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Conservation action type:

Conservation actions:

Use type:

Ecosystem service type:

Research needed:

Justification for threats

The existence of threats is unknown for this species.

Conservation

 In Place

- 1.1. Land/water protection - Site/area protection

- 1.2. Land/water protection - Resource & habitat protection

- 2.1. Land/water management - Site/area management

Justification for conservation actions

This species was assessed as potentially  threatened due to its  rarity  and listed in the

category R of the Slovenian Red List of endangered plant and animal species (Uradni list

RS št. 82/02 in 42/10). Some records have been collected inside the Natura 2000 network

(SAC  SI3000110  Ratitovec,  SAC  SI3000119  Porezen,  SAC  SI3000381  Slatnik,  SAC

SI3000253 Julijske Alpe, SPA SI5000019 Julijci, SAC SI3000102 Ledina na Jelovici, SPA

SI5000001 Jelovica).

Other

 International

 Important

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 1.5. Research - Threats

Justification for research needed

Research on basic information such as distribution, natural history, ecology and possible

threats of the species would be needed.
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Map of records (Google Earth):

Basis of EOO and AOO:

Min Elevation/Depth (m):

Troglohyphantes typhlonetiformis Absolon & Kratochvil, 1932

Species information

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Arachnida Araneae Linyphiidae 

Region for assessment: 

- Global

Reviewers

Marc Milne

Paulo Borges

Editor

Pedro Cardoso

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Slovenia

- Austria

 

Suppl. material 62

 Observed

Basis (narrative)

In light of its high level of subterranean specialisation, we assume that the known records

of T. typhlonetiformis are good proxies for defining the AOO and EOO of this species.

 480
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Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

AOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

 800

Range description

This species is known from four hypogean localities in Upper Carniola (northern Slovenia)

and in Carinthia (southern Austria) (detailed occurrences and relative references in Suppl.

material 67).

Extent of occurrence

 170

 Decline (inferred)

Justification for trend

According to Mammola et al. (2018a), climate change will significantly affect the distribution

of  subterranean  specialised  Troglohyphantes in  the  future.  Moreover,  given  the  low

tolerance to habitat changes of these species as well as their very low dispersal ability, a

possible extreme reduction of the geographic range is expected in the future.

 No

 Yes

 No

Area of occupancy

 16

 Decline (inferred)

Justification for trend

According to Mammola et al. (2018a), climate change will significantly affect the distribution

of  subterranean  specialised  Troglohyphantes in  the  future.  Moreover,  given  the  low

tolerance to habitat changes of these species as well as their very low dispersal ability, a

possible extreme reduction of the geographic range is expected in the future.

 No

 Yes

 No
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Number of locations:

Trend:

Number of individuals:

Trend:

Basis for decline:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of subpopulations:

Trend:

Locations

 1

Justification for number of locations

Even  though  this  species  occurs  in  different  caves,  these  are  interpreted  as  a  single

location, as they are all affected by changes in subterranean microclimatic conditions due

to climate change.

 Stable

Population

 Unknown

 Decline (inferred)

Justification for trend

In  view of  the  reduced thermal  tolerance of  subterranean specialised Troglohyphantes

species (Mammola et al. 2019a), alterations of the microclimatic conditions of the habitat

due to climate change are expected to impact the whole population of this species.

 

- (c) a decline in area of occupancy, extent of occurrence and/or quality of habitat

 No

 Yes

 No

Subpopulations

 3

 Decline (inferred)

Justification for trend

Because of the adaptation to the subterranean habitat and the narrow thermal tolerance of

highly  adapted  Troglohyphantes,  likely  hampering  dispersal  through  non-subterranean

habitats, each subpopulation of T. typhlonetiformis can reasonably occur in single isolated

or  few  contiguous  localities.  Accordingly,  for  this  species  we  identified  three

subpopulations,  two of  them occurring in  Upper  Carniola  (northern Slovenia),  near  the

municipalities  of  Škofja  Loka  and  Kranji,  respectively  (Absolon  and  Kratochvíl  1932, 

Deeleman-Reinhold 1978), and a further, isolated northern subpopulation occurring in one
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System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Threat type:

Threats:

cave near Eisenkappel, in Carinthia (southern Austria) (Thaler 1999). All subpopulations

are likely to be impacted by climate change.

Habitat

 Terrestrial

 Yes

Habitat (narrative)

This species has been found exclusively in cave habitats. No additional information on the

habitat was provided.

