrats) which have been previously recorded
from the study area or from nearby areas (Davies,
1994; Hirst, 1989). Nine species of Neosparassus were
collected, but most were from just a few quadrats.
;Heteropodids usually dwell amongst foliage or
under tree bark, but many move across the ground
to find new habitat.

Lamponidae
The ground and bark dwelling members of the

Lamponidae were well represented in the survey,
with 15 species being recorded by Platnick (2000).
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However, not all records have yet been collated
from this revision, and we are able to present data
on only two species. Lampona cylindrata (1. Koch),
which is widespread throughout southern
Australia, was found at four quadrats, and
Pseudolampona boree Platnick, which was found at
PE5 and ZU3. Elsewhere this species is found in
other parts of southern Australia (Platnick, 2000).

Linyphiidae
Four species of Linyphiidae were taken, including

a species of Erigone. However, each species was
represented by very few specimens and due to their
habit of spinning small sheet-webs, may be under-
represented in the survey.

Liocranidae
Three species of Orthobula were each collected at

a single quadrat (ZU3, MR5 and NE4). These small
spiders are generally found in leaf litter.

Lycosidae
Numerous members of the ground-hunting

family Lycosidae, wolf spiders, were frequently
recorded during the survey, and 35 species were
detected, of which three could be assigned to
previously described species. Lycosa bicolor Hogg
was recorded from 11 quadrats, which extends the
known range of the species further to the west
(McKay, 1973). Lycosa forresti McKay was collected
at two quadrats in the southern portion of the
survey area (ELl and NA4), which is in
accordance with the known distribution of the
species, which is generally to the south-east of the
study area (McKay, 1973). Lycosa mainae McKay
was collected at two quadrats on Peron Peninsula
(PE2 and PE4), extending the known range of the
species further to the north-west (McKay, 1979).
However, the distribution of L. mainae was found
to be greater, as specimens were hand-collected
from burrows at Nerren Nerren Station, even
though no specimens were collected by pitfall
trapping in the area.
Genus I, sp. 1 and Lycosa sp. 1 were recorded

mainly from coastal localities (BB, CU, EL, PE and
ZU). The two species of Genus 2 were quite
widespread, whereas the three species attributed to
Genera 3, 4 and 5 were quite localised. The
remaining species of Lycosa were variably
distributed, with many species widespread
throughout the study area, and others more
restricted.

Micropholcommatidae
A single specimen of the Gondwanan family

Micropholcommatidae was collected at ZU3,
probably representing the northern limit of the
family in Western Australia (M: Harvey,
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unpublisheddata).These tinylitter-dwelling
spidersarerarelyfoundinpitfalltraps.

Miturgidae
Sixteenspeciesinsixgenerawere collected,of

whichthemostabundantwereGenusI,spp.1and
2,andGenus 2,sp.6,andtwospeciesofMiturga
(spp.1and2).Uliodontarantulinus(L.Koch),which
iswidespread acrossAustralia (R.Raven,inlitt.),
wasfoundateightquadrats.Miturgids spinsilken
retreatsunderrocksandlogs,butventureoutto
huntandmate.

Nicodamidae
The solespeciesofNicodamidae previously

knownfromthestudyarea,Nicodamus mainae
Harvey,wastakenfrom12quadratsfromatotalof
6surveyareas(BB,BO, KE, NA, NE andPE)
scatteredthroughoutthestudyarea.Nicodamus
mainaeiswidespreadthroughoutthesouthernhalf
ofWestern Australia,occupyingawidevarietyof
dryhabitats(Harvey,1995).Nicodamids spin
undifferentiatedwebs underrocksandlogs,but
males wander insearchoffemalesduringthe
matingseason,oftenduringdaylighthours.

Oonopidae
Thetinylitter-dwellingspiderswhichconstitute

thefamilyOonopidaewerewellrepresentedinthe
survey,and15speciesinsixgenerawerecollected,
includingtwospeciesofGamasomorpha, asingle
speciesofOrchestina,andfourspeciesofOpopaea.
ThegenusMyrmopopaea was extremelycommon
andwidespread, anddespitethepresenceof
morphologicalvariationbetweenspecimens,itwas
notpossibletosatisfactorilyassignspecies-level
ranktothesevariants.Therefore,forthepurposes
ofthisstudy,werecogniseonlyasinglespeciesof
Myrmopopaea. ThegenusGrymeus was foundto
consistofsixspeciesofwhichG. sp.1andG.sp.6
werethemost widespread. A singlespeciesofan
undescribedgenus(GenusI,sp.1)wasrecordedat
eightquadrats.

Oxyopidae
Distinguishing betweenthevariousspeciesof

Oxyopesfoundinthesurveywasdifficult,andwe
wereonlyabletoconfidentlyidentifytwospecies.
Theremainingspecimenshavenotbeenidentified
tospecieslevel,andwere excludedfromthe
analysis.Oxyopids arecommoninhabitantsof
grassesandlowshrubland,wheretheywillsitand
attempttocatchprey.

Pholcidae
ThePholcidaewererepresentedbytwospeciesof

Trichocyclus,oneofwhich(T.sp.1)wasfoundat
numerousquadrats,whiletheother(T.sp.2)was
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restrictedtoKE3. Thesespidersspinundifferen-
tiatedwebs, butmales oftenwander insearchof
femalesduringmatingseason.

Prodidomidae
TheProdidomidaewerefoundtobeparticularly

diverseinthestudyarea,with20speciesineight
generacollected.Prodidomidsareground-hunting
spidersandsome,suchasthemolycriines,
specialisebypreyingonants.

TheProdidominaeconsistedofthreespeciesof
Prodidomus andthreespeciesbelongingtotwo
different,possiblyundescribed,genera.Prodidomus
sp.1wasfoundtobeverywidespread,whileP.sp.
2,P.sp.3andGenus 2,sp.2were onlyfound.at
singlequadratsatGJl,B03andZU3,respectively.
Genus I,sp.1andGenus 2,sp.1were foundat
threequadratsacrossmutually exclusivesurvey
areas.

The Molycriinae were representedbyeight
species,ofwhich thethreespeciesincludedin
Genus 1were significantlylargerthantheothers.
Genus2,sp.1wasextremelywidespread,andwas
foundatallsurveyareaswiththeexceptionofCU
andW. Incontrast,Genus2,sp.2wasonlyfound
atCU,andGenus2,sp.3onlyatBO.Genus3,sp.1
was alsowidespread, butGenus 4,sp.1was
restrictedtoBOandGJ.

Sixspeciesofthelittle-knowngenusCryptoerithus
were recognized,ofwhich most were relatively
widespread. The subfamilialplacementofthis
genusiscurrentlyuncertain(V.Ovtsharenko,
personalcommunication).

Salticidae
The Salticidaerepresentedthemost diverse

familycurrentlyanalysedfromthesurveywith58
speciesplacedin39genera.Theyarefoundina
varietyofterrestrialhabitats,includingunderbark,
underrocks,amongstleaflitteroronlow
vegetation.

ThreespeciesofGrayenulla ~ recorded,of
which Grayenulla australensisZabka, previously
knownfromtheGoldfields regionofWestern
Australia (Zabka,1992a), was foundtobe
widespread throughoutthesurveyarea,absent
onlyfromEdelLand.Twoundescribedspeciesof
Grayenulla were collectedatonlyoneortwo
northernsurveyareas.

