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Clubiona decora (Clubionidae) and Macaroeris cata
(Salticidae).

These species are reported as native (see Appendix S1
which is available as ‘Supplementary data’ on Cam-
bridge Journals Online: http://www.journals.cup.org/abstract_
S1477200008002648), but we can not discharge the hypothesis
that some of them are in the Azores as a consequence of hu-
man interference. Some of these species occur mainly in native
forests, like Lathys dentichelis (Dictynidae), Lepthyphantes
miguelensis (Linyphiidae) and Macaroeris cata (Salticidae)
and should have arrived by long-distance dispersal long be-
fore human colonisation. For instance, L. miguelensis (Linyph-
iidae) is the most common and frequent spider in the pitfall
samples in native forests from the archipelago, being replaced
in non-native habitats by the introduced ecologically related
species L. tenuis (Linyphiidae). The same pattern occurs with
Lathys dentichelis (Dictynidae) that is common in the can-
opies of most endemic and native trees but is replaced by
Nigma puella (Dictynidae) in the canopies of many introduced
trees.
(d3) Origin of other non-endemic (introduced) species:

Numerous species possess a wide or even cosmopolitan
distribution; they are not listed below.

− North America (Nearctic) (see above: spiders which are
introduced by humans), 5 species only:

THERIDIIDAE: Achaearanea acoreensis was apparently in-
troduced from North America, probably in the first decades of
the 20th century;

SALTICIDAE: Phidippus audax was recently collected in
Santa Maria by the local naturalist Dalberto T. Pombo and
is probably a recent introduction from North America;

LINYPHIIDAE: Erigone autumnalis, Eperigone bryantae and
Eperigone fradeorum.

− Holarctic, 7 species:

TETRAGNATHIDAE: Tetragnatha extensa; ARANEIDAE:
Araneus angulatus, Neoscona crucifera; LINYPHIIDAE:
Erigone atra, Microctenonyx subitaneus, Microneta viaria;
GNAPHOSIDAE: Micaria pallipes.

− Western Palaearctic and Palaearctic (most often Europe),
49 species:

FILISTATIDAE: Filistata insidiatrix, Pritha nana; OONOP-
IDAE: Oonops domesticus; SEGESTRIIDAE: Segestria
florentina; TETRAGNATHIDAE: Metellina merianae;
ARANEIDAE: Zygiella x-notata (introduced also to
America), Agalenatea redii, Argiope bruennichi, Mangora
acalypha; LINYPHIIDAE: Agyneta decora, A. fuscipalpis, A.
rurestris (introduced also to Greenland), Erigone dentipalpis,
Erigone promiscua, Lepthyphantes tenuis (introduced to
different regions), Oedothorax fuscus (introduced to North
Africa), Walckenaeria unicornis; MIMETIDAE: Ero aphana,
Ero flammeola, Ero furcata (introduced also to North Amer-
ica); THERIDIIDAE: Achaearanea simulans, Argyrodes
nasicus, Argyrodes rostratus, Enoplognatha mandibularis,

Neottiura bimaculata, Steatoda nobilis (known from North-
Africa); DICTYNIDAE: Argenna lucida (= Altella lucida),
Nigma puella; AGELENIDAE: Tegenaria pagana, Tegenaria
parietina, Textrix caudata, Lycosoides coarctata; LYC-
OSIDAE: Arctosa perita; ANYPHAENIDAE: Anyphaena
accentuata; CLUBIONIDAE: Cheiracanthium erraticum,
Clubiona terrestris; GNAPHOSIDAE: Leptodrassus albidus,
Scotophaeus blackwalli (also introduced to North America),
Trachyzelotes lyonneti, Zelotes aeneus, Zelotes longipes,
Zelotes tenuis; THOMISIDAE: Xysticus cribratus, Xysticus
nubilus; SALTICIDAE: Chalcoscirtus infimus, Heliophanus
kochi, Menemerus semilimbatus, Salticus mutabilis, Synageles
venator.