 Decline (inferred)

Justification for trend

As seen in Mammola et  al.  (2018a) for the western alpine Troglohyphantes species, a

drastic decline in the habitat suitability of T. typhlonetiformis as a consequence of climate

change is expected.

 Major Importance

 

- 7. Caves and Subterranean Habitats (non-aquatic)

Ecology

 2.4 mm

 4

 No

Ecology and traits (narrative)

This species shows a high degree of specialisation to subterranean habitats, with absence

of pigmentation and high regression of the eyes (Mammola et al. 2022a).

Threats

 Future

- 11.1. Climate change & severe weather - Habitat shifting & alteration

- 11.2. Climate change & severe weather - Droughts
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Conservation action type:

Conservation actions:

Use type:

Ecosystem service type:

Research needed:

- 11.3. Climate change & severe weather - Temperature extremes

Justification for threats

This species is  potentially  exposed due to its  extremely narrow geographic distribution

range and its presumably low dispersal capacity. As seen for the Troglohyphantes species

of the Western Alps (Mammola et al. 2018a), climate warming is expected to reduce the

currently suitable habitat for this spider.

Conservation

 In Place

- 1.1. Land/water protection - Site/area protection

- 1.2. Land/water protection - Resource & habitat protection

- 2.1. Land/water management - Site/area management

Justification for conservation actions

In Slovenia, this species has been considered as potentially threatened and included in the

category R of the national Red List of endangered species (Uradni list RS št. 82/02 in

42/10). The type locality of this species (Kevderca na Lubniku), falls within the Special Area

of Conservation of the Lubnik (SAC SI3000206). In Austria, this species was assessed in

the Red List  of  endangered spiders for  Carinthia,  as considered extremely  rare in  the

region (Komposch and Steinberger 1999).  In addition,  T. typhlonetiformis figures in the

59th Regulation of the Carinthian State Government of 2015 (LGBl. Nr. 59/2015), which

amends the Carinthian Nature Conservation Act (LGBl. Nr. 79/2002).

Other

 International

 Important

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 1.5. Research - Threats

Justification for research needed

Research on basic information such as natural history, ecology and possible threats of the

species would be needed.
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Map of records (Google Earth):

Basis of EOO and AOO:

Troglohyphantes vicinus Miller & Polenec, 1975

Species information

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Arachnida Araneae Linyphiidae 

Region for assessment: 

- Global

Reviewers

Marc Milne

Paulo Borges

Editor

Pedro Cardoso

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Slovenia

 

Suppl. material 63

 Observed

Basis (narrative)

This  species  was  collected  only  in  two  localities.  Its  low  level  of  subterranean

specialisation,  possibly  reflects  a  higher  dispersal  capacity  when  compared  to

subterranean specialised species. Given this situation, any modelling of the current habitat

suitability  is  unreliable,  and the known distribution range should be taken with caution.

Further research is needed on this species in order to assess its extinction risk.
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Min Elevation/Depth (m):

Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

AOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of locations:

Trend:

 1300

 1600

Range description

This species is known exclusively from the Mount Ratitovec, in Upper Carniola, Slovenia

(see Suppl. material 67).

Extent of occurrence

 8

 Unknown

 Unknown

 Unknown

 Unknown

Area of occupancy

 8

 Unknown

 Unknown

 Unknown

 Unknown

Locations

 Unknown

Justification for number of locations

The data available are not enough to estimate the number of locations for this species.

 Unknown
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Number of individuals:

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of subpopulations:

Trend:

System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Population

 Unknown

 Unknown

Justification for trend

The population size and trend are unknown.

 Unknown

 Unknown

 Unknown

Subpopulations

 Unknown

 Unknown

Habitat

 Terrestrial

 No

Habitat (narrative)

Specimens have been found in small mammal burrows, in beech forest litter.

 Unknown

 Major Importance

 

- 1.4. Forest - Temperate

Ecology

 2.3 mm

 2

 No
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Threat type:

Threats:

Conservation action type:

Conservation actions:

Use type:

Ecosystem service type:

Research needed:

Ecology and traits (narrative)

Not much is known about the ecology and life history of this species.

Threats

 Past

- 12. Other options - Other threat

Justification for threats

Unknown threats.