Two speciesofHoloplatys were collected,H.
planissimasp.groupatKE, PEandWO, andthe
other,H. sp.2,atasinglesouthernquadrat(ZU).
Holoplatys isanextremelydiversegenuswhichis
widespreadinAustralia,NewCaledoniaandNew
Zealand(Zabka,1991).

Maratus vespertilio(Simon)was foundattwo
quadratsonBOandNE;ithasalsobeenfoundin
otherpartsofsouthernAustralia (J.Waldock,
unpublisheddata).
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Ocrisiona leucocomis (L.Koch) was found at 12
quadrats, representing the first specimens recorded
north of Perth. The species is widespread
throughout eastern and southern Australia (Zabka,
1990).
Two species of the genus Paraplatoides were

recorded, one at eight quadrats (P. sp. 1) and the
other at one quadrat (P. sp. 2). This is the first
record of the genus from outside eastern Australia
(Zabka, 1992a).
The endemic Australian genus Zebraplatys was

represented by four species, Z. fractivittata (Simon),
Z. keyserlingi Zabka and two undescribed species.
Zebraplatys fractivittata was collected once at ZU5,
extending its known distribution further north
(Zabka, 1992b), while Z. keyserlingi, previously
known from only the male holotype from
Woodstock Station in the northern Pilbara (Zabka,
1992b), was found to be widespread throughout the
survey area at 33 quadrats. Two undescribed
species of Zebraplatys were found at NA1, NE4 (Z.
sp. 3) and ZU3 (Z. sp. 4).
Little can be said of the remaining salticid species,

presumably undescribed, detected in the survey,
but many taxa were recorded from few quadrats,
indicating that they are either rarely collected in
pitfall traps or that there is significant local
endemism.

Segestriidae
Seven species ofAriadna were discerned, of which

A. sp. 7 was the most abundant, being found at 36
quadrats. Segestriids dig burrows into the soil, into
tree bark, or between rock fissures, but males roam
in search of females during the mating season.

Selenopidae
Only a single species of Selenops was taken at BB3.

It is unlikely that pitfall trapping would adequately
sample for selenopids, as they are mostly restricted
to the underside of stones and rocks, and are rarely
found outside of this habitat.

Stiphidiidae
A single species of Corasoides was taken at three

quadrats (NA1, NE5 and PE3), and three species of
Forsterina of which F. sp. 1 was Widespread across
the study area. Six species, placed in putatively
separate genera, were collected at a few quadrats.
Stiphidiids spin webs, ranging from poorly
differentiated structures in Forsterina to elaborate
'sheet webs in Corasoides.

Tetragnathidae
A single female specimen of Nephila edulis

(Labillardiere) was collected in a pitfall trap at NEl.
These web-building spiders are abundant
throughout the study area, as well as elsewhere in

M.S. Harvey, A. Sampey, P.L.]. West, ].M. Waldock

Australia, New Caledonia, New Guinea and New
Zealand (M. Harvey, unpublished data). Similarly,
the only other tetragnathid collected, Genus 1, sp. 1,
was represented by a single male from W05.

Theridiidae
Fifteen species of Theridiidae attributable to 10

genera were collected, including four species of
Steatoda (16, 6, 3 and 4 quadrats, respectively),
Latrodectus hasseltii Thorell (8 quadrats), a single
species of Enoplognatha (2 quadrats, CUI, PE1) and
single species representing three unidentified
genera (7, 1 and 2 quadrats, respectively). The
Hadrotarsinae were represented by two species of
Euryopis (12 and 9 quadrats, respectively), three
species of Gmogala (4, 3 and 2 quadrats,
respectively) and a single species of Trigonobothrys
(1 quadrat, NE4). As part of a recent revision of the
genus Gmogala (M. Harvey and J. Waldock, unpUbl-
ished data), Gmogala sp. 1 was found throughout
Western Australia and South Australia, Gmogala sp.
2 was not found outside of the study area, and
Gmogala sp. 3 was found to be extremely
Widespread throughout southern Australia.
Theridiids generally spin tangle webs and are not
particularly amenable to capture in pitfall traps, but
the hadrotarsines occur in leaf litter and at the bases
of low vegetation, thus making them more
susceptible to capture.

Thomisidae
Only two genera of Thomidae were recorded:

Stephanopis with seven species and Tharpyna with
three species. Both genera are generally found
under the bark of trees, particularly eucalypts.

Trochanteriidae
Seven species of the Gondwanan family

Trochanteriidae were collected, mostly represented
by adult males presumably moving about on the
ground in search of mates.

Zodariidae
Preliminary sorting indicated that the Zodariidae

were extremely diverse in the study area, but time
constraints precluded species-level identifications.

Zoridae
Three zorids were found in the study area: single

species of Argoctenus, Hestimodema and Thasyraea.
The latter two genera were very rarely collected,
whilst Argoctenus sp. 1 was found at most survey
areas. Zorids are ground-hunting spiders.

Species Richness and Assemblage Composition
We identified 285 species across the 63 quadrats,

ranging from 12 to 56 species per quadrat. Species
richness was generally poorest on quadrats situated
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onsalineclaypans(PE1with12species,CUIwith
14speciesandNA1with28species),butatBB3,
anothersalineclaypan,44specieswererecorded.
OtherdepauperatequadratsincludedthetwoEdel
Landquadratswhichwere situatedonfine
calcareousdunes,with 14and16species,
respectively.ThefiverichestquadratswereB03-5
andPE2-3with49-56specieseach,allsituatedin
Acaciashrubland.Theoverallspeciesrichnesswas
littleaffectedbyregulargrazingbyintroduced
herbivores(e.g.stock,feralgoatsand/orrabbits),
andeventhequadratswithobvioussheeterosion,
minimal leaflitter,and/ornoAlsoil-horizon,
retainedhighspeciesrichness[e.g.B05(52species),
GJ4-5(25,35),KE4(36),MDl-2,4-5(22,20,33,34),
PE4(43)andW01(33)].
InTable3thedatahavebeenre-ordered
accordingtothequadratandspeciesclassification
analyses.
When the63quadratswereclassifiedaccording
tosimilaritiesintheirspeciescomposition(Figure
2),fivedendrogrampartitionswererecognisablein
termsoftheirgeographicallocationandsubstrate

type.Analysisconfirmedsignificantdifferencesin
variousclimaticandsubstrate ~ 'annual
averageprecipitation'(Pann),'soilpotassium'
[K(HC03)],'soilexchangeablemagnesium'(exMg)
and'exchangeablesodium'(exNa)providedthe
beststatisticalseparationofthefivegroupsdefined
inFigure2(Figure3),althoughPannandK(HC03)
weretightlyinter-correlated(R2=-0.43,P<0.0001),
aswereexMgandexNa(R2=0.52,P<0.0001).
Whenthedendrogramclustersatthe17-grouplevel
wereexamined,wenotedthatmanyofthegroups
comprisedquadratsfromasinglesurveyarea
(Table3).Incontrast,thestructureofthe
dendragramderivedfromthespeciesclassification
wastheonlybasisusedtopartitionthe285species
inthedatamatrixinto30assemblages;unfort-
unately,detailedecologicaldataontheground-
dwellingspidersoftheregionaretooscantto
provideanextrinsicrationaleforthispartitioning
decision.
Threedistincttypesofspeciesassemblagewere
apparentinTable3.Twowererelatedtoecological
orbiogeographicalgradients,andonetothe

GroupLevels

3.Edellanddunes

2.Centralcoastalsands

5.Salineclaypanshighingypsum

4.Southernsands,

exceptforKEl-2

1.Centralandnorthern

areas(non-coastal)as

wellassalineclaypans,

exceptforPE3-4andNA2.