Patterns of biodiversity and conservation remarks
In the Azores the current number of 122 species is about
one quarter of that known from the Canary Islands (S = 477;
Izquierdo et al., 2004), and if we consider the endemic species
the proportion is even smaller (23 species in the Azores and
about 306 in the Canaries). For the Madeira archipelago, about
161 species are listed (about 55 endemic; 34%) (Cardoso &
Crespo, in press).

Arachnids (that include spiders) in the Azores make up
about 14% of the total Arthropod species number in contrast
to the 8% in the world (Fig. 24). If we consider the endemic
species, that proportion is even higher (20% in the Azores) but
comparable to the Canaries (Fig. 24). This indicates that arach-
nids are better at dispersing to islands than other arthropods.
Aeronautic spiders may have been drifting to the Azorean is-
lands by means of wind currents, but spiders and egg sacs may
have been transported to the Azores also in the plumage and
hairs of birds and bats (see Wunderlich, 1992, 1995). There-
fore, arachnids in general and spiders in particular make up
a relatively important component of the Azorean arthropod
biodiversity.

A complete census of species in an area is rarely feasible,
except for highly conspicuous and closely studied taxa such
as birds and vascular plants. Assessment is therefore usually
based on samples of the population, but the species count then
depends on sampling efforts (Colwell & Coddington, 1994).
The absolute rate at which the existing species inventory is
growing in the Azores may be assessed by considering the
rate at which new species are being described. The cumulative
discovery curve for the endemic species of spiders presen-
ted in Fig. 25 illustrates the considerable time taken to ac-
quire this knowledge, as measured by the number of published
descriptions of endemic species. There is a clear sigmoidal
curve, with a lag in the earliest phase of species discovery.
By 1990 only 17% of the listed species had been recorded,
and in 2000 only 65% of the species had been described. To
reach 90%, the descriptions included in this paper need to be
included (Fig. 25). This reflects in part the recent interest in
the Azorean fauna by foreign entomologists and to a greater
extent the laborious work performed at the University of the
Azores with regard to attracting collaborative work. The cre-
ation of the Arthropod collection, ‘Arruda Furtado’ (Dep. Ag-
riculture, Terceira), while gathering many type specimens of
Azorean endemic arthropod species, was also an important
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Figure 24 Proportion of the main groups of arthropods in the world (according to Hammond, 1992), the Canaries (data from Izquierdo et al.,
2001) and in the Azores. End = endemics.

Figure 25 Cumulative spider endemic species discovery curve in the Azorean archipelago. Data points are plotted cumulatively by decade and
represent the number of species (S) added to spider fauna based upon data of scientific description.

step towards the development of the Azorean entomological
science.

However, the 23 species of endemic arthropods currently
known in the Azores is a poor estimate of the estimated number,
29.22 (±2.59), as established when using the incidence non-
parametric estimator Jackknife1 (Fig. 26), or 44.38 when ap-
plying the ‘ratio method with Lepidoptera as indicator group’
(see Table 3). However, when applying the ‘ratio method with
Coleoptera as indicator group’ the estimate obtained (16.09) is
lower that the currently observed number of Azorean endemic
spider species. This implies that the rate of speciation among
Azorean beetles was lower than in spiders and consequently
more species of endemic beetles should have been expected

taking into account the patterns observed in the Canary Is-
lands. The estimates derived from the Araneae-Lepidoptera
ratio (Table 3) are probably an overestimation, due to a higher
rate of speciation of Canarian spiders. Therefore, we consider
the estimate derived from Jackknife1 as our conservative es-
timate of the potential number of endemic spider species in
the Azores. The incidence-based estimator used considers the
island endemics as ‘uniques’, and the result obtained implies
that only about 79% of Azorean endemic spiders have already
been discovered. This pattern could be explained by the re-
cent efforts in surveying the Azorean arthropod species and
the lack of knowledge about the distribution of some current
‘uniques’.
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Figure 26 Accumulation curve (average of 100 random curves) (smooth line) and predicted number of endemic spider species (S) (± 1 s.d.)
using the incidence-based non-parametric estimator Jackknife1 with 100 randomisations.