Conservation

 In Place

- 1.1. Land/water protection - Site/area protection

- 1.2. Land/water protection - Resource & habitat protection

- 2.1. Land/water management - Site/area management

Justification for conservation actions

T. vicinus was considered as potentially threatened due to its rarity and included in the

category R of the Slovenian Red List of endangered plant and animal species (Uradni list

RS št.  82/02 in 42/10).  The known records of  this  species fall  within the Natura 2000

network (SAC SI3000110 Ratitovec, SPA SI5000001 Jelovica).

Other

 International

 Important

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 1.5. Research - Threats
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Figure(s) or Photo(s):

Justification for research needed

Research on basic information such as distribution, natural history, ecology and possible

threats of the species would be needed.

Troglohyphantes vignai Brignoli, 1971

Species information

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Arachnida Araneae Linyphiidae 

Region for assessment: 

- Global

 

Fig. 15

Reviewers

Marc Milne

Paulo Borges

Figure 15.  

Troglohyphantes vignai Brignoli, 1971. Photo credit: Emanuele Biggi.
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Map of records (Google Earth):

Basis of EOO and AOO:

Min Elevation/Depth (m):

Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Editor

Pedro Cardoso

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Italy

 

Suppl. material 64

 Observed

Basis (narrative)

Caves in Western Alps have been extensively sampled, allowing to define EOO and AOO

of this species with reasonable confidence.

 1140

 2471

Range description

Troglohyphantes vignai has an area of distribution ranging from the Cottian Alps to the

Northern  Ligurian  Alps,  with a  large  distribution  gap  in  the  Maritime  Alps  (detailed

occurrences and relative references in Suppl. material 67).

Extent of occurrence

 832

 Decline (inferred)

Justification for trend

As seen in Mammola et al. (2018a) for other species of the genus Troglohyphantes of the

Western Alps, climate change is expected to affect the distribution of this species in the

future. Given the reduced thermal tolerance of this organism and its low dispersal ability

(Isaia et al. 2022), a reduction of its geographic distribution range is expected in the future.

 No
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Causes understood?:

Causes reversible?:

AOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of locations:

Trend:

Number of individuals:

Trend:

 Yes

 No

Area of occupancy

 48

 Decline (inferred)

Justification for trend

As seen in Mammola et al. (2018a) for other species of the genus Troglohyphantes of the

Western Alps, climate change is expected to affect the distribution of this species in the

future. Given the reduced thermal tolerance of this organism and its low dispersal ability

(Isaia et al. 2022), a reduction of its geographic distribution range is expected in the future.

 No

 Yes

 No

Locations

 1

Justification for number of locations

The habitat where this species occurs is affected by changes in subterranean microclimatic

conditions due to climate change, which is expected to impact the whole population (see

Mammola et al. 2018a).

 Stable

Population

 Unknown

 Decline (inferred)

Justification for trend

In view of the reduced thermal tolerance of this species (Isaia et al. 2022), alterations of

the microclimatic conditions of the habitat due to climate change are expected to impact

the whole population of this species.

Species conservation profiles of the endemic spiders Troglohyphantes (Araneae, ... 309



Basis for decline:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of subpopulations:

Trend:

System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

 

- (c) a decline in area of occupancy, extent of occurrence and/or quality of habitat

 No

 Yes

 No

Subpopulations

 10

 Decline (inferred)

Justification for trend

Because of  the adaptation to the subterranean habitat  and of  the narrow physiological

tolerance of this species, hampering dispersal through non-subterranean habitats (data on

gene flow from Mammola et al. 2015), each subpopulation reasonably occurs in a single

isolated or few contiguous localities. Accordingly, for this species we assumed at least ten

subpopulations in the range, all of them occurring in the province of Cuneo (Piemonte,

north-western Italy). All subpopulations are likely to be impacted by climate change.

Habitat

 Terrestrial

 Yes

Habitat (narrative)

Troglohyphantes vignai has been mainly found in the dark zone of natural caves or artificial

subterranean habitats such as mines and bunkers. The caves where this species has been

found are located at the medium alpine montane belt, from 1,140 up to 2,471 m, and are

characterised by mean annual temperature values ranging from 7.3 to 12.1°C. In very few

occasions, specimens were collected outside, in the vicinity of cave entrances in deep litter

or under big stones (Isaia et al. 2022).

 Decline (inferred)

Justification for trend

As seen in Mammola et al. (2018a) for other species of the genus Troglohyphantes of the

Western Alps, a drastic decline in the habitat suitability of T. vignai as a consequence of

climate change is expected.