1 1
J.I J.I
1 1
\ 1

I I
1 1
I I
1 1

-1-1--.-
21 21
-1-1-
_31_I
I I
4\ I
I 1
I I
-1-1
51 41 l
-,1-1--\---I
0.8 1.0 1.2

BB1,3

BOl-5

GJl-5

KE3-5

MDl-5
MRl-5
NAl-2
PE3-4
WOl-5

BB2,4,5
CU2-6

ELl-2
KEl-2

PE2,5

NEl-5
NA3-5
ZUl-5

CU1
PE1

Coefficientofdis-similarity

Figure2 Quadratsclassifiedaccordingtosimilaritiesintheirspeciescomposition.Dendrogramstructureisdisplayed
tothe8-grouplevel,andcutatthe4-and5-grouplevels.
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strongly localised patterns of occurrence in their
component species.
1. Species assemblages 1 to 4 comprised species

that were widespread in the study area;
2. Assemblages 5 to 27 and assemblage 30

comprised species with strongly localised
distributions in the study area. Their component
species were almost always confined to one or
two survey areas. Where they occurred at two
or more survey areas, these were generally
adjacent. The scattered singleton exceptions
may indicate taxonomic problems which could
not be resolved with the available collections;
and

3. Assemblages 28 and 29 occurred on saline
claypans at widely separated locations.

M.S. Harvey, A. Sampey, P.L.]. West, ].M. Waldock

To reduce the influence of localised 'endemism'
on the analysis outcome, assemblages 5 to 27 and 30
were removed from the data-set. When the reduced
matrix was re-analysed, the allocation of quadrats
among dendrogram partitions (Figure 4) were more
geographically consistent than the allocation
derived using the entire data-matrix (Figure 2): KEl
and KE2 were allocated with the remainder of the
central and northern quadrats, while PE3, PE4 and
NA2 were allocated with the rest of the southern
quadrats.
'Precipitation in the coldest Quarter' (PcldQ) in

conjunction with 'soil exchangeable Sodium' (exNa)
provided the best statistical separation of the five
groups defined in Figure 4 (see Figure 5), although
the gradient in 'soil carbon' conformed most closely

Annual Average Precipitation (mm) (Kruskal-Wallis H = 35.7 df= 4 P = 0.0000)

200 230 261 291 315
GRP N
1 34
2 8
3 2
4 17
5 2

+---------------+----------------+----------------+-----------+
========M=========

========M=======
=M==

===================M====================
===M==

Soil Potassium (ppm) (Kruskal-Wallis H = 41.8 df= 3 P = 0.0000)

12 174 330 500 660
GRP N
1 34
2 8
3 19
4 2

+-----------------+----------------+--------------+-------------+
===========M===========

====M===
==M==

=================M===============

Soil ExchangeableMagnesium (me%) (Kruskal-Wallis H = 23.3 df= 3 P = 0.0000)

0.04 1.2 2.4 3.6 4.8
GRP N
1 34
2 8
3 19
4 2

+--------------+--------------+--------------+------------------+
=========M=========
===M===

==M=
======M=====

Soil Exchangeable Sodium (me%) (Kruskal-Wallis H = 11.8 df= 3 P = 0.0081)

0.01 7.3 14.6 21.8 29.2
GRP N +-------------+-------------+-------------+-------------+
1 34 M=
2 8 M=
3 19 M
4 2 ===========================M=========================

Figure 3 Average environmental attribute values for the quadrat groups defined in Figure 2. Bars indicate standard
deviations about the mean (M); GRP =classification group number in Figure 2; N =number of quadrats in
each classification group.



BB1,3
BOl-5
GJl-5
KEl-5
MDl-5
MRl-5
NA1
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1
1
1
11
I
I
1

WOl-5 -1-------
BB2,4,5 12
CU2-6 _1_
NA2-5 1

NEl-5 13
PE2-5 I
ZU1-5 -I-I---...L..--------------r
CU1 14
PE1 _1 _
ELl-2 _15 1 _

I I I I
0.89 1.01 1.19

Coefficient of dis-similarity

1. Central and northern
areas (non-coastal) as
well as saline claypans.

2. Central coastal sands

3. Southern sands

4. Saline claypans high in gypsum

5. Edel Land dunes
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Figure 4 Quadrats classified according to similarities in their species composition, excluding species assemblages-5 to
-27 and assemblage-3D (the strongly localised species; see text). Dendrogram structure is displayed to the 5-
group level.

with dendrogram structure at this level. Although
PcldQ and exNa were not inter-correlated (R2 = 0.02,
P = NS), 'soil potassium' (K(HC03» was tightly
inter-correlated with PcldQ (R2 = -0.36, P < 0.001),
and 'soil exchangeable Magnesium' (exMg) with
exNa (R2 = 0.52, P < 0.0001). Since PcldQ and
'annual average precipitation' (Pann) are also
tightly inter-correlated (R2 = 0.71, P < 0.0001), these
results are consistent with the physical attributes
identified using the entire data-set (described
above).

Vicariant Patterns
Spiders have been the focus of many broad-scale

biogeographic studies, some of which have
demonstrated significant vicariant distribution
patterns, especially at the continental scale (e.g.
Platnick, 1976). The data presented here was
scrutinised to determine whether any vicariant
patterns were evident between two or more species
within individual genera.
The two Carnarvon species of the clubionid Meedo

were found to be disjunctly distributed with M.
houstoni found in the central and northern quadrats
(BB, Ba, GJ, KE, MD, MR, NA and WO) with the
most southerly record at NAl, and M. sp. 1 only in
the southern quadrats at EL and ZU. This pattern
follows the division between the Southwest and the
Eremaean Botanical Provinces.

The two species of Miturgidae Genus 1 were well
represented amongst the samples and were
completely allopatric, the former in five northern
survey areas (Ba, KE, GJ, BB and MD) and the
latter in four southern survey areas (PE, WO, NA
and NE). No specimens of this genus were collected
at CU, MR, EL or ZU.
The six species of Miturgidae Genus 2 were found

in varying regions of the study area. Genus 2, sp. 1
was disjunctly distributed in the north (CU and MR)
and the south (WO, NA, NE and ZU). Genus 2, sp.
2 and sp. 6 were widespread throughout the survey
areas north of the mulga-eucalypt line, with the
most southerly occurrence of sp. 2 at NA2 and that
of sp. 6 at NAl, which are situated on the boundary
between the Southwest and the Eremaean Botanical
Provinces. Conversely, Genus 2, sp. 3 was found at
two near-coastal survey areas within the Southwest
Botanical Province at EL and ZU. Genus 2, sp. 4
and 5 were restricted to northern areas, with the
former at CU and MR, and the latter at Ba.
Species of Miturga also possessed varying

distribution patterns. Miturga sp. 2 was widespread
in all survey areas except GJ, MD and EL. Miturga
sp. 3 was patchily distributed in MR, KE and BB,
while M. agelenina (Simon) was found to be disjunct
at BB and ZU. Miturga sp. 1 was found in all survey
areas of the Eremaean Botanical Province except
CU, with the most southerly occurrence at NA2
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ColdestQuarterPrecipitation(mm)(Kruskal-WallisH =47.4df= 4 P =0.0000)
69 101 133 165 180