Number of endemic species Ratio of endemic Araneae to

Geographical area Araneae Coleoptera Lepidoptera Coleopteraa Lepidopterab

Azores 23 66 38 0.35 0.61
Canaries 306 1255 262 0.24 1.17
Azores Predicted – a 16.09
Azores Predicted – b 44.38

Table 3 The numbers of endemic species of Araneae, Coleoptera and Lepidoptera in the Azores and the Canary
Islands, plus the ratio of endemic Araneae to Coleoptera and Lepidoptera and the estimated number of
Araneae in the Azores (see text for further explanations).

These ‘unique’ species can be considered as the rarest
species, since they occur on only one island. A total of seven
endemic species is known from only one island and two fur-
ther species are known from only two islands. Therefore, nine
endemic species (39%) are restricted, but the species-range-
size distribution for the endemics shows a bimodal pattern
(Fig. 27), in which to the left hand mode is added a right hand
mode generated by the widespread group of species that oc-
curs in almost all islands. In fact, five endemic species (22%)
are common, occurring in at least eight islands and generating
a significant right hand mode (Pr = 0.05), in addition to the
significant left hand mode (Pl = 0.005) generated by the rare
species. A ‘unimodal model’ was obtained for the introduced
species (Pl < 0.0001; Pr > 0.05), while for the native species
the right and left modes are non-significant (Pl > 0.05; Pr >

0.05) (Fig. 27). This implies that most introduced species are
also restricted, which is explained by non inter-island spread-
ing after their introduction to a particular island or inadequate
sampling efforts in focal habitats altered by humans.

The lack of population studies and demographic monit-
oring makes it difficult to characterise the threatened status of
Azorean endemic spider species. Despite this limitation, we
still have some recent information from the standardised stud-
ies performed in pastureland (Borges, 1999; Borges & Brown,

1999, 2001, 2004), native habitats (Borges et al., 2005a;
Borges et al., unpublished data), exotic plantations (Borges
et al., unpubl. data) and fruit orchards (Santos et al., 2005).
Habitat loss and invasive species are considered as the principal
threats to Azorean native fauna (see Martins, 1993; Borges
et al., 2006). Therefore, we may ask which Azorean en-
demic spider species are most sensitive to habitat loss and
degradation.

To answer that question we could define eight possible
land-use types (‘Habitats’ in general terms) that have been
surveyed intensively for arthropods in the Azores since 1994
(see Methods). A total of 81 of the 122 Azorean spiders were
sampled in at least one of the eight land-use types. Remarkably,
almost all indigenous species are included (22 endemics in 23
possible and 11 natives in 12 possible). The 41 species not sam-
pled are, almost all, introduced species associated with human
buildings, gardens and other non-native particular habitats. In
Table 4 we show the distribution of each endemic species with
their relative abundance in the eight land-use types with the
exception to caves where no abundance data are available.
Most of the endemic species occur in only one or two land-use
types (mainly native; see Table 4), but four endemic species
occur in at least five land-use types (Fig. 28). In Fig. 29 we
show that there is a clear separation between native habitats
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Figure 27 Frequency histogram of species distributions showing the proportion of endemic (END), native (NAT) and introduced (INTR) spider
species known in the nine Azorean islands.

Figure 28 Frequency histogram of species distributions showing the number of endemic spider species known in the eight land-use types.

and non-native habitats in terms of endemic spider species
composition. Caves are included in the non-native habitats
since in spite of having two specialised species (Rugathodes
pico and the new Turinyphia cavernicola Wunderlich, sp. nov.)
the other endemic spiders occur in entrances and are habitat
generalist spiders.

When one looks for patterns of species richness in this
gradient of land-use degradation with complex native low-
disturbed habitats (native forest canopies, native forest soil,
natural grassland), medium disturbed habitats (semi-natural
pasture, exotic tree plantations) and highly disturbed habitats
(intensive pasture, fruit orchards), one observes that the propor-
tion of spider endemic species decreases and the proportion of
introduced spider species increases with the increase in hab-
itat disturbance (Fig. 30a). The proportion of native species

remains more or less constant in this gradient. This pattern is
mainly a consequence of the decrease of the absolute number
of endemic species with habitat disturbance, since the number
of non-endemic species remains more or less constant in the
various habitats (Fig. 30b).