 Major Importance
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Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Threat type:

Threats:

Conservation action type:

Conservation actions:

 

- 7. Caves and Subterranean Habitats (non-aquatic)

Ecology

 3.2 mm

 4

 No

Ecology and traits (narrative)

Specimens of the southern subpopulations (Northern Ligurian Alps) exhibit a higher degree

of specialisation to deep subterranean habitats compared with the northern subpopulations

(Cottian  Alps),  with  absence  of  pigmentation,  eye  reduction,  and  lowering  of  the

cephalothorax profile (Isaia et al. 2022, Mammola et al. 2022a). According to thermal tests,

T. vignai shows a great thermal tolerance, reaching 50% mortality at temperature values

8°C above its cave temperature (Isaia et al. 2022).

Threats

 Future

- 11.1. Climate change & severe weather - Habitat shifting & alteration

- 11.2. Climate change & severe weather - Droughts

- 11.3. Climate change & severe weather - Temperature extremes

Justification for threats

This species is  potentially  exposed due to its  extremely narrow geographic distribution

range.  As  seen  for  other  species  of  the  genus  Troglohyphantes of  the  Western  Alps

(Mammola et al. 2018a), climate  warming  is  expected  to  reduce  the  currently  suitable

habitat for this spider. Moreover, in view of its reduced thermal tolerance (Isaia et al. 2022),

this species has a limited dispersal ability, which represents an additional concern in face

of the ongoing increase of temperature.

Conservation

 In Place

- 1.1. Land/water protection - Site/area protection
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Use type:

Ecosystem service type:

Research needed:

- 1.2. Land/water protection - Resource & habitat protection

Justification for conservation actions

Some of the caves where T. vignai has been recorded are included in the Natura 2000

network  (EUAP0214  and  SAC/SPA  IT1160057  Alte  Valli  Pesio  e  Tanaro,  SAC/SPA

IT1160058 Gruppo del Monviso e Bosco dell'Alevè, SAC IT1160035 M. Antoroto).

Other

 International

 Important

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 1.5. Research - Threats

Justification for research needed

Research on basic information such as natural history, ecology and possible threats of the

species would be needed.

Troglohyphantes wiehlei Miller & Polenec, 1975

Species information

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Arachnida Araneae Linyphiidae 

Region for assessment: 

- Global

Reviewers

Marc Milne

Paulo Borges
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Map of records (Google Earth):

Basis of EOO and AOO:

Min Elevation/Depth (m):

Max Elevation/Depth (m):

EOO (km2):

Trend:

Editor

Pedro Cardoso

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Croatia

- Slovenia

- Austria

 

Suppl. material 65

 Species Distribution Model

Basis (narrative)

Multiple collection sites are known for this species. Therefore, it was possible to perform

species  distribution  modelling  to  predict  its  potential  range with  confidence limits.  See

Methods for details.

 148

 1870

Range description

The distribution range of T. wiehlei extends from southern Austria across Slovenia to north-

western Croatia (detailed occurrences and relative references in Suppl. material 67).

Extent of occurrence

 10483-17564,13418

 Stable

Justification for trend

This species has been mainly found in epigean environments, although a few records have

been  collected  in  hypogean  habitats.  In  Croatia,  the  most  south-eastern  part  of  the

distribution, specimens have been collected exclusively in caves, not far from the cave

entrance. It is plausible that anthropogenic climate change may affect the habitat suitability
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Causes ceased?:

Causes understood?:

Causes reversible?:

AOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of locations:

Trend:

Number of individuals:

of this species. However, in view of the relatively wide thermal tolerance and the relatively

high dispersal ability of non-specialised species of Troglohyphantes (Mammola et al. 2019a

), the distribution range of T. wiehlei is not expected to undergo significant reduction in the

near future. A deeper study on the impacts of climate change on this species is required.

 Yes

 Yes

 Yes

Area of occupancy

 5152-12924,8444

 Stable

Justification for trend

This species has been mainly found in epigean environments, although a few records have

been  collected  in  hypogean  habitats.  In  Croatia,  the  most  south-eastern  part  of  the

distribution, specimens have been collected exclusively in caves, not far from the cave

entrance. It is plausible that anthropogenic climate change may affect the habitat suitability

of this species. However, in view of the relatively wide thermal tolerance and the relatively

high dispersal ability of non-specialised species of Troglohyphantes (Mammola et al. 2019a

), the distribution range of T. wiehlei is not expected to undergo significant reduction in the

near future. A deeper study on the impacts of climate change on this species is required.