GRP N
1 33
2 8
3 18
4 2

5 2

+-----------------+-----------------+-----------------+--------+-
========M========

=M=
===============M==============

==========M=========
=M=

SoilExchangeableSodium(me%)(Kruskal-WallisH=10.7df=4p=O.03)
0.01 7 15 22 29

GRP N +-------------+-------------+-------------+-------------+
133 M=
2 8 M=
3 18 M
4 2 ===========================M=========================
5 2 M

SoilExchangeableMagnesium(me%)(Kruskal-WallisH =21.0df= 4 P =0.0004)
0.04 1.2 2.4 3.6 4.8

GRP N
1 33
2 8
3 18
4 2

5 2

+---------------+---------------+---------------+---------------+
=========M=========
===M===
==M=

=====M=====
=M=

SoilOrganicCarbon(ppm)(Kruskal-WallisH =30.7df= 4 P =0.0000)

0.09 0.28 0.48 0.67 0.87

GRP N
1 33
2 8
3 18
4 2

5 2

+----------------+----------------+----------------+----------------+
==========M===========

=========M=========
========M========

===========M===========
===M==

Figure5 AverageenvironmentalattributevaluesforthequadratgroupsdefinedinFigure4.Barsindicatestandard
deviationsaboutthemean(M);GRP=classificationgroupnumberinFigure4;N=numberofquadratsin
eachclassificationgroup.

whichissituatedontheboundaryoftheSouthwest
andtheEremaeanBotanicalProvinces.Miturgasp.
4wasonlyfoundatZUlwithintheSouthwest
BotanicalProvinceandmayrepresentamemberof
amoresoutherlydistributedtaxon.
Molycriinae Genus2(Prodidomidae)contained
threespeciesofwhichGenus2,sp.2wasfound
onlyatthenortherlyCU,demonstratingtotal
allopatrywithGenus2,sp.1whichwaswidespread
atallsurveyareasexceptCUandZU.Thethird
~ Genus2,sp.3,waslessinformative,being
foundsporadicallyatBa,PE,NAandZU.
ThethreespeciesofProdidomuspossessvarying
distributionswithP.sp.1Widespread acrossall
surveyareasexceptGJ,PE,NAandEL,andthe
allopatricP.sp.2foundonlyatGJ,themost
westerlysiteexaminedaspartofthesurvey.The
thirdspeciesissympatricwithP.sp.1atB03.

Thesepatterns ~ thatvaryinghistorical
factorshaveprobablyplayedasignificantrolein
spiderspeciationpatterningacrossthesouthern
CarnarvonBasin,withthedivergencebetween
southernandnorthernspeciesthemostobvious
pattern.Lessfrequentlyobservedwasawest-east
vicariantpattern,withtheProdidomusspeciesthe
mostobviousexample.

DISCUSSION

Ofthe53araneomorphspiderfamiliesknownto
possessindigenousrepresentativesinWestern
Australia,eightarerestrictedtothetemperate
south-westerncorner(Anapidae,Archaeidae,
Cycloctenidae,Malkaridae, Mimetidae, Orsolob-
idae,PararchaeidaeandToxopidae),whilethreeare
knownonlyfromthenortherntropiCalregions
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(Ochyroceratidae,Scytodidae,Tetrablemmidae-an
introducedscytodidspecieshasbeenfoundin
south-westernAustralia). Others,suchasthe
Symphytognathidae,arepatchilydistributedin
Western Australia, occurringeitherinforest
habitatsinthetemperatesouth-west(Harvey,1992)
orincavesofCapeRangepeninsula(Harvey,1998).
As expected,noneofthese12familieswere
recordedduringthepresentsurveyofthesemi-arid
southernCarnarvonBasin.
Oftheremaining41familieswhicharethought
toberelativelywidelydistributedinWestern
Australia,33wererecordedinpitfalltrapsduring
thecurrentsurvey(Table2).Pitfalltrapssample
thoseportionsofthefaunathatareactiveonthe
groundsurface,andthedatapresentedhereare
notdesignedtorepresentacompletesurveyofthe
araneomorphspidersoftheregion.Asnoted
above,representativesofmanyfamilieswhichare
knowntooccurinthesurveyareaareunder-
representedinthespeciesrecorded(Table2).
TheseincludemembersoftheUloboridaewhich
areunlikelytobefoundinpitfalltrapsduetotheir
web-buildinghabit,andtheHahniidaewhich
probablydonotventurefarfromtheirnatural
habitatoftreebark.However,pitfalltrapscontain
ahighproportionofadultmaleswhichpresentthe
most usefuldiagnosticfeaturesforspecies
separation,andalowproportionofjuveniles
whicharevirtuallyunidentifiableduetothelack
ofsexualfeatures.
Thewidevarietyoftaxaidentifiedtodate(285
speciesplacedin146genera)doesnotincludetwo
majorfamilies,ZodariidaeandGnaphosidae,for
whichnumeroustaxaexistinthesurveycollections.
Theadditionofthesetaxamaywellaltertheresults
presentedhere.Weestimatethatthetotaldiversity
of ground-dwellingaraneomorphspidersforthe
surveyregionislikelytoexceed350species,which
isnearlythreetimesthediversityofthereptile
faunaoftheregion(McKenzieetal.,2000).These
dataarefarinexcessofourinitialestimatesofthe
faunaoftheregion,andhighlighttherelatively
highdiversityofterrestrialinvertebratesinthe
semi-aridandaridzonesofAustralia.
Geographicalpatternsinthespeciescomposition
ofaraneomorphspidercommunitiesacrossthe
studyareawerefoundtobecorrelatedwith
environmentalgradientssuchasrainfall,modified
byaclaypanflooreffect(indicatedbyeither'soil
exchangeableMagnesium' orsalinityas'soil
exchangeableSodium')(Figure5).Magnesium
accumulatesinlakesediments,suchasthesaline
claypanquadratsthatcompriseGroup-4.Together,
thesecorrelationspointtoproductivityasascalar
ofspiderassemblagecomposition,summarisedby
theobservedgradientinsoilorganiccarbon(see
Figure5)whichisasurrogateforothervariables
suchasvegetationalcover.However,intheabsence
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ofdataontheecologicalnichesofmostCarnarvon
Basinaraneomorphspiders,the~
correlateswiththeirpatternsofoccurrenceacross
thestudyareathatareidentifiedinthispaper
shouldnotbetreatedascausal.
Itisclearthatthemostdisparatequadrats,in
termsofspeciescomposition,weresituatedat
thesouthernendofthestudyarea.Thisis
entirelyconsistentwiththefloralattributesof
theregion(Beard,1980),andindicatesthatthe
araneomorphspiderassemblagesofthisregion
showsmarkeddifferencestothatintheEremean
BotanicalProvincetothenorth.More workis
neededtoanalysethespiderfaunainrelationto
areastothesouthofthestudyarea,butit.is
likelythatassemblagesdetectedinthesouthern
quadratswillalsobefoundfurthersouthofthe
studyarea.
Asnotedabove,manypairsofspecieswere
foundtopossessallopatricdistributionpatterns,
suggestingthattheyhaveevolvedinsitudueto
eitherlowmobilityorinresponsetolocalsoil
andclimaticvariation.Examplesincludethe
clubionidMeedo,themiturgidsMiturga,Genus1
andGenus2,andtheprodidomidsProdidomus
andGenus2.Thesestronglylocalisedpatternsof
endemismwereparticularlynoticeableinthe
southernsurveyareasandinquadratswith
extremeenvironmentalconditions,suchasthe
salineclaypansandthescreeslopesofthe
KennedyRanges.However,thewiderimpli-
cationsoftheseobservedtrendsindisjunct
distributionsandlocalendemismcannotbefully
assessedwithoutmore detailedcollectingof
spidersinregionsadjacenttothestudyarea,and
thecompletionofsuitabletaxonomicrevisionsof
thetaxainvolved.
Thetotalpatterningfoundintheassemblages
(Table3)wererelatedtoenvironmentalgradients
aswellasinsituevolutionaryprocesseswhichcan
onlybemore fullyassessedastheidentity,
historicalrelationshipsandecologicalnichesofthe
Australian spiderfaunabecomemore fully
understood.