Moreover, the relative abundance of indigenous fauna
also decreases with the disturbance regime associated with
the investigated land-use gradient (Fig. 31). Notably, when
plotting the ratio of the abundance of endemic plus native
(indigenous) species to introduced species, one notices a clear
dominance of indigenous species in canopy communities (10×
more specimens) (Fig. 31). In native forests epigean com-
munities and natural grassland communities the indigenous
fauna is only 2.77× and 2.49×, respectively, more abundant
than introduced fauna. In the highly disturbed semi-natural and
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Land-use types
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Lycosidae Pardosa acoreensis Simon, 1883 0.001 0.152 0.416 P 0.194 0.043 0.016
Theridiidae Rugathodes acoreensis Wunderlich, 1992 0.066 0.026 0.002 P 0.013 0.000
Araneidae Gibbaranea occidentalis Wunderlich, 1989 0.059 0.001 0.000
Pisauridae Pisaura acoreensis Wunderlich, 1992 0.003 0.003 0.001
Theridiidae Lasaeola oceanica Simon, 1833 0.009 0.000 0.002
Linyphiidae Savigniorrhipis acoreensis

Wunderlich, 1992
0.306 0.005

Linyphiidae Lepthyphantes acoreensis
Wunderlich, 1992

0.000 0.046 0.008 P 0.006

Tetragnathidae Sancus acoreensis (Wunderlich, 1992) 0.042 0.002 0.000
Salticidae Neon acoreensis Wunderlich, n.sp. 0.001 0.002 0.002 0.000
Dictynidae Dictyna acoreensis (Wunderlich, 1992) 0.010 0.016
Linyphiidae Acorigone acoreensis (Wunderlich, 1992) 0.012 0.003 0.002
Linyphiidae Minicia floresensis Wunderlich, 1992 0.015 0.001 0.008 0.001
Linyphiidae Walckenaeria grandis (Wunderlich, 1992) 0.001 0.003 0.003
Linyphiidae Porrhomma borgesi Wunderlich, n.sp. 0.000 0.003 0.001 P 0.006
Theridiidae Rugathodes pico (Merrett &

Ashmole, 1989)
P

Linyphiidae Agyneta rugosa Wunderlich, 1992 0.000
Linyphiidae Turinyphia cavernicola Wunderlich, n.sp. P
Linyphiidae Agyneta depigmentata Wunderlich, n.sp. 0.049 0.041
Clubionidae Cheiracanthium floresense Wunderlich,

sp. nov.
0.003

Linyphiidae Acorigone zebraneus Wunderlich, n.sp. 0.001
Clubionidae Cheiracanthium

jorgeense Wunderlich, n.sp.
0.000

Oonopidae Orchestina furcillata Wunderlich, n.sp. 0.000

Table 4 The relative abundance of 22 endemic spider species in each of eight possible land-use types. For caves only the presence is
recorded. The rarest species are marked (see text).

intensive pastures and fruit orchards the spider communit-
ies are dominated by specimens of introduced species
(Fig. 31).

What is the role of each individual species in the above-
described patterns, and which endemic spider species are truly
abundant or scarce, and which are habitat specialists or habitat
generalists? The information concerning the most abundant
species is summarised in Table 5.

There are some clear and very interesting patterns:

(1) The most abundant species in canopy habitats (native laur-
isilva and fruit orchards) are only dominant in those hab-
itats (‘canopy specialists’).

(2) Native forest canopy is the only habitat in which the dom-
inant species are only indigenous species (endemic or nat-
ive).

(3) Three habitats harbour at least four similar dominant spe-
cies: epigean native (laurel) and exotic (plantations) forest
communities and natural grassland.

(4) The four most abundant species in native forests and exotic
forests are the same, two of the species are introduced
spiders.

(5) The most abundant species in semi-natural and intensive
pasture are the same, the only difference is the inclusion
of the endemic Pardosa acorensis (LYCOSIDAE) in the
semi-natural pasture dominant species.



Island spider diversity 277

Figure 29 Dendrogram of land-use types (habitats) based on presence/absence of endemic spiders.

(6) The introduced Lepthyphantes tenuis (LINYPHIIDAE)
and the endemic Pardosa acorensis (LYCOSIDAE) are
the only spider species that are common in at least four of
the seven evaluated habitats (true generalist species).