 Yes

 Yes

 Yes

Locations

 Not applicable

Justification for number of locations

No known threats to this species.

 Stable

Population

 Unknown
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Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of subpopulations:

Trend:

System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Size:

 Stable

Justification for trend

There are no currently known threats to the species.

 Yes

 Yes

 Yes

Subpopulations

 Unknown

 Unknown

Habitat

 Terrestrial

 No

Habitat (narrative)

This species has been mainly found in small mammal burrows, in moss, and under stones

in  mixed  forests  and  shrublands.  In  the  southern  part  of  its  range,  it  has  been  also

collected in caves.

 Stable

Justification for trend

The habitats colonised by T. wiehlei are as yet not threatened by direct human activities.

 Major Importance

 

- 1.4. Forest - Temperate

- 3.4. Shrubland - Temperate

- 4.4. Grassland - Temperate

- 7. Caves and Subterranean Habitats (non-aquatic)

Ecology

 2.5 mm
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Generation length (yr):

Dependency of single sp?:

Threat type:

Threats:

Conservation action type:

Conservation actions:

Use type:

Ecosystem service type:

 2

 No

Ecology and traits (narrative)

Specimens  show  minor  morphological  adaptations  to  the  subterranean  life,  with

pigmentation and eyes normally developed (Mammola et al. 2022a).

Threats

 Past

- 12. Other options - Other threat

Justification for threats

The threats to this species are unknown.

Conservation

 In Place

- 1.1. Land/water protection - Site/area protection

- 1.2. Land/water protection - Resource & habitat protection

- 2.1. Land/water management - Site/area management

Justification for conservation actions

The potential distribution of T. wiehlei is covered by several national parks, protected areas

and sites of the Natura 2000 network. In Austria, this species was listed in the category R

of the Red List of endangered spiders for Carinthia (Komposch and Steinberger 1999). In

addition,  this  species  has  been  listed  in  the  59th  Regulation  of  the  Carinthian  State

Government of 2015 (LGBl. Nr. 59/2015), and is fully protected by the Carinthian Nature

Conservation  Act  2002  (LGBl.  Nr.  79/2002).  In  Slovenia,  T. wiehlei was  assessed  as

potentially threatened and included in the category R of the national Red List (Uradni list

RS št. 82/02 in 42/10).

Other

 International

 Important
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Research needed:

Map of records (Google Earth):

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 1.5. Research - Threats

Justification for research needed

Research on basic information such as natural history, ecology and possible threats of the

species would be needed.

Troglohyphantes zanoni Pesarini, 1988

Species information

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Arachnida Araneae Linyphiidae 

Region for assessment: 

- Global

Reviewers

Marc Milne

Paulo Borges

Editor

Pedro Cardoso

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Italy
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Basis of EOO and AOO:

Min Elevation/Depth (m):

Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

AOO (km2):

Trend:

Suppl. material 66

 Observed

Basis (narrative)

Despite the relatively high number of records of this non-specialised species, the species

distribution predicted by the models was found to be unreliable by our own expert opinion.

In view of this, only the observed distribution range is presented.

 116

 2020

Range description

This epigean species has a disjunct distribution in the Central Lombard Prealps and in the

Colli Euganei, possibly relegated to the fragmentation of the original forest of the Po plain (

Quercus–Carpinetum) (detailed occurrences and relative references in Suppl. material 67).

Extent of occurrence

 7664

 Stable

Justification for trend

This species has been mainly found in epigean environments, although a few records have

been collected in hypogean habitats.  It  is  plausible that climate change may affect the

habitat suitability of this species. However, in view of the relatively wide thermal tolerance

and the relatively high dispersal ability of non-specialised species of Troglohyphantes (

Mammola et al.  2019a),  the distribution range of T. zanoni is not expected to undergo

significant reduction in the near future. A deeper study on the current distribution of this

species and on the potential impacts of climate change is required.

 Yes

 Yes

 Yes

Area of occupancy

 144

 Stable
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Causes ceased?:

Causes understood?:

Causes reversible?:

Number of locations:

Trend:

Number of individuals:

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Number of subpopulations:

Trend:

Justification for trend

This species has been mainly found in epigean environments, although a few records have

been collected in hypogean habitats.  It  is  plausible that climate change may affect the

habitat suitability of this species. However, in view of the relatively wide thermal tolerance

and the relatively high dispersal ability of non-specialised species of Troglohyphantes (

Mammola et al.  2019a),  the distribution range of T. zanoni is not expected to undergo

significant reduction in the near future. A deeper study on the current distribution of this

species and on the potential impacts of climate change is required.