Spidersinbiogeographicalsurveys
Spidersareadominantcomponentofthe
biodiversityofmostterrestrialhabitats(Coddington
andLevi, 1991) andareausefultoolin
biogeographicandecologicalstudies(Churchill,
1996).Theyareeasytocollectinastandardised
fashionutilisingpitfalltrapsandmost ofthe
specimenscollectedinthiswayareadults,which
canthenbeefficientlyclassifiedatthespecieslevel,
despitethelackoftaxonomicrevisionsand
publicationsformanygroups.Theresultspresented
hereinsuggestthataraneomorphspiderscan
provideafine-grainedperspectiveofbiodiversity
patternsacrossawidegeographicarea.
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Table 3
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Entire data matrix reordered according to species co-occurrences at the same quadrats and similarities in the
overall species composition of the quadrats. Quadrat codes are printed vertically, and dendrogram partitions
at the 17-group level are coded'A-Q'.

* I I
* * I I
** 1*1

I I
* I I
I 1
I I
I* I

* * 1 I
1 I
I I
I I

Group

Assemblage-t
Araneidae
Prodidomidae
Araneidae
Lycosidae
Oonopidae
Prodidomidae
Nicodamidae
Salticidae
Prodidomidae
Salticidae
Oonopidae
Segestriidae
Clubionidae
Miturgidae
Filistatidae
Lycosidae
Miturgidae
Miturgidae
Salticidae
Prodidomidae
Prodidomidae
Lycosidae
Lycosidae
Miturgidae
Lycosidae
Oonopidae
Salticidae
Zoridae
Oxyopidae
Oxyopidae
Salticidae
Pholcidae
Segestriidae
Prodidomidae
Prodidomidae
Oonopidae
Salticidae
Lycosidae
Prodidomidae
Miturgidae
Lycosidae
Stiphidiidae
Oonopidae
Trochanteriidae
Heteropodidae
Theridiidae
Theridiidae
Heteropodidae
Lycosidae
Salticidae
Lycosidae
Oonopidae
Salticidae
Lycosidae
Lycosidae
Oonopidae
Miturgidae
Salticidae
Theridiidae
Salticidae
Theridiidae

Argiope protensa
Molycriinae Genus I, sp. 2
Dolophones sp. 1
Lycosa sp. 20
Opopaea sp. 3
Cryptoerithus sp. 2
Nicodamus mainae
Unidentati, Genus 04, sp. 1
Cryptoerithus sp. 1
}otussp. I
Grymeus sp. 5
Ariadna sp. 5
Meedo houstoni
Genus I, sp. 1
Wandella sp. 5
Lycosa sp. 5
Genus 2, sp. 6
Miturga sp. 1
Bianorsp.2
Cryptoerithus sp. 3
Prodidomus sp. 1
Lycosa bicolor
Lycosa sp. 02
Genus 2, sp. 2
Genus 2, sp. 2
Myrmapopaea spp.
Grayenulla australensis
Argoctenus sp. 1
Oxyopes sp. 1
Oxyopes sp. 2
Zebraplatys keyserlingi
Trichocyclus sp. 1
Ariadna sp. 7
Molycriinae Genus 2, sp. 1
Molycriinae Genus 1, sp. I
Opopaea sp. I
Unidentati, Genus 05, sp. I
Lycosa sp. 04
Cryptoerithus sp. 4
Miturga sp. 2
Lycosa sp. 17
Forsterina sp. I
Opopaea sp. 2
Genus 2, sp. 1
Neosparassus sp. 8
Latrodectus hasseltii
Steatoda sp. 1
Heteropoda lralbarri
Lycosa sp. 08
Unidentati, Genus 02, sp. 1
Lycosa sp. 13
Grymeus sp. I
Lycidas sp. 2
Genus 2, sp. I
Lycosa sp. 11
Grymeus sp. 6
Genus 1, sp. 2
Lycidas sp. 1
Euryopis sp. 2
Ocrisiona leucocomis
Euryopis sp. 1

Quadrat Codes
A BC D E F GH I JKL M NO P Q
BBBKKINIMMMIBBBBNPplGGGMGGMMWWWWWIMMMMIKIBBBlccccclEEIKKlpplNNNNININNNlzzzzzIcp
BOBEEIAIDDDloOOOAEEIJJJRJJDDOOOOOIRRRRIEIBBBluuuuulLLIEEIEEIEEEEIEIAAAluuuuuluE
1234311112311345243113512445142351253415124512345611211212511345121345112453111

I* I I * I*1** I ** I * I* I 1* I I * I *
1* I I **1*1 1* I 1**1 *1 I I 1**
I** I I * I I*** I I* I* I* I I I I
* I** I 1* * I I*** I I I I I I I I
* I ** *1 1* * I 1 ** 1 *** 1 I I I 1 I I

1* * I 1* * 1 I ** I* I I I 1 1 I I
I * * I 1 1 I ** I I I * I 1** I** I I
1*** * * I * I I I ** I I I I * I ** I 1 * I
I I * *1 I 1* 1 1 I I 1* 1* I I
I I * *1 *1 I * I * 1 I 1 1 I 1* 1* 1
I I* I * I I * I ** I I I I I I I I
I 1* 1* * 1*1 I I I I I 1 1 *1 * I

1* I ** I 1* *1 * 1 I I I I I I 1 I I I
* * I 1* * I 1* 1 I I I I I** I I I 1 I I

** I I ** 1**** I** I I 1*** I 1 *1 I 1 I I I I
*****1*1** 1****** I ***********1****1*1** 1* 1**1 1 1*1 1 I
** * 1* I*** 1**** I************ I *** I* I I I * I I 1 1 I I
* ***1 1 *1****** 1**** **** 1** 1*1* *1 I 1* I 1 1 1 1
*****1 1* 1**** 1* ** * 1** 1*1 **1 I I 1* *1 I 1 I
* *** I 1 1 *** 1* * *** * * I** * I 1*** I I I* I * I I** I I
****1 1 **1**** 1 * ***1* * I I 1* * I *1 I **1*1 1 *1
* 1 I * I * * I ** ** I * 1 I I I I 1 *1 I I I