(7) Two species, the native Lepthyphantes miguelensis
(LINYPHIIDAE) and the introduced Oedothorax fuscus
(LINYPHIIDAE), are the only species that are the top
dominants in two different habitats.

The commonest of all the Azorean spiders listed in Table
5 totalled 26 species, that is 21% of the Azorean known species.
Of those 26 species 54% (14 species) are indigenous (i.e.
endemic or native). Moreover, a total of seven endemic species
(30% of the endemics) are truly common in at least one of the
habitats. But what about the other endemic species? Above
we showed that some species are restricted to only one or two
islands. In Fig. 32 (see also Table 4) we show that the species
that occur on few islands tend to be habitat specialists, and
species with wider distribution tend to occur in more habitats
(r = 0.81; p < 0.0001). Therefore a group of eight endemic
spider species is truly rare, both in distribution, abundance
and also in habitat specialisation (Table 4). Six out of the
eight species are described as new to science in this paper
belong to this group of rare species, which comes as no surprise
since they were discovered after several years of standardised
sampling in seven of the Azorean islands in different native
and non-native habitats. Those species are restricted to native
habitats and are the true rare species in the known assemblage
of 23 endemic spiders of the Azores.

For many of the endemic Azorean spiders adapted to nat-
ural grasslands, years of pasture intensification in these islands
had no particular impact, since they could occur in semi-natural
pastures with low input in pesticides (see Borges, 1999). This
is the case of the common Minicia floresensis Wunderlich,
Lasaeola oceanica Simon, Rugathodes acoreensis Wunder-

lich, Neon acoreensis Wunderlich and Pardosa acoreensis Si-
mon. Some endemic spiders seem to be also adapted to non-
native habitats, occurring mainly in native forests but also fre-
quently in exotic plantations and fruit orchards (see Table 4)
These preferences are displayed by Pardosa acoreensis Simon,
Rugathodes acoreensis Wunderlich and Dictyna acoreensis
(Wunderlich).

However, all the other remaining endemic spiders
are mainly adapted to native habitats like volcanic caves
(Rugathodes pico (Merrett & Ashmole), Turinyphia cav-
ernicola Wunderlich), natural grassland (Pisaura acoreen-
sis Wunderlich, Walckenaeria grandis (Wunderlich), Typho-
chrestus acoreensis Wunderlich) and Laurisilva forest
(Lepthyphantes acoreensis Wunderlich, Savigniorrhipis
acoreensis Wunderlich, Acorigone acoreensis (Wunderlich),
Acorigone zebraneus Wunderlich, Agyneta depigmentata
Wunderlich, Porrhomma borgesi Wunderlich, Agyneta rugosa
Wunderlich, Cheiracanthium floresense Wunderlich, Cheir-
acanthium jorgeense Wunderlich, Orchestina furcillata
Wunderlich).

In their natural environment the greatest threats to spiders
are habitat destruction and pesticides. As a consequence of
the impact invasive plants that are altering the soil cover and
structure in the Azores, species like Lepthyphantes acoreen-
sis Wunderlich, Acorigone zebraneus Wunderlich, Agyneta
depigmentata Wunderlich, Porrhomma borgesi Wunderlich
and Agyneta rugosa Wunderlich could be at risk of having
its main habitat seriously reduced.

As showed by Borges et al. (2006) invasions of alien arth-
ropod species are a current and future environmental threat in
the Azores, creating a pattern of biotic homogenisation that is
of great contemporary concern. However, inconclusive evid-
ence suggests that non-indigenous species are limited to those
sites under anthropogenic influence located mainly in mar-
ginal places, but the rate of expansion of those species to high
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Figure 30 (a) Frequency histogram of species distributions showing the proportion of endemic (END), native (NAT) and introduced (INTR)
spider species known in the nine Azorean islands; (b) Number of endemic (END) and introduced (INTR) spider species in each
habitat.

Figure 31 Relative abundance of indigenous spider species in each habitat.
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Figure 32 Scatter plot relating the number of habitats and the number of islands from which each the 23 Azorean spider endemic species are
known.

altitude core pristine sites has still to be tested (Borges et al.,
2006).

