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Ecosystem services:

Research needed:

Figure(s) or Photo(s):

- 7. Nutrient Cycling

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 2.2. Conservation Planning - Area-based Management Plan

- 3.1. Monitoring - Population trends

- 3.4. Monitoring - Habitat trends

Justification for research needed

Further research is needed into its ecology and life history in order to find additional extant

specimens  in  some  meddle  elevation  forest  patches  in  Terceira  island  and  obtain

information on population size, distribution and trends. It is also necessary an area-based

management plan and a monitoring plan for the invertebrate community in the habitat in

order to contribute to perform a species potential recovery plan.

Tarphius rufonodulosus Israelson, 1984

Species information

Common names

Ironclad beetle (English); Escaravelho-cascudo-da-mata (Portuguese)

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Insecta Coleoptera Zopheridae 

Taxonomic notes

This species is characterized by (Borges et al. 2017): body surface sparingly covered with

setae; external row of lateral  margin of pronotum with about 30 short  and leaf shaped

setae; elytrae with pale pattern enclosing nodules; elytral nodules developed with a pattern

formula 1, 2/3, 2, 2, 1.

Region for assessment: 

- Global

 

Fig. 34

316 Borges P et al



Map of records (Google Earth):

Basis of EOO and AOO:

Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Portugal

 

Suppl. material 52

 Observed

Figure 34.  

Tarphius rufonodulosus from Pico Alto (Santa Maria, Azores) (Credit: Erno-Endre Gergely).

Scale 0.5 mm.
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Min Elevation/Depth (m):

Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

AOO (km2):

Trend:

Basis (narrative)

The extent of occurrence (EOO) is 28 km  and the maximum area of occupancy (AOO) is

28 km .

 200

 500

Range description

Tarphius rufonodulosus is a single-island endemic species restricted to Santa Maria island

(Azores, Portugal) (Borges et al. 2010, Borges et al. 2017), known from Natural Forest

Reserve of Pico Alto (Santa Maria).

Extent of occurrence

 28

 Decline (inferred)

Justification for trend

This species is particularly widespread, occurring in a small native patch of forest and in

several exotic forests. The species continues in decline due to native forest destruction,

Cryptomeria japonica pulp plantations management and due to habitat degradation by the

rapid advance of invasive plant species that are changing the habitat (Borges et al. 2017).

 No

 Yes

 Unknown

 Unknown

Area of occupancy

 28

 Decline (inferred)

Justification for trend

The species occurs in native and exotic forests, included in a Natural Forest Reserve of S.

Maria (Borges et al. 2017). The AOO is sligthy overestimated, being the AOO with native

forest around 0.09 km². The species continues in decline due to native forest destruction,

Cryptomeria japonica pulp plantations management and due to habitat degradation by the

rapid advance of invasive plant speciesthat are changing the habitat (Borges et al. 2017).

2

2
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Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

Number of locations:

Trend:

Extreme fluctuations?:

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

 No

 Yes

 Unknown

 Unknown

Locations

 4

Justification for number of locations

The species occurs in several native forest patches included in a Natural Forest Reserve

and in exotic forest patches, in the Santa Maria island.

 Decline (inferred)

Justification for trend

In the last 50 years major alterations were made in the territory with impacts in native

habitats. Four locations that were highly impacted by invasive plants in the last ten years

and some of them may disappear as a consequence of transformation of patches of exotic

forest into pastureland.

 Unknown

Population

 Decline (inferred)

Justification for trend

The species is abundant, particularly in the canopy of several endemic trees in a patch of

native  forest  of  Santa  Maria  Island.  A  continuing  decline  in  the  number  of  mature

individuals is inferred from monitoring schemes and from the ongoing habitat degradation

due to  invasions of  alien  plants  (namely  Pittosporum undulatum)  and the  Cryptomeria 

japonica pulp plantations management (Borges et al.  2017).  Some of the patches with

exotic plants may disappear in near future for the implementation of pastures with further

impacts on the population abundance.

 No

 Yes

 Unknown

 Unknown
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Number of subpopulations:

Trend:

Extreme fluctuations?:

Severe fragmentation?:

System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Subpopulations

 4

 Decline (inferred)

Justification for trend

The species is abundant, particularly in the canopy of several endemic trees in a patch of

native forest of S. Maria Island. A continuing decline in the number of subpopulations is

inferred  from  monitoring  schemes  and  from  the  ongoing  habitat  degradation  due  to

invasions of alien plants (namely Pittosporum undulatum) and the Cryptomeria japonica

pulp plantations management (Borges et al. 2017). Some of the subpopulations occurring

in exotic forest may disappear in near future for the implementation of pastures.

 Unknown

 Yes

Justification for fragmentation

Major land-use changes at all elevations in S. Maria island promoted the creation of small

patches of native and exotic forest. The species occurs in one natural forest fragment and

small  patches  of  exotic  forest  that  are  isolated  in  a  sea of  pastures  and Cryptomeria 

japonica plantations that were highly impacted by invasive plants in the last ten years.

Habitat

 Terrestrial

 Yes

Habitat (narrative)

The species is particularly abundant in the canopies of native trees (e.g. Picconia azorica)

and under-bark of dead trees both in native and exotic forests (dominated by Acacia spp.

and Cryptomeria japonica). This species has an altitudinal range between 200 and 500 m.