I I I ** ** 1 *******1*** 1 I 1* I I 1*** 1*1 I 1
1 I* 1** *** I * ** * I**** I 1* 1* * I I I I 1 1 I
*1*1* *1 ******1 *********** I ***1 1* *1**** 1* 1**1 * I 1***1 I *

**** 1*1- *1*******1** * *** * **1****1*1***1 **** *1**1**1****1*1***1*****1
***** I I*** I******* I************* I**** I* I * 1** ** I * I** I**** I* I*** I***** I
*****1*1** 1** * **1*** *********1****11***1***** * 1**1**1* **1*1 * 1*****1*
* *1 I* 1** **** 1* ** I**** I*1* * I**** I * I* I ** 1 1***1** 1
*****1*1* *1 ******1**** *******1** 11***1 * * * I *1 I * I I 1*** 1**
*** *1 I * I***** *I* * ** ****** I*** I I** I *** I * 1* I * I I 1 * 1
* I 1 **1 ***** 1*************1****1*1* *1** 1**1 1 **1 I I *1
**** 11***1**** *1********** *1****1 I 1 I *1 I ***1 1**1 *1***1 I *1 ******1************ 1****1*1** I *1**1**1****1*1** I I
* * I I I***** 1** *** ***** I*** I* I* I I* I 1**** 1 1*** I** * I
* **1 1 1*** * 1 ** ** **1****1*1 I 1**1* 1 I I I * *

*1 I 1**** *1 **1** *1*1 *1 1* I 1 1 1** 1
1*1 **1 * * **1 ***1* 1 I 1 I 1**1* *1*1 * I
I I I ** * * I ** * * *1 ** I I I I** I** I * 1 1 I
I I 1** I ****1****1 I **1***** I *1**1* 1*1***1
I I 1* 1 * ** * * I * I I I ** I* I I**** I I * I *
I 1** 1* I *****1 **1*1 1 **1 1* 1****1*1* *1***
I I *1** **** 1* * I I I * I I I**** I I* I ** *
I 1 1**** ***1 **1 I 1 1* 1 1* 1** 1*
I I * I * I** I 1 1 I** I I I I
I I * 1 I * I I I I I* I 1* I
* I* I ** *1 * I ** I I I I* I* I I 1
I I * **** I I 1 1 1* 1 I 1 I * I
I 1*******1 * I I I I 1 1* 1* I** I
I 1******* 1 * I I I ** 1 1 I 1 * I* I
I * 1****** I * ** 1 I 1 * I 1 I I * I * I **** I
I I******* I ** I I I * I I* I I* I*** I** ** I
I 1**** ** 1 * * *I** 1 I*** I I *1 I* I 1 ** I
* I I ****** I I I I 1 * I** 1** 1** I*** I ** I
1** 1 * ** *1 I ***1*1 1 1 *1**1 ** *1***1 * 1
I * I ***** I 1 I I I I I I I*** I *** I
I I *** 1 I I I I I 1* 1**** * I ** I 1
I 1 * * * I I I* I I I 1 1* ** 1 ** I** * I
I I ** I 1 I I 1* * I * I* 1 * I** I I
I I * * I ** ** * I 1*1 I I I * I I * I I

* I I 1* ** I I I I I I * I 1 I * I* I
-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--
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Group A BeD E F G H I J K L M N 0 P Q
BBBKKINIMMMIBBBBNPplGGGMGGMMWWWWWIMMMMIKIBBBlccccclEEIKKlpplNNNNININNNlzzzzzjcp
BOBEEIAIDDDIOOOOAEEIJJJRJJDDOOOOolRRRRIEIBBBIUUUUUILLIEEIEEjEEEEIEIAAAluuuuulUE
1234311112311345243113512445142351253415124512345611211212511345121345112453111

Assemblage-2
- Araneidae

Lycosidae
Lycosidae
Miturgidae
Prodidomidae
Stiphidiidae
Lycosidae
Thomisidae
Trochanteriidae
Prodidomidae
Corinnidae
Heteropodidae
Salticidae
Corinnidae
Lycosidae
Gnaphosidae
Prodidomidae
Lycosidae
Salticidae
Oonopidae
Salticidae
Lycosidae
Prodidomidae
Theridiidae
Miturgidae
Oonopidae
Oonopidae

Dolophones sp. 2
Lycosa sp. 03
Lycosa sp. 18
Genus 3, sp. 1
Molycriinae Genus 3, sp. 1
Forsterina sp. 3
Lycosa sp. 16
Tharpyna sp. 2
Genus 4, sp. 1
Molycriinae Genus 1, sp. 3
Genus 1, sp. 1
Pediana tenuis
Paraplatoides sp. 1
Genus 3, sp. 1
Lycosa sp. 19
Hemicloea sp. 1
Prodidominae Genus 2, sp. 1
Genus 1, sp. 2
Opisthoncus sp. 1
Genus I, sp. 1
Bianorsp.1
Lycosa sp. 09
Molycriinae Genus 4, sp. 1
Genus 1, sp. 1
Miturga sp. 3
Opopaea sp. 4
Grymeus sp. 2

I 1* * I
* 1 I*** I

***** I I I
** j 1* * I
*1*1***1
I I I *
I I 1*

* I I* I
I I 1
I I 1*
I* I I
I I I
I j I
1 I I
I I I
I 1 I
1 I I
1*1 1**
I I 1** *
I I 1****
1* I 1***
1*1 1***
I I 1***

* * I* I I *
*** I I I
* * I I * I *
* I I * I *

* I * * I
I * * * I
1* * * * *1
I ********1*

1* ** * * * **1
1** * * ****1*

1* * * ** I
1** * ** **1
1** * **1
I *** I
I * ** I
I **** I
I * * 1
1* ** 1*
1**** 1*
1* ** * I
1* * I
I 1
I I
I * 1*
I 1
1* * 1
I** I
I*** I
I * I
I* I
I I

I I I
I I 1
I I 1
I* I I
I I I
I I 1
I I I
I I I
I I I
I 1 I
I* I * I
I* I * I
I I ** I
I I I
I I I
I I I
I I I

* I I I
I 1 * I
I I I
I I I
I I I
I I I
I I I
I* I I
1* I I
I 1* I

I
I

*1
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I
1
I
I
I
I
1
1
I
I

I 1
I I
I I
I I
I 1
I * I
I I
I I
1 I
I 1
I I
I I
1 *1
I
I
I
I
I
I
I
1**
I
I
I
I
I
I

I I I
I I I
I I I
1 * * I I

* I * I I
I ** I I
I I I
1 I I
'* I II I I
I I 1
I I I
I 1 I
I I I
I 1 I
1 1 1
1 * I I
I I I
I I I
I 1 I

* I 1 I
I I I
I 1 1
I I I
I I 1
1 1 I
I I I

I
1*
I
1
I
I
I
I
I
I
I
I
I
I
1
I
1
I
1*

*1
* I
I
I
I
I
I
I

Assemblage-3
Araneidae
Clubionidae
Deinopldae
Desidae
Salticidae

Assemblage-4
Lycosidae
Salticidae
Segestriidae
Lycosidae
Trochanteriidae
Lycosidae
Lycosidae
Lycosidae
Lycosidae
Miturgidae
Oonopidae
Miturgidae
Miturgidae
Salticidae