The 23 currently known Azorean endemic spider species
are probably the survivors of 500 years of major human
habitat alterations in the Azores. However, species adapted
to cave life are still in danger as a consequence of pasture
development and consequent lava-tube destruction. Moreover,
all the grassland species could be at risk if pollution,
predominantly that coming from pesticides, increases as a
consequence of changing agricultural policy sometime in the
future.

Species able to live in the canopies of native and en-
demic Azorean trees (e.g. Rugathodes acoreensis Wunderlich,
Neon acoreensis Wunderlich, Gibbaranea occidentalis Wun-
derlich, Sancus acoreensis (Wunderlich), Dictyna acoreensis
(Wunderlich), Savigniorrhipis acoreensis Wunderlich, Acori-
gone acoreensis (Wunderlich), Pisaura acoreensis Wunder-
lich, Cheiracanthium floresense Wunderlich, Cheiracanthium
jorgeense Wunderlich) are probably the species with a lower
risk factor, since most of the canopy arthropod species are
composed of native endemic taxa (Borges et al., unpubl. data).
However, exotic plant species in the Azores are already threat-
ening entire ecosystems, as is the case of Clethra arborea
Aiton in Pico da Vara (São Miguel). The effects of this inva-
sion on individual endemic spider species in Laurel forest at
Pico da Vara remain to be tested.

Conclusions
Until recently the Azorean archipelago was characterised as
harbouring few endemic spider species. However, in the past
decade efforts in the survey of the arthropod fauna in remote
places (e.g. dense laurel forest in high altitude and inaccess-
ible places) and unsampled habitats (e.g. tree canopies, lava
tubes), have challenged this view. The Azores has a rich and
generally unappreciated endemic arthropod biodiversity (see
Borges et al., 2005d), and we showed that the endemic spider

fauna is now an important component of Azorean biodiversity.
Inventories have, to date, recorded 122 species of spiders, 23
of which are endemic, including eight new species described
in this contribution. The species accumulation curve does not
show any evidence of saturation, and we estimated that only
about 79% of all the Azorean endemic spiders have already
been discovered.

The slope of the SAR for the indigenous fauna is high,
which probably implies some historical extinction in the smal-
ler islands. What remains of the natural ecosystems in the
Azores is now highly fragmented (Borges et al., 2006), but we
showed that, in spite of the dramatic land-use changes in his-
torical times, the proportion of indigenous species is still high
in native habitats, particularly in native tree canopies where
the endemic spiders dominate in abundance.

Most endemic spider species are restricted to native forest
fragments and natural grassland, but at least 30% of those spe-
cies are dominant in abundance. About eight endemic species
are quite rare, being restricted to one or two islands, restricted
to native habitats, and with small populations.

Invasive exotic spiders could be major agents of change
in natural communities, since they could eliminate native or
endemic relatives through competition. Therefore, the great
proportion of introduced species in the Azorean spider fauna
is of great concern.

Despite the historically widespread human destruction
and influence on land-use changes of Azorean native habit-
ats at low and middle altitudes, the canopies of native and
endemic trees still common in high altitude protected native
forests seem to be free of exotic species. Thus, canopy spider
communities could be considered as unchanged and probably
open a window to the once pristine spider communities in the
Azores.

The greatest challenge facing the Azorean Environment
Bureau is the maintenance and correct management of the
current pristine areas of native forests, native grasslands and
cave systems, avoiding the destructive effects of invasive plants
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Land-use (Habitat) Species Col. RA

Laurel (canopy) Savigniorrhipis acoreensis Wunderlich E 0.31
Lathys dentichelis (Simon) N 0.28
Rugathodes acoreensis Wunderlich E 0.07
Gibbaranea occidentalis Wunderlich E 0.06
Xysticus cor Canestrini N 0.05
Sancus acoreensis (Wunderlich) E 0.04

Laurel (soil) Lepthyphantes miguelensis Wunderlich N 0.38
Pardosa acorensis Simon E 0.15
Lepthyphantes tenuis (Blackwall) I 0.13
Dysdera crocata C. L. Koch I 0.09
Agyneta depigmentata Wunderlich E 0.05
Lepthyphantes acoreensis Wunderlich E 0.05