 Yes

 Yes

 Yes

Locations

 Not applicable

Justification for number of locations

No known threats to this species.

 Stable

Population

 Unknown

 Stable

Justification for trend

There are no currently known threats to the species.

 Yes

 Yes

 Yes

Subpopulations

 Unknown

 Unknown
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System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Threat type:

Justification for trend

The subpopulation occurring in the southern part of the range (Colli  Euganei), is highly

isolated within an intensively-managed agricultural matrix, hampering exchanges with other

subpopulations occurring north, in the Central Lombard Prealps.

Habitat

 Terrestrial

 No

Habitat (narrative)

Specimens of T. zanoni have been frequently found at lower elevation in forests, while at

higher elevation they have been found in a variety of cool habitats. Individuals have been

collected also in hypogean habitats.

 Stable

Justification for trend

The habitats colonised by T. zanoni are as yet not threatened by direct human activities.

 Major Importance

 

- 1.4. Forest - Temperate

- 7. Caves and Subterranean Habitats (non-aquatic)

Ecology

 2.4 mm

 2

 No

Ecology and traits (narrative)

Specimens show minor morphological specialisation to subterranean life, showing slight

eye regression (Mammola et al. 2022a).

Threats

 Past
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Threats:

Conservation action type:

Conservation actions:

Use type:

Ecosystem service type:

Research needed:

- 12. Other options - Other threat

Justification for threats

The existence of threats is unknown for this species.

Conservation

 In Place

- 1.1. Land/water protection - Site/area protection

- 1.2. Land/water protection - Resource & habitat protection

- 2.1. Land/water management - Site/area management

Justification for conservation actions

The  known  records  of  T. zanoni fall  within  several  sites  of  the  Natura  2000  network

(EUAP0243 Parco Regionale dei Colli Euganei and SAC/SPA IT3260017 Colli Euganei -

Monte Lozzo - Monte Ricco, SAC IT2030002 Grigna Meridionale, SAC IT2060004 Alta Val

di  Scalve,  SAC  IT2060005  Val  Sedornia  -  Val  Zurio  -  Pizzo  della  Presolana,  SAC

IT2060009 Val Nossana - Cima di Grem, SPA IT2030601 Grigne, SPA IT2060401 Parco

Regionale Orobie Bergamasche).

Other

 International

 Important

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 1.5. Research - Threats

Justification for research needed

Research on basic information such as natural history, ecology and possible threats of the

species would be needed.

Discussion

In this work, we assessed the extinction risk of 66 species of spiders belonging to the

genus Troglohyphantes occurring in the Alps and in the north-western Dinarides (Fig. 16)
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according to the IUCN Red List Criteria (IUCN 2001, IUCN 2012). In most cases (62 out of

66 species), the data in hand allowed us to calculate the Extent Of Occurrence (EOO) and

the Area Of Occupancy (AOO).

For 46 species, we derived geographic information, based on the known occurrences. In

other cases (16 species), the number of occurrences allowed the application of Species

Distribution Models. Four species were missing critical information to assess their status,

being known on one or very few specimens or never being recorded after their original

description (T. cavadinii, T. comottii, T. cruentus and T. pavesii).

Most of the species considered have a very narrow distribution range (14 species occurring

in  only  1–2 localities),  with  an  estimated  EOO < 20,000 km  and AOO < 2,000 km ,

meeting the thresholds for the inclusion in the threatened categories (Fig. 17). Only five

species are more widespread, with an estimated EOO > 20,000 km  (Fig. 17).

Twenty species cover more than one country (seven of them more than two), whereas

most of the species are restricted to one single country: 30 species occur only in Italy, 11 in

Slovenia, three in Croatia, one in Austria and one in France (Fig. 18).

2 2

2

Figure 16.  

Map of  the Alps and the north-western Dinarides,  showing all  records of  Troglohyphantes

spiders  considered  in  this  work.  AT  =  Austria;  BA  =  Bosnia  and  Herzegovina;  CH  =

Switzerland; DE = Germany; FR = France; HR = Croatia; IT = Italy; SI = Slovenia.
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Trends in EOO, AOO and habitat quality were considered to be stable for 30 species (Fig.