 Decline (observed)

Justification for trend

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et  al.  2010).  Currently the rapid advance of  invasive plant  species are

decreasing the quality of the habitat (Borges et al. 2017).

 Major Importance
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Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Threat type:

Threats:

Threat type:

Threats:

 

- 1.4. Forest - Temperate

- 14.3. Artificial/Terrestrial - Plantations

- 16. Introduced vegetation

Ecology

 0.23 cm

 1

 No

Ecology and traits (narrative)

This is a nocturnal fungivorous species. This is an univoltine species.

Threats

 Ongoing

- 2.2.1. Agriculture & aquaculture - Wood & pulp plantations - Small-holder plantations

- 8.1.2. Invasive and other problematic species, genes & diseases - Invasive non-native/

alien species/diseases - Named species

 Future

- 2.3. Agriculture & aquaculture - Livestock farming & ranching

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

- 11.2. Climate change & severe weather - Droughts

Justification for threats

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et al. 2010). Currently, the rapid advance and expansion of invasive plants

species is the major threat (Borges et al. 2017), particularly Pittosporum undulatum and

Hedychium gardnerianum that ar changing the habitat structure, namely decreasing the

cover of bryophytes and ferns in the soil and promoting the spread of other plants. The

management of Cryptomeria plantations could be also a problem for the subpopulations

living in this habitat.  Based on Ferreira et al.  2016 the habitat will  further decline as a

consequence of climate change (increasing number of droughts and habitat shifting and

alteration).  An additional  future  threat  will  be  the transformation of  some of  the  exotic

patches in pastures with further impacts on the population abundance.
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Conservation action type:

Conservation actions:

Conservation action type:

Conservation actions:

Use type:

Ecosystem service type:

Ecosystem services:

Research needed:

Conservation

 In Place

- 1. Land/water protection

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

 Needed

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

- 2.2. Land/water management - Invasive/problematic species control

- 2.3. Land/water management - Habitat & natural process restoration

- 4. Education & awareness

- 5.4.3. Law & policy - Compliance and enforcement - Sub-national level

Justification for conservation actions

The species is not protected by regional law. Its habitat is in a regionally protected area

(Natural Forest Reserve of Pico Alto in Sta Maria island). Degraded habitats should be

restored with the removal of invasive species. A strategy needs also to be developed to

address the future threat  by climate change.  It  is  necessary a monitoring plan for  the

invertebrate community  in  the habitat  in  order  to  contribute to  the conservation of  this

species. A habitat management plan is needed and anticipated to be developed during the

coming years.  Since this  species is  an icone of  the relict  native Azorean forests,  it  is

suggested that some awareness measures should be put in practice.

Other

 International

 Less important

- 7. Nutrient Cycling

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 3.1. Monitoring - Population trends

- 3.4. Monitoring - Habitat trends
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Figure(s) or Photo(s):

Justification for research needed

Further research is needed into its ecology and life history in order to find additional extant

specimens in more forest areas in S. Maria and obtain information on population size,

distribution  and  trends.  It  is  also  necessary  a  monitoring  plan  for  the  invertebrate

community in the habitat in order to contribute to perform a species potential recovery plan.

Monitoring every ten years using the BALA protocol will inform about habitat quality (see

e.g. Gaspar et al. 2011).

Tarphius serranoi Borges, 1991

Species information

Common names

Ironclad beetle (English); Escaravelho-cascudo-da-mata (Portuguese)

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Insecta Coleoptera Zopheridae 

Taxonomic notes

This species is characterized by (Borges et al.  2017): body surface covered with more

dense setae; external row of lateral margin of pronotum with 15-16 almost leaf shaped

setae; elytral nodules evanescent with a pattern formula 3/2, 3, 2, 0/1.

Region for assessment: 

- Global

 

Fig. 35
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Map of records (Google Earth):

Basis of EOO and AOO:

Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Portugal

 

Suppl. material 53

 Observed

Figure 35.  

Tarphius serranoi from Pico Alto (Santa Maria, Azores) (Credit: Erno-Endre Gergely). Scale

0.5 mm.
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Min Elevation/Depth (m):

Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

AOO (km2):

Trend:

Basis (narrative)

The extent of occurrence (EOO) is 8 km  and the maximum area of occupancy (AOO) is 8

km .

 400

 50

Range description

Tarphius  serranoi is  a  single-island  endemic  species  restricted  to  Santa  Maria  island

(Azores, Portugal) (Borges et al. 2010, Borges et al. 2017), known from Natural Forest

Reserve of Pico Alto (S. Maria).

Extent of occurrence

 8

 Decline (inferred)

Justification for trend

This species occurs in a small  patch of  native forest  (dominated by Erica azorica and

Picconia azorica) included in a Natural forest Reserve of Santa Maria island. This is a very

rare species with a reduced extent of occurrence. The species continues in decline due to

habitat loss and the expansion of invasive plant species (Borges et al. 2017).

 No

 Yes

 Unknown

 Unknown

Area of occupancy

 8

 Decline (inferred)

Justification for trend

The species occurs in a small patch of native forest, included in a Natural Forest Reserve

of Santa Maria. The AOO is overestimated, since the area of its remaining native habitat is

now only  around  0.09  km².  The  species  continues  in  decline  due  to  reduced  area  of

occupancy, habitat loss and the expansion of invasive plant species (Borges et al. 2017).

2

2
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Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

Number of locations:

Trend:

Extreme fluctuations?:

Trend:

Basis for decline:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

 No

 Yes

 Unknown

 Unknown

Locations

 1

Justification for number of locations

The species occurs in a single native forest patch included in the Natural Forest Reserve of

Pico Alto, that has a very low Index of Biotic Integrity (Gaspar et al. 2011).

 Decline (inferred)

Justification for trend

One location that has a very low Index of Biotic Integrity (Gaspar et al. 2011) with a size of

0.09 km² and invasive plants can drive this species to extinction very fast.

 Unknown

Population

 Decline (inferred)

Justification for trend

The species is very rare and only occurs in a small patch of native forest in Santa Maria

island. A continuing decline in the number of mature individuals is inferred from monitoring

protocols  and  from  the  ongoing  habitat  degradation  due  to  invasions  of  alien  plants

(namely  Pittosporum undulatum and  Hedychium gardnerianum)  and  the  Cryptomeria 

japonica management (Borges et al. 2017).

 

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

 No

 Yes

 Unknown

 Unknown

326 Borges P et al



Number of subpopulations:

Trend:

Extreme fluctuations?:

System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Subpopulations

 1

 Decline (inferred)

Justification for trend

The species is very rare and only occurs in a small patch of native forest in Santa Maria

island. A continuing decline in the habitat is inferred from monitoring schemes and from the

ongoing  habitat  degradation  due  to  invasions  of  alien  plants  (namely  Pittosporum 

undulatum and Hedychium gardnerianum) and the Cryptomeria japonica management (

Borges et al. 2017). The remaining patch on native vegetation located in a Natural Forest

Reserve (Pico Alto) has a very low Index of Biotic Integrity (Gaspar et  al.  2011).  As a

consequence the subpopulation may become extinct in short to medium period.

 Unknown

Habitat

 Terrestrial

 Yes

Habitat (narrative)

The species is very rare, and only occurs in a small patch of native forest, dominated by

the  native  plantas  Erica azorica,  Morella faya and  Picconia azorica and  the  invasive

Pittosporum undulatum in Santa Maria island (Borges et al.  2017). It  has an altitudinal

range between 400 and 500 m.

 Decline (observed)

Justification for trend

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et  al.  2010).  Currently the rapid advance of  invasive plant  species are

decreasing the quality of the habitat (Borges et al. 2017).

 Major Importance

 

- 1.4. Forest - Temperate

Ecology
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Size:

Generation length (yr):

Dependency of single sp?:

Threat type:

Threats:

Threat type:

Threats:

Conservation action type:

Conservation actions:

Conservation action type:

 0.23 cm

 1

 No

Ecology and traits (narrative)

This is a nocturnal fungivorous species that lives associated with lichens in tree canopies,

but also in the soil. This is an univoltine species.

Threats

 Ongoing

- 2.2.1. Agriculture & aquaculture - Wood & pulp plantations - Small-holder plantations

- 8.1.2. Invasive and other problematic species, genes & diseases - Invasive non-native/

alien species/diseases - Named species

 Future

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

- 11.2. Climate change & severe weather - Droughts

Justification for threats

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et al. 2010). Currently, the rapid advance and expansion of invasive plants

species is the major threat (Borges et al. 2017), particularly Pittosporum undulatum and

Hedychium gardnerianum that are changing the habitat structure, namely decreasing the

cover of bryophytes and ferns in the soil and promoting the spread of other plants. Based

on Ferreira et al. 2016 the habitat will further decline as a consequence of climate change

(increasing number of droughts and habitat shifting and alteration).

Conservation

 In Place

- 1. Land/water protection

 Needed
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Conservation actions:

Use type:

Ecosystem service type:

Ecosystem services:

Research needed:

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

- 2.2. Land/water management - Invasive/problematic species control

- 2.3. Land/water management - Habitat & natural process restoration

- 4. Education & awareness

- 5.4.3. Law & policy - Compliance and enforcement - Sub-national level

Justification for conservation actions

The species is protected by regional law (RAA 2012). Its habitat is in a regionally protected

area (Natural Forest Reserve of Pico Alto in Sta Maria island). Degraded habitats should

be restored with the removal of invasive species. A strategy needs also to be developed to

address the future threat  by climate change.  It  is  necessary a monitoring plan for  the

invertebrate community  in  the habitat  in  order  to  contribute to  the conservation of  this

species. A habitat management plan is needed and anticipated to be developed during the

coming years.  Since this  species is  an icone of  the relict  native Azorean forests,  it  is

suggested that some awareness measures should be put in practice.

Other

 International

 Less important

- 7. Nutrient Cycling

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 2.2. Conservation Planning - Area-based Management Plan

- 3.1. Monitoring - Population trends

- 3.4. Monitoring - Habitat trends

Justification for research needed

Further research is needed into its ecology and life history in order to find additional extant

specimens  in  areas  od  exotic  plantations around  Pico  Alto  (S.  Maria)  and  obtain

information on population size, distribution and trends. It is also necessary an area-based

management plan and a monitoring plan for the invertebrate community in the habitat in

order to contribute to perform a species potential recovery plan. Monitoring every ten years

using the BALA protocol will inform about habitat quality (see e.g. Gaspar et al. 2011).
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Figure(s) or Photo(s):

Tarphius tornvalli Gillerfors, 1986

Species information

Common names

Ironclad beetle (English); Escaravelho-cascudo-da-mata (Portuguese)

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Insecta Coleoptera Zopheridae 

Taxonomic notes

The species belongs to the “tornvalli” complex and is characterized by (Borges et al. 2017):

lateral margins of pronotum arcuate since the anterior angles to the posterior ones, slightly

sinuate before the hind angles; setae strongly needle-like; elytral nodules well developed

with a pattern formula 2, 3, 2, 1.

Region for assessment: 

- Global

 

Fig. 36

Figure 36.  

Tarphius tornvalli from Tronqueira (S. Miguel, Azores) (Credit: Erno-Endre Gergely). Scale 0.5

mm.
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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:

Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Portugal

 

Suppl. material 54

 Observed

Basis (narrative)

The extent  of  occurrence (EOO) is ca. 380 km  and the maximum area of  occupancy

(AOO) is 52 km .

 500

 1000

Range description

Tarphius  tornvalli is  a  single-island  endemic  species  restricted  to  São  Miguel  island

(Azores, Portugal) (Borges et al. 2017), known from Natural Forest Reserves of Pico da

Vara, Graminhais and Atalhada.

Extent of occurrence

 380

 Decline (inferred)

2

2
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Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

AOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

Number of locations:

Trend:

Justification for trend

This species occurs in native forests included in several Natural Forest Reserves of S.

Miguel island. It also occurs in exotic forests (mainly dominated by Cryptomeria japonica 

plantations). The Extent of Occurrence includes habitats not occupied by this species. The

species  continues  in  decline  due  to  native  forest  destruction,  Cryptomeria japonica 

plantations management and due to habitat degradation by the rapid advance of invasive

plant species.

 No

 Yes

 Unknown

 Unknown

Area of occupancy

 52

 Decline (inferred)

Justification for trend

The species occurs in native forests included in Natural  Forest  Reserves of  S.  Miguel

island. Possibly the AOO value is overestimated. The species continues in decline due to

native forest destruction, Cryptomeria japonica plantations management and due to habitat

degradation by the rapid advance of invasive plant species.

 No

 Yes

 Unknown

 Unknown

Locations

 7

Justification for number of locations

The species occurs in several native forest patches included in Natural Forest Reserves

and in Cryptomeria plantations, in the S. Miguel island.

 Decline (inferred)
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Extreme fluctuations?:

Trend:

Basis for decline:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

Number of subpopulations:

Trend:

Extreme fluctuations?:

Severe fragmentation?:

Justification for trend

In the last 50 years major alterations were made in the territory with impacts in native

habitats. Seven locations that were highly impacted by invasive plants in the last ten years.

These invasive plants are changing the structure of the forest and the cover of bryophytes

and ferns in the soil decreasing the quality of the habitat with impacts on the species.

 Unknown

Population

 Decline (inferred)

Justification for trend

The species is abundant, particularly in the well preserved patches of native forests of S.

Miguel island. A continuing decline in the number of mature individuals is inferred from

monitoring schemes and from the ongoing habitat degradation due to invasions of alien

plants (Hedychium gardnerianum) (Borges et al. 2017).

 

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

 No

 Yes

 Unknown

 Unknown

Subpopulations

 7

 Decline (inferred)

Justification for trend

The species is abundant, particularly in the well preserved patches of native forests of S.

Miguel  island.  A  continuing  decline  in  the  number  of  subpopulations  is  inferred  from

monitoring schemes and from the ongoing habitat degradation due to invasions of alien

plants (Hedychium gardnerianum) (Borges et al. 2017).

 Unknown

 Yes
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System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Justification for fragmentation

Major land-use changes at all elevations in S. Miguel island promoted the creation of small

patches of native and exotic forest. The species occurs in three natural forest fragment and

small  patches  of  exotic  forest  that  are  isolated  in  a  sea of  pastures  and Cryptomeria 

japonica plantations that were highly impacted by invasive plants in the last ten years.

Habitat

 Terrestrial

 Yes

Habitat (narrative)

The species is particularly abundant, namely this species lives in the soil litter and occuring

in some of the larger and well preserved patches of native forests of S. Miguel island. It

also occurs under the bark of dead endemic and exotic trees (Borges et al. 2017). This

species has an altitudinal range between 500 and 1000 m.

 Decline (observed)

Justification for trend

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et  al.  2010).  Currently the rapid advance of  invasive plant  species are

decreasing the quality of the habitat (Borges et al. 2017).

 Major Importance

 

- 1.4. Forest - Temperate

- 14.3. Artificial/Terrestrial - Plantations

- 16. Introduced vegetation

Ecology

 0.27 cm

 1

 No

Ecology and traits (narrative)

This is a nocturnal fungivorous species. This is an univoltine species.
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Threat type:

Threats:

Threat type:

Threats:

Conservation action type:

Conservation actions:

Conservation action type:

Conservation actions:

Threats

 Ongoing

- 2.2.1. Agriculture & aquaculture - Wood & pulp plantations - Small-holder plantations

- 8.1.2. Invasive and other problematic species, genes & diseases - Invasive non-native/

alien species/diseases - Named species

 Future

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

- 11.2. Climate change & severe weather - Droughts

Justification for threats

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et al. 2010). Currently, the rapid advance and expansion of invasive plants

species is the major threat (Borges et al. 2017), particularly Hedychium gardnerianum and

Pittosporum undulatum that  are  changing the habitat  structure,  namely  decreasing the

cover of bryophytes and ferns in the soil and promoting the spread of other plants. The

management  of  Cryptomeria japonica plantations can  be  also  a  problem  for  the

subpopulations living in this habitat. Based on Ferreira et al. 2016 the habitat will further

decline as a consequence of climate change (increasing number of droughts and habitat

shifting and alteration).

Conservation

 In Place

- 1. Land/water protection

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

 Needed

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

- 2.2. Land/water management - Invasive/problematic species control

- 2.3. Land/water management - Habitat & natural process restoration

- 4. Education & awareness

- 5.4.3. Law & policy - Compliance and enforcement - Sub-national level
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Use type:

Ecosystem service type:

Ecosystem services:

Research needed:

Justification for conservation actions

The species is not protected by regional law. Its habitat is in regionally protected areas

(Natural Forest Reserves of Pico da Vara, Graminhais and Atalhada, in S. Miguel island).

Degraded habitats should be restored with the removal  of  invasive species.  A strategy

needs also to be developed to address the future threat by climate change. It is necessary

a monitoring plan for the invertebrate community in the habitat in order to contribute to the

conservation of this species. A habitat management plan is needed and anticipated to be

developed during the coming years.  Since this  species is  an icone of  the relict  native

Azorean forests, it is suggested that some awareness measures should be put in practice.

Other

 International

 Less important

- 7. Nutrient Cycling

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 3.1. Monitoring - Population trends

- 3.4. Monitoring - Habitat trends

Justification for research needed

Further  research  is  needed  into  its  ecology  and  life  history  in  order  to  find  extant

specimens in additional areas in S. Miiguel namely in Lagoa do Fogo and Lagoa das Sete

Cidades  and  obtain  information  on  population  size,  distribution  and  trends.  It  is  also

necessary  a  monitoring  plan  for  the  invertebrate  community  in  the  habitat  in  order  to

contribute to perform a species potential recovery plan. Monitoring every ten years using

the BALA protocol will inform about habitat quality (see e.g. Gaspar et al. 2011).

Tarphius wollastoni Crotch, 1867

Species information

Common names

Ironclad beetle (English); Escaravelho-cascudo-da-mata (Portuguese)
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Map of records (Google Earth):

Basis of EOO and AOO:

Min Elevation/Depth (m):

Taxonomy

Kingdom Phylum Class Order Family

Animalia Arthropoda Insecta Coleoptera Zopheridae 

Taxonomic notes

This was the first species of Tarphius described for the Azores. This species belongs to the

“azoricus+wollastoni+depressus”  complex and is  characterized by (Borges et  al.  2017):

lateral margins of pronotum arcuate between the anterior and the hind angles; pronotal

setae obtuse, rigid and decumbent elytral nodules well developed with a pattern formula 3,

3, 2, 1.

Region for assessment: 

- Global

Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm: 

- Palearctic

Countries: 

- Portugal

 

Suppl. material 55

 Observed

Basis (narrative)

The extent of occurrence (EOO) is 8 km  and the maximum area of occupancy (AOO) is 8

km .

 800

2

2
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Max Elevation/Depth (m):

EOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

AOO (km2):

Trend:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

 1000

Range description

Tarphius wollastoni is a single-island endemic species restricted to Faial island (Azores,

Portugal) (Borges et al. 2017), known from Natural Forest Reserve of Caldeira do Faial.

Extent of occurrence

 8

 Decline (inferred)

Justification for trend

This species is very rare, occurring in the native forest of  Faial  island, with a reduced

extent  of  occurrence.  The  species  continues  in  decline  due  to  habitat  loss  and  the

expansion  of  invasive  plant  species,  namely  Rubus ulmifolius and  Hedychium 

gardnerianum (Borges et al. 2017).

 No

 Yes

 Unknown

 Unknown

Area of occupancy

 8

 Decline (inferred)

Justification for trend

The species occurs in a small patch of native forest, included in a Natural Forest Reserve

of Faial. The AOO is overestimated, being the AOO with native forest only around 2 km².

The species continues in decline due to reduced area of occupancy, habitat loss and the

expansion  of  invasive  plant  species,  namely  Rubus ulmifolius and  Hedychium 

gardnerianum (Borges et al. 2017).

 No

 Yes

 Unknown

 Unknown
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Number of locations:

Trend:

Extreme fluctuations?:

Trend:

Basis for decline:

Causes ceased?:

Causes understood?:

Causes reversible?:

Extreme fluctuations?:

Number of subpopulations:

Trend:

Locations

 1

Justification for number of locations

A single fragment of native forest currently with less than 2 km .

 Decline (inferred)

Justification for trend

The expansion of invasive plants inside Caldeira do Faial is changing the habitat structure

decreasing the cover of bryophytes and ferns in the soil with impacts on the species.

 Unknown

Population

 Decline (inferred)

Justification for trend

The species is very rare and only occurs in a small patch of native forest in Faial island. A

continuing decline in the number of mature individuals is inferred from monitoring schemes

and from the ongoing habitat degradation due to invasions of alien plants (namely Rubus 

ulmifolius and Hedychium gardnerianum) (Borges et al. 2017).

 

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

 No

 Yes

 Unknown

 Unknown

Subpopulations

 1

 Decline (inferred)

2
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Extreme fluctuations?:

System:

Habitat specialist:

Trend in extent, area or quality?:

Habitat importance:

Habitats:

Size:

Generation length (yr):

Dependency of single sp?:

Justification for trend

The species is very rare and only occurs in a small patch of native forest in Faial island.

The expansion of invasive plants may lead to the extinction of the single subpopulation.

 Unknown

Habitat

 Terrestrial

 Yes

Habitat (narrative)

The species is very rare, and only occurs in a small patch of native forest in Faial island,

Caldeira  do  Faial  (Borges  et  al.  2017).  The  species  can  also  occur  associated  with

Cryptomeria japonica in a small patch near Caldeira do Faial. It has an altitudinal range

between 800 and 1000 m.

 Decline (observed)

Justification for trend

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et  al.  2010).  Currently the rapid advance of  invasive plant  species are

decreasing the quality of the habitat (Borges et al. 2017).

 Major Importance

 

- 1.4. Forest - Temperate

Ecology

 0.31 cm

 1

 No

Ecology and traits (narrative)

This is a nocturnal fungivorous species that lives in the soil and under bark of endemic

trees. This is an univoltine species.

Threats
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Threat type:

Threats:

Threat type:

Threats:

Conservation action type:

Conservation actions:

Conservation action type:

Conservation actions:

 Ongoing

- 2.2.1. Agriculture & aquaculture - Wood & pulp plantations - Small-holder plantations

- 8.1.2. Invasive and other problematic species, genes & diseases - Invasive non-native/

alien species/diseases - Named species

 Future

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

- 11.2. Climate change & severe weather - Droughts

Justification for threats

In the past, the species has probably strongly declined due to changes in habitat size and

quality (Triantis et al. 2010). Currently, the rapid advance and expansion of invasive plants

species is the major threat (Borges et al. 2017), particularly Hedychium gardnerianum and

Rubus ulmifolius that are changing the habitat structure, namely decreasing the cover of

bryophytes  and  ferns  in  the  soil  and  promoting  the  spread of  other  plants.  Based on

Ferreira et al. 2016 the habitat will further decline as a consequence of climate change

(increasing number of droughts and habitat shifting and alteration).

Conservation

 In Place

- 1. Land/water protection

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

 Needed

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

- 2.2. Land/water management - Invasive/problematic species control

- 2.3. Land/water management - Habitat & natural process restoration

- 4. Education & awareness

- 5.4.3. Law & policy - Compliance and enforcement - Sub-national level

Justification for conservation actions

The species is not protected by regional law. Its habitat is in a regionally protected area

(Natural  Reserve  of  Caldeira  do  Faial  in  Faial  island).  Degraded  habitats  should  be

restored with the removal of invasive species. A strategy needs also to be developed to
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Use type:

Ecosystem service type:

Ecosystem services:

Research needed:

address the future threat  by climate change.  It  is  necessary a monitoring plan for  the

invertebrate community  in  the habitat  in  order  to  contribute to  the conservation of  this

species. A habitat management plan is needed and anticipated to be developed during the

coming years.  Since this  species is  an icone of  the relict  native Azorean forests,  it  is

suggested that some awareness measures should be put in practice.

Other

 International

 Less important

- 7. Nutrient Cycling

- 1.2. Research - Population size, distribution & trends

- 1.3. Research - Life history & ecology

- 2.2. Conservation Planning - Area-based Management Plan

- 3.1. Monitoring - Population trends

- 3.4. Monitoring - Habitat trends

Justification for research needed

Further  research  is  needed  into  its  ecology  and  life  history  in  order  to  find  extant

specimens in additional areas with native forest around Caldeira do Faial (namely some

small patches in water streams) and obtain information on population size, distribution and

trends. It is also necessary an area-based management plan and a monitoring plan for the

invertebrate community in the habitat in order to contribute to perform a species potential

recovery plan. Monitoring every ten years using the BALA protocol will inform about habitat

quality (see e.g. Gaspar et al. 2011).

Discussion

Most species assessed are single-island endemics with a very restricted distribution (66%

occur in only one island) and having very small extent of occurrence (EOO) and area of

occupancy (AOO). The grid cell used by IUCN will always overestimate the AOO in small

island territories (Martín 2009, Cardoso et al. 2011). The real area of native forest patches

in which most of the Azorean beetles still  persist is very small,  i.e, in 14 out of the 20

fragments the area is less than the 4 km  corresponding to the IUCN grid cells. Therefore,

the  minimum  AOO  value  as  calculated  by  IUCN  criteria  in GeoCAT  is  already  an

overestimate of the real area of occupancy for most species and we did not use species

distribution modelling as proposed by Cardoso et al. 2011. In fact, all the species restricted

to the unique patch of native forest from S. Maria island (Pico Alto) occupy an area of only

2
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0.09 km , which with the addition of high levels of habitat destruction by invasive plants

makes this small forest patch a road to extinction (Triantis et al. 2010, Terzopoulou et al.

2015).

Most of the species are now restricted to the Azorean network of protected areas (RAA

2012),  but  also  common  to  some  of  the  species  is  the  fragmentation  of  their

subpopulations, a continuing decline in EOO, AOO, habitat quality, number of locations and

subpopulations  caused  by  the  ongoing  threats  from  pasture  intensification,  forestry  (

Cryptomeria japonica pulp  plantations management),  invasive  species  (particularly

Pittosporum undulatum and  Hedychium gardnerianum)  and  future  climatic  changes  (

Ferreira et al. 2016). Therefore, we suggest as future measures of conservation: (1) a long-

term monitoring plan for the species; (2) control of invasive species; (3) species-specific

conservation action plans for the most highly threatened species.

The Azorean 18 Natural Forest Reserves were monitored on 2000 and 2010 (see Borges

et al. 2016) and are expected to be monitored again in 2020. Monitoring every ten years

using the BALA protocol will inform about habitat quality (see e.g. Gaspar et al. 2011) and

allow a better understand on the future trends in EOO, AOO, habitat quality, number of

locations and subpopulations for the Azorean endemic beetles.

Acknowledgements 

Many  thanks  to  Pedro  Cardoso  that  in  role  of  Editor  of  the  journal  suggested  many

changes that greatly improved the quality of the manuscript.

This  study  was  conducted  within  the  work  of  the  IUCN-SSC  Mid-Atlantic  Island

Invertebrates Specialist Group (2015-2020). We are grateful for the financial support given

by the TOYOTA FUND for the IUCN assessments that inspired and were the basis for the

current work.

Data on species distribution and abundance come from databases gathered during the

projects:  BALA project  funded  by  Direcção  Regional  dos  Recursos  Florestais  (Project

17.01-080203)  (1999-2004);  FCT  -  PTDC/BIA-BEC/104571/2008  –  “What  can  the

Macaronesian islands teach us about speciation? A case study of Tarphius beetles and

Hipparchia butterflies”  (2010-2012);  FCT-  PTDC/BIA-BEC/100182/2008  –  “Predicting

extinctions on islands: a multi-scale assessment” (2010-2013); DRCT- M2.1.2/I/027/2011 -

Mapping coastal  and marine biodiversity  of  the Azores -  ATLANTIS-MAR (2012-2014);

NETBIOME/0003/2011 - ISLAND-BIODIV: Understanding biodiversity dynamics in tropical

and subtropical islands as an aid to science based conservation action (2012-2015); LIFE-

Project  (Life12  bio7pt/000110).  Restauro  Ecológico  e  Conservação  da  Infra-Estrutura

Verde Húmida Costeira da Praia da Vitória (LIFE-CWR) (2013-2018); FCT-PTDC/BIABIC/

0054/2014– MACDIV “Macaronesian Islands as a testing ground to assess biodiversity

drivers  at  multiple  scales”  (2016-2019);  EU  Eurodyssee  Project  and  EU  -ERASMUS

Training “Long Term Ecological  Study of  the Impacts of  Climate Change in the natural

forest of Azores”; ERASMUS program in collaboration with El Escorial (Madrid, Spain).

2

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 343



This manuscript was also partly financed by Portuguese National Funds, through FCT –

Fundação para a Ciência e a Tecnologia, within the project UID/BIA/00329/2013.

References

• (1926) Notes sur les Carabiques. III - Description d´un Bembidion des Açores et notes

sur la faune des iles de l'Atlantique. Bulletin de la Société Entomologique de France 31:

11‑13. 

• (2016) Bugs and society I: Raising awareness about endemic biodiversity. Biodiversity

and Education for Sustainable Development. 1st. Springer, Dordrecht, 68-89 pp. [In

English]. [ISBN 978-3-319-32317-6.]. https://doi.org/10.1007/978-3-319-32318-3_6

• (2013) A revision of Palaearctic Medon IX. New species, new synonymies, a new

combination, and additional records (Coleoptera: Staphylinidae: Paederinae).

Entomologische Blätter und Coleoptera 109: 233‑270. [In English].

• (1999) A new species of Catops Paykull, 1798 (Coleoptera: Cholevidae) from the

Azores with remarks of the Macaronesian fauna. Elytron 13: 173‑184. URL: http://

repositorio.uac.pt/bitstream/10400.3/2060/1/6_Blas_Borges_1999.pdf

• (1993) New taxa of Poecilini (Coleoptera, Carabidae, Pterostichinae) from the Azores.

Bolletino del Museo Regionale di Scienze Naturali, Torino 11: 315‑329. URL: http://

repositorio.uac.pt/bitstream/10400.3/1854/1/2_Borges_Serrano1993.pdf

• (2017a) Arthropod diversity patterns in three coastal marches in Terceira Island

(Azores). Arquipélago Life and Marine Sciences 34: 61‑84. 

• (2017b) Seasonal dynamics of arthropods in the humid native forests of Terceira Island

(Azores). Arquipélago Life and Marine Sciences 34: 105‑122. 

• (2010) The Azorean Biodiversity Portal: An internet database for regional biodiversity

outreach. Systematics and Biodiversity 8 (4): 423‑434. https://doi.org/

10.1080/14772000.2010.514306

• (2016) New records and detailed distribution and abundance of selected arthropod

species collected between 1999 and 2011 in Azorean native forests. Biodiversity Data

Journal 4: e10948. https://doi.org/10.3897/bdj.4.e10948

• (2007) Biodiversity patterns of cavernicolous ground-beetles and their conservation

status in the Azores, with the description of a new species: Trechus isabelae n. sp.

(Coleoptera, Carabidae, Trechinae). Zootaxa 1478: 21‑31. URL: http://

www.mapress.com/zootaxa/2007f/zt01478p031.pdf

• (2005) Ranking protected areas in the Azores using standardised sampling of soil

epigean arthropods. Biodiversity and Conservation 14 (9): 2029‑2060. https://doi.org/

10.1007/s10531-004-4283-y

• (2004) New species of cave-dwelling beetles (Coleoptera: Carabidae: Trechinae) from

the Azores. Journal of Natural History 38 (10): 1303‑1313. https://doi.org/

10.1080/0022293031000155214

• (2017) Cryptic diversity in the Azorean beetle genus Tarphius Erichson, 1845

(Coleoptera: Zopheridae): An integrative taxonomic approach with description of four

new species. Zootaxa 4236 (3): 401‑44. https://doi.org/10.11646/zootaxa.4236.3.1

• (2010) A list of the terrestrial and marine biota from the Azores. Princípia, Cascais, 432

pp. URL: http://www.azoresbioportal.angra.uac.pt/files/publicacoes_Listagem_ml.pdf

344 Borges P et al

https://doi.org/10.1007/978-3-319-32318-3_6
http://repositorio.uac.pt/bitstream/10400.3/2060/1/6_Blas_Borges_1999.pdf
http://repositorio.uac.pt/bitstream/10400.3/2060/1/6_Blas_Borges_1999.pdf
http://repositorio.uac.pt/bitstream/10400.3/1854/1/2_Borges_Serrano1993.pdf
http://repositorio.uac.pt/bitstream/10400.3/1854/1/2_Borges_Serrano1993.pdf
https://doi.org/10.1080/14772000.2010.514306
https://doi.org/10.1080/14772000.2010.514306
https://doi.org/10.3897/bdj.4.e10948
http://www.mapress.com/zootaxa/2007f/zt01478p031.pdf
http://www.mapress.com/zootaxa/2007f/zt01478p031.pdf
https://doi.org/10.1007/s10531-004-4283-y
https://doi.org/10.1007/s10531-004-4283-y
https://doi.org/10.1080/0022293031000155214
https://doi.org/10.1080/0022293031000155214
https://doi.org/10.11646/zootaxa.4236.3.1
http://www.azoresbioportal.angra.uac.pt/files/publicacoes_Listagem_ml.pdf


• (1987) A review of the Scolytidae (Coleoptera) of the Azores with description of a new

species of Phoeosinus. Bocagiana 107: 1‑5. URL: http://dspace.cm-funchal.pt/

bitstream/100/1443/1/Boc107-1987.pdf

• (2011) Adapting the IUCN Red List criteria for invertebrates. Biological Conservation

144 (10): 2432‑2440. https://doi.org/10.1016/j.biocon.2011.06.020

• (2016) Effects of climate change on the distribution of indigenous species in oceanic

islands (Azores). Climatic Change 138: 603‑615. https://doi.org/10.1007/

s10584-016-1754-6

• (2011) Selection of priority areas for arthropod conservation in the Azores archipelago.

Journal of Insect Conservation 15 (5): 671‑684. https://doi.org/10.1007/

s10841-010-9365-4

• (2006) Abundance, spatial variance and occupancy: arthropod species distribution in

the Azores. Journal of Animal Ecology 75 (3): 646‑656. https://doi.org/10.1111/j.

1365-2656.2006.01085.x

• (1986a) Contribution to the coleopterous fauna of the Azores. Boletim do Museu

Municipal do Funchal 38: 16 – 27‑16 – 27. URL: http://dspace.cm-funchal.pt/bitstream/

100/1169/1/Bolmmf-1986-art172.pdf

• (1986b) Two new species of Tarphius Erichson (Coleoptera, Colydiidae) and a new

species of Mniophilosoma Wollaston (Coleoptera, Chrysomelidae) from the Azores).

Bocagiana 98: 6‑9. URL: http://dspace.cm-funchal.pt/bitstream/100/1462/1/

Boc098-1986.pdf

• (1983) An Olisthopus from the Azores, with a Key to the Macaronesian species.

Bocagiana 69: 1‑4. URL: http://dspace.cm-funchal.