Natural grassl. (soil) Pardosa acorensis Simon E 0.42
Lepthyphantes schmitzi (Kulczynski) N 0.13
Tenuiphantes miguelensis Wunderlich N 0.09
Oedothorax fuscus (Blackwall) I 0.09
Lepthyphantes tenuis (Blackwall) I 0.05
Agyneta depigmentata Wunderlich E 0.04

Exotic forest (soil) Lepthyphantes miguelensis Wunderlich N 0.36
Pardosa acorensis Simon E 0.19
Lepthyphantes tenuis (Blackwall) I 0.18
Dysdera crocata C. L. Koch I 0.09
Agyneta decora (O. P.-Cambridge) I 0.05

SN pasture (soil/areal) Oedothorax fuscus (Blackwall) I 0.26
Lepthyphantes tenuis (Blackwall) I 0.19
Erigone atra (Blackwall) I 0.14
Erigone dentipalpis (Wider) I 0.12
Erigone autumnalis Emerton I 0.11
Achaearanea acoreensis (Berland) I 0.06
Pardosa acorensis Simon E 0.04

Intensive pasture (soil/areal) Oedothorax fuscus (Blackwall) I 0.39
Lepthyphantes tenuis (Blackwall) I 0.12
Erigone autumnalis Emerton I 0.12
Erigone dentipalpis (Wider) I 0.11
Achaearanea acoreensis (Berland) I 0.09
Erigone atra (Blackwall) I 0.08

Fruit orchards (canopy) Nigma puella (Simon) I 0.32
Clubiona decora Blackwall N 0.20
Entelecara schmitzi Kulczynski N 0.16
Metellina merianae (Scopoli) I 0.08
Macaroeris diligens (Blackwall) N 0.08
Steatoda grossa (C.L. Koch) I 0.04

Table 5 The commonest spider species (>4% in relative abundance, RA) in the various habitats (land-use types). E –
Endemic; N – native; I – Introduced.

and animals. We know which species are rare, where they
should be preserved, but an effort to acquire information on
their basic biology is urgently needed.

Supplementary Material
The following supplementary material is avail-
able for this article on Cambridge Journals Online:
http://www.journals.cup.org/abstract_S1477200008002648.

Table S1 Physical features of the Azorean islands.

Table S2 Additional Material per taxon.
Table S3 UTM coordinates, altitude, month and year of

sampling and habitat of the studied transects in the Azores.
Appendix S1. Distribution of the Azorean spider species

by the nine islands.
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BORGES, P.A.V. & BROWN, V.K. 1999. Effect of island geological age
on the arthropod species richness of Azorean pastures. Biological
Journal of the Linnean Society 66, 373–410.

BORGES, P.A.V. & BROWN, V.K. 2001. Phytophagous insects and
web-building spiders in relation to pasture vegetation complexity.
Ecography 24, 68–82.

BORGES, P.A.V. & BROWN, V.K. 2004. Arthropod community struc-
ture in pastures of an island archipelago (Azores): looking for
local-regional species richness patterns at small-scales. Bulletin of
Entomological Research 94, 111–121.
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CABRERO-SAÑUDO, F.J. & LOBO, J.M. 2003. Estimating the number of
species not yet described and their characteristics: the case of West-
ern Palaearctic dung beetle species (Coleoptera, Scarabaeoidea).
Biodiversity and Conservation 12, 147–166.

CARDOSO, P. 2004. The use of arachnids (class Arachnida) in biod-
iversity evaluation and monitoring of natural areas. Ph.D. Thesis,
Universidade de Lisboa, Lisboa.

CARDOSO, P. & CRESPO, L.C. in press. In: BORGES, P.A.V., ABREAU,
C., AGUIAR, A.M.F., CARVALHO, P. JARDIM, R., MELO, I., OLI-
VEIRA, P., SERGIO, C., SERRANO, A. R. M. & VIEIRA, P., Eds., A
list of the terrestrial fauna and flora of Madiera. Direcção Regional
do Ambiente da Madiera and Universidade dos Açores, Funchal
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