19). These show minor adaptation to subterranean life, being mainly found in the vicinity of

the cave entrance or  in  shallow subterranean habitats  and for  which no current  major

threats are known. It seems likely that these species are more able to withstand ecological

variations and higher  temperature increases compared to  highly  adapted subterranean

species (Mammola et al. 2019a).

a b

Figure 17. 

Geographic range measures of the Troglohyphantes species assessed in this study: a Extent

Of Occurrence (EOO) and b Area Of Occupancy (AOO).

Figure 18.  

Number of the Troglohyphantes species considered by country.
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Although most of the species showing poor adaptation to subterranean life have relatively

low extinction risk in view of their relatively wide thermal tolerance and the relatively high

dispersal ability, there are a number of species with a very restricted distribution, requiring

further research attention and protection measures.

For 30 species, we inferred a decline in the EOO, AOO and habitat quality (Fig. 19). The

majority of them are subterranean specialised species, thus showing fine-tuned thermal

tolerance  to  the  constant  and  narrow temperature  ranges  of  the  subterranean  habitat

(Mammola et al. 2019a). In a climate change perspective, this ecological feature turns out

to  be  a  strong  limitation,  preventing  subterranean  adapted  species  to  accommodate

changing conditions by dispersal or to persist in situ (Mammola et al. 2018a, Mammola et

al.  2019b).  Subterranean habitats are more sensitive to perturbation than other habitat

types. Anthropogenic global warming is expected to significantly influence and modify the

underground climate (Badino 2004, Domínguez-Villar et al. 2014, Mammola et al. 2019b).

Considering their high sensitivity to the potential subterranean climatic variation induced by

climate change, a reduction in the extent of the distribution of Troglohyphantes specialised

species is expected, as demonstrated by Mammola et al. (2018a) for the species of the

Western Alps.

Quarrying activities represented the major threat to one species, T. exul, a highly adapted

subterranean  species  occurring  in  a  single  cave,  for  which  the  nearby  quarries  are

expected to cause critical damage to cave habitat, altering microclimate and decreasing

overall habitat quality.

Figure 19.  

Trend of Extent Of Occurrence (EOO), Area Of Occupancy (AOO) and habitat quality of the

Troglohyphantes species considered.
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Habitat loss and land-use change due to urbanisation and infrastructure development are

also  considered  to  be  important  drivers  of  increased  extinction  risk  in  cave  animals,

although they were identified as the main reason for the declining AOO and EOO for two

species only (T. latzeli and T. liburnicus). Urban development can impact habitats through

physical degradation and fragmentation, pollution by solid and liquid municipal waste and

railway and road construction, leading to drastic declines in natural populations.

The main factor in the decline of T. tauriscus was identified as forestry and silvicultural

practices, which is expected to lead to a loss of habitat suitability in some subpopulations

across the species’ range.

The high input agricultural activities represent the main threat for T. spatulifer, a species

restricted  to  an  isolated  forest  patch  embedded in  an  intensively-managed agricultural

landscape.

Forestry  and  intensive  agricultural  activities  are  also  expected  to  negatively  affect  the

habitat quality of other Troglohyphantes species in several areas, but it remains unclear

whether they may represent major threats to the survival of these species.

For several subterranean species, a secondary impact has been recognised to be driven

by tourism in caves. Cave tourism can have several impacts on the cave environment,

such  as  physical  modifications  to  cave  habitats,  marked  fluctuations  in  temperature,

changes  in  relative  humidity  and  carbon  dioxide  concentrations  and  the  possible

accumulation of litter left  by tourists in the cave (Fernandez-Cortes et al.  2011). These

impacts negatively affect the subterranean ecological processes with cascade effects on all

trophic levels.

The main threats to Troglohyphantes species are summarised in Fig. 20.

Figure 20.  

Main threats to the Troglohyphantes species assessed in this study.

 

Species conservation profiles of the endemic spiders Troglohyphantes (Araneae, ... 325

https://arpha.pensoft.net/zoomed_fig/7861651
https://arpha.pensoft.net/zoomed_fig/7861651
https://arpha.pensoft.net/zoomed_fig/7861651
https://doi.org/10.3897/BDJ.10.e87261.figure20
https://doi.org/10.3897/BDJ.10.e87261.figure20
https://doi.org/10.3897/BDJ.10.e87261.figure20


A considerable proportion of the species assessed has been found in protected areas and

in sites of the Natura 2000 network. More than 80% of the species (53) here considered

had at least one record in a site belonging to the Natura 2000 network and many of the

subterranean  occurrences  have  been  collected  in  sites  identified  as  Annex  I  habitats

“Caves not open to the public” (Habitat 8310). However, most of the species assessed

have a narrow distribution range that  seldom overlaps with protected areas and many

habitats of high conservation value for the Troglohyphantes species are poorly represented

in the Natura 2000 network. Therefore, several species do not benefit from the Habitats

Directive.