Austracantha mrnax
Clubiona sp. 2
Deinopis sp. 1
Badumna insignis
Unidentati, Genus 16, sp. 1

Genus 1, sp. 1
Unidentati, Genus 01, sp. 1
Ariadna sp. 4
Lycosa sp. 12
Genus 3, sp. 1
Lycosa sp. 21
Lycosa sp. 07
Lycosa sp. 10
Lycosa sp. 14
Genus 2, sp. I
Gamasomorpha sp. 1
MilUrga agelenina
Uliodon tarantulinus
Lycidas sp. 3

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

I I I I I* I I * I I I I I
* I I I * I 1 I 1 * I *1 I I I
1 I 1* * 1 1 I I * 1** 1 I I I
I I I I I I 1 * I I I 1 * 1
I I I 1 * 1*1 I * I I* I I I

.-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

I I I I I I '* ** 1** 1 I** I I I I**** I
I 1 ** I I I I 1** * I** 1 1* I I 1* * I* * I
I I 1 * I I I I I** I* I* I I 1* 1*** I
I 1 *1 I I 1 **1 I *1 1**1*** 1*1 1*****1
I I I I I I * I I 1* 1* I I* I ** I**** I
I I I I I I I * I** I I* I * I I * I I
I I * ** I I * I 1** I I I I * I I 1* * I **** I
I 1* *** *I I * I I 1* ** 1 I I I * I I* I***** I
I I * ***1* I I 1* 1* **1* I I *1 * I 1***1** **1
I I 1 1****1 1 1**** I I I 1* I 1***1*** *1
1 1 I * I I* I * I** I I I I I 1* * I * * I
I I I I I I * I I 1 I I I I I * ** I
I I I I I I * I * I I* I 1 I I* I **** I
I I I I I I * I I I 1**1 I 1 ** I * * I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--
Assemblage-S
Heteropodidae
Oonopidae
Trochanteriidae
Stiphidiidae

Holconia nigrigularis
Grymeus sp. 3
Genus 1, sp. 1
Corasoides sp. 1

I I
I I
I 1
1* I

* I
*1
* I
*1

I I
I I
1 I
I I

I I
1 1
I I

* I I

1 I
1** I
I * *1
1 1

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

Assemblage-6
Heteropodidae
Lycosidae
Lycosidae
Heteropodidae
Salticidae
Prodidomidae

[sopedella saundersi
Lycosa forresti
Lycosa sp. 23
Neosparassus sp. 4
Unidentati, Genus 05, sp. 2
Molycriinae Genus 2, sp. 3

I I
I I
I I
I I
I I
I I

I I
1 1
I I
1* *1
I * * 1
I * * I

1*
I
I
I
I
1

1
I I
I 1*
I I
1 1
I 1

I * I
1* 1
I I
I I
I I
I I

I 1 * I
I I * I
I* I * I
I I * I
I I * I
1 I * I

I
I
I
I
I

*1
Assemblage-7
Heteropodidae
Stiphidiidae
Zoridae

Neosparassus sp. 9
Genus 1, sp. 1
Thasyraea sp. 1

I I I* I I I* I 1 I I I
1 I 1* 1 I I* I * I * I 1 I
I I I I I 1 I** I I I I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--
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Table3 (cant.)

Group

Assemblage-g
Lycosidae
Salticidae
Prodidomidae
Salticidae
Stiphidiidae
Salticidae
Theridiidae

Lycosasp.15
Unidentati,Genus12,sp.I
Cryptoerithussp,5
Unidentati,Genus07,sp.I
Genus6.sp,1
Unidentati,Genus15,sp.1
Gmogalasp.1

A BC D E F GH I JKL M NO P Q

~

BOBEEIAlooOloOOOAEEIJJJRJJDDOOOOOIRRRRIEIBBBluuuuulLLIEEIEEIEEEEIEIAAAluuuuuluE
1234311112311345243113512445142351253415124512345611211212511345121345112453111

1 **I I I I I 1*I* I I
1 I I I * 1 I * I1** I I
I I I I I I*I I* I *I
*1 I 11 11*11 I I
*1 I I I I I 11 I I
*1 III 11 IIII
***1 I * I I I I I1 I I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

Assemblage-9
Clubionidae
Miturgidae
Heteropodidae
Salticidae
Salticidae
Stiphidiidae
Milurgidae
Salticidae
Salticidae
Unyphiidae
Salticidae
Thomisidae

Meedosp.I
Genus2,sp.3
Neosparassussp.3
Margarommasp.1
Unidenlati,Genus09,sp.1
Forsterinasp.2
Miturgasp.4
Holoplaryssp.2
Unidentati,Genus14,sp.I
Genus3,sp.1
Zebraplarysfractivittata
Stephanopissp.7

I 1
I I
I I
I I
I I
I I
1 I
1 I
I 1
I I
1 1
I 1

1
1
I
I
1*
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
1
I
-I

I I
I I
I I
I I
1 I
I I
I I
I 1
I 1
I I
I I
I I

I I * I
I I**I
1 I I
I* I I
I * 1 * 1
I 1 I
I I I
I I I
1* I I
I I*I
I I I
1 1* 1

I I 1** 1
1 1 I****I
I I 1** 1
I 1 1****1
I I * I** I
11**1****I
I 1 I* I
I 1 1* 1
I I I* I
I I I I
I I I *I
I I I**I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

Assemblage-l0
Lycosidae
Theridiidae
Prodidomidae
Salticidae
Tetragnathidae

Genus5,sp.1
Gmogalasp.2
Cryptoerithussp.6
Unidentati,Genus13,sp.1
Nephilaedulis

I 1
I I
I 1
I I
I I

I I* I I
1 I* I *1
I* I 1 1*
I** I I I
I* I I I

I
*1
1
1
1

Assemblage-ll
Araneidae
Segestriidae
Miturgidae
Stiphidiidae
Uocranidae
Theridiidae
Gnaphosidae
Heteropodidae
Heleropodidae

Genus2.sp.1
Ariadnasp.2
Genus2,sp.4
Genus2,sp.1
Orthobulasp.2
Steatodasp.3
Hemicloeasp.5
Neosparassussp.5
Neosparassussp.7

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

1 I * 1***I I I I* I I
I I 1***1 I I I I 1
I I I***I 1*** 1 I 1 1
I I I**I I *1 I I I
11 I *11 I 1 I I I
I I 1**I I * 1 1 1 I I
1 I I *I I I I I I I
I 1 I *I I I 1 1 I I
I I I *1 1 I I I I*1

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

AssembJage-12
Corinnidae
Lycosidae
Thomisidae
Gnaphosidae
Salticidae
Theridiidae

Genus2,sp.1
Genus3,sp.I
Stephanopissp.4
Hemicloeasp.2
Unidentati,Genus18,sp.I
Genus3,sp.I

I* I
I* 1*
I* I
1**I
I*I
I*1*

I I
I I
I I
1 I
I I
I 1

*1
I
I
I
I
I

Assemblage·13
Cyatholipidae
Thomisidae
Salticidae
Lycosidae
Desidae
Lycosidae
Prodidomidae
Salticidae
Lycosidae
Filistatidae
Heteropodidae