In addition, only 14 species (21%) are mentioned in national and sub-national legislation

(Austria  and  Croatia).  Almost  all  of  them  (13  species)  have  been  listed  in  the  59th

Regulation of the Carinthian State Government of 2015 (LGBl. Nr. 59/2015) and are fully

protected  from  capture,  collection,  killing  and  disturbance  according  to  the  Carinthian

Nature Conservation Act 2002 (LGBl. Nr. 79/2002). One species, T. liburnicus, is strictly

legally protected in Croatia according to the Nature Protection Act (Official Gazette 70/05,

NN 139/2008).

Of all  species considered in this study, 25 (38%) are mentioned in regional  Red Lists.

Fifteen species are listed in the Red List of Slovenia (Uradni list RS št. 82/02 in 42/10) and

considered  potentially  threatened  due  to  their  rarity  (category  R).  Eight  species  are

assessed in the Red List of endangered spiders for Carinthia (Komposch and Steinberger

1999), seven of which are considered extremely rare in the region (category R) and one is

assessed as generally threatened (category G). Three species are listed in the category R

of both the national Red List of spiders of Germany (Blick et al. 2016) and the regional Red

List of Bavaria (Blick and Scheidler 2004). One species is assessed as Vulnerable in the

Red Book of Croatian Cave Dwelling Fauna (Ozimec et al. 2009).

Three species (T. gracilis, T. similis and T. spinipes) are listed as Vulnerable in the IUCN

Red  List,  based  on  their  restricted  geographical  distribution  (World  Conservation

Monitoring  Centre  1996a,  World  Conservation  Monitoring  Centre  1996b,  World

Conservation  Monitoring  Centre  1996c).  However,  they  were  assessed  before  the

publication of the new IUCN standards (version 3.1, 2001) and their evaluation is outdated

and hard to compare with the assessments provided in this work.

One of the main shortfalls in the conservation of Troglohyphantes species is the general

lack of biological information. As pointed out for spiders in Europe (Milano et al. 2021) and

more generally for invertebrates (Cardoso et al. 2011), the majority of species are poorly

known and the information is usually limited to their geographic distributions. Reliable data

on population size are not available for any species of Troglohyphantes and their trends

were mainly inferred by the decline in EOO and AOO. This makes the determination of the

conservation  status  of  these  species  difficult,  with  the  risk  of  providing  incomplete

assessments and leaving many endangered species out from conservation planning and

conservation priorities.
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Long-term monitoring of species populations would be essential to provide key information

on the population dynamics and their  trends when assessing the species conservation

(Mammola et al. 2022). Given  the  limited  resources  available  for  conservation  and  the

need to maximise their  allocation,  monitoring the health of  populations through a trait-

based approach,  such as the estimation of  the stenothermic profiles  of  the species in

relation to the variations of cave temperatures (Mammola et al. 2019b, Isaia et al. 2022) or

the measurement of  the species performance via morphological  traits  (Mammola et  al.

2019a, Milano et al. in press), could help to reduce the knowledge gap (Lowe et al. 2020).

According to the threats identified for Troglohyphantes species, active management of the

habitats more sensitive to perturbation is considered a priority for the conservation of the

species.  Subterranean  specialised  species,  in  particular,  could  benefit  from  general

effective measures aiming at preserving the subterranean ecosystems (see Mammola et

al. 2019c and Mammola et al. 2022). Although the protection of these habitats cannot limit

the impact of climate change, the prevention or reduction of additional stress can increase

the resilience of habitats and species to the effects of climate change.

Spiders  have  already  been  shown  to  be  efficient  and  effective  bioindicators  in  many

terrestrial ecosystems (Bonte et al. 2002, Scott et al. 2006). Given their adaptations to the

stringent conditions of the hypogean habitat (Deeleman-Reinhold 1978, Isaia et al. 2017, 

Mammola  et  al.  2019a,  Mammola  et  al.  2020)  and  their  vulnerability  to  microclimatic

variations  (Mammola  et  al.  2019b),  subterranean  specialised  Troglohyphantes species

could be potentially used as adequate bioclimatic indicators.
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