Matildasp.2
Tharpynasp.3
Simaethulasp.1
Lycosasp.25
Genus1,sp.1
Lycosasp.22
MolycriinaeGenus2,sp.2
Grayenullasp.2
Lycosusp.01
Wandellasp.3
Neosparassussp.2

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

1 I I I I *1 I I I I I
1 I I I I *I I I I I I
I I I I 1 **I I I I I I
11 I 111*111 I11

*I I I I I 1****1 I I I I 1* I
* 1 1 I I I 1**** I I I * I I I I 1
1 1 I I 1 I****I II-I I 1 I 1
I I I I I I*****I I* I I I 1 1 1
I I *1 11***1*****1 I I*1 I I I *1
1 I * I 1 I I * * 1 I I I 1 I I 1*
* I 1 * I I 1 * I * I I 1 I I 1 I I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

Assemblage-14
Corinnidae
Diclynidae
,Oonopidae
Filistatidae
Lycosidae
Thomisidae
Cyatholipidae
Filistatidae

Genus4,sp.1
Genus2,sp.1
Grymeussp.4
Wandellasp.2
Lycosasp.06
Tharpynasp.I
Matildasp.1
Wandellasp.1

*1
*1
I*

**1*
**1
**1
I
I

I
*I
* I
I
I
I
I
I

I I*1
I I*I
I I *1
I 1 I
I I I
I1**1
I 1*I
I I I

*1

I
I
*1
1

I
I
I

1**1*1
1*1*1*
I I*I
I 1*I
I1**1
I I*I
I I**I
I I**I**

1 I
I I
I I

*I I
I I
I I
I I
I I

I
*1
1
I
I
I
1
I

I
I
I
I
*1
I
I
I
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Table 3 (cant.)
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Group

Salticidae
Salticidae
Stiphidiidae

Assemblage-23
Salticidae
Thomisidae
Tetragnathidae

Unidentati, Genus 02, sp. 2
Simaelha sp. 1
Genus 5, sp. 1

Unidentati, Genus 08, sp. 1
Slephanopis sp. 1
Genus I, sp. 1

A BeD E F G H I J K L M N 0 P Q
BBBKKINIMMMIBBBBNPP IGGGMGGMMWWWWWIMMMMIKIBBBlccccclEEIKKI PP 1NNNN IN INNN IZZzzzlcp
BOBEEIAIDDDIOOOOAEEIJJJRJJDDOOOOOIRRRRIEIBBBluuuuulLLIEEIEEIEEEEIEIAAAluuuuulUE
1234311112311345243113512445142351253415124512345611211212511345121345112453111

1 1 *1 1 1 1 I 1 1 I I 1 1 I 1 1
1 1* 1 I I 1 1 1 1 I 1 I 1 I 1 1
I 1* 1 1 1 1 I I 1 1 1 1 1 1 1 I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

I I 1 * I I I 1 1
I 1 1 *1 1 1 1 1
1 1 * 1 *1 1 I I 1

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

Assemblage-24
Corinnidae
Gallieniellidae
Pholcidae
Salticidae
Salticidae

Genus 6, sp. 1
Genus I, sp. 1
Trichocyc/us sp. 2
Lycidas sp. 4
Zenodorus sp. 1

*1
*1
*1
*1
*1

1 1
1 1
1 I
I I
I I

* 1 1
I I
I 1
1 1
I I

Assemblage-25
Araneidae
Miturgidae
Prodidomidae
Salticidae
Araneidae
Araneidae

Eriophara sp. 1
Genus 2, sp. 5
Prodidomus sp. 3
Maralus vesper/ilio
Eriophora sp. 3
Genus 1, sp. 1

I I 1 1 I 1 1* 1 1* I
I 1 1 I I I I 1 1 1
1 1 I * 1 1 1 1 I I I
1 1 1 * 1 1 1* 1 1 1 1

1 1 1 * 1 I 1 I I I I
1* I I * I I 1 1 1 I I *

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--
Assemblage-26
Salticidae Clynolis sp. 1
Thomisidae Slephanopis sp. 3

11 I 11 I I
11 * I I I 1 1

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

Assemblage.27
Clubionidae
Lamponidae
Salticidae
Hersiliidae
Oonopidae
Thomisidae

Fissarena sp. 1
Lampona cylindrala
Hypoblemum sp. 1
Tamopsis occidenlalis
Orcheslina sp. 1
Slephanopis sp. 6

I I
I I
1 1
I 1
I I
I I

1
I

*1
1
I
I

1 1 I
I 1 * 1
I I 1
1 I I
1 I 1
1 I 1

1
1

* 1
I
I
I

1
1 *
1
I
1
1

AssembJage-28
Araneidae
Theridiidae
Desidae
Theridiidae
Salticidae
Araneidae
Salticidae
Araneidae
Dictynidae

Assemblage-29
Clubionidae
Prodidomidae
Dictynidae
Salticidae
Salticidae
Theridiidae
Gallieniellidae
Salticidae
Selenopidae
Linyphiidae
Salticidae

Assemblage.30
Araneidae
Salticidae
Salticidae
Corinnidae
Cyatholipidae
Liocranidae
Sallicidae
Theridiidae

Dolophones sp.5
Genus 2, sp. 1
Genus 5, sp. 1
Enoplognalha sp. 1
Margaromma sp. 2
Heurodes sp. 1
Unidentati, Genus 06, sp. 1
Larinia sp. 1
Genus I, sp. 1

CheiracanlhlUm sp. 1
Prodidominae Genus 1, sp. 1
Genus 3, sp. 1
Opislhoncus sp. 2
Unidentati, Genus 03, sp. 1
Slealoda sp. 2
Genus I, sp. 2
Grayenulla sp. 3
Selenops sp. 1
Genus 2, sp. 1
Cylaea sp.1

Genus I, sp. 2
Lycidas sp. 5
Zebraplatys sp. 3
Genus 5, sp. 1
Malildasp.3
Orthobula sp. 3
Unidentati, Genus 10, sp. 1
Trigonobolhrys sp. 1

I 1 1 1 1*
I I I 1 1*
1 1 I 1 1 1**
1 1 I 1 1 1**
1 1 I 1 1 1 *
1*1 1 1 1 1
1*1 1 I 1 I
I I *1 1 I I
1* I *1 I I I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

1*1 t I 1 1 t 1 1
* 1*1 t I 1 1* I 1 1
* 1 1 I * 1 1 1 I 1 1 *

I 1 1 I 1 1 * I 1 1 *
* 1* I 1 I *1 1 I 1 1**

I I 1* 1 1 I *1 *1 1 I
* 1 I 1 1 1 I 1 1 1 1*
* 1 1 1 1 1 I 1 I 1 1 I
* 1 1 I 1 1 1 1 I I 1 I
* *1 1 1 1 I 1 1 1 1 I I
*** I 1 1 I I 1 1 1 I I I

-----+-+---+-------+-------------+----+-+---+-----+--+--+--+----+-+---+-----+--

I I 1 1 1 * ** I 1
I I I 1 1 ** I 1
1*1 I I I * 1 I
1 1 I I I * 1 1
I 1 1 1 I * 1 1
I I 1 1 1 * 1 I
1 1 1 1 1 * I I
1 1 I I 1 * I 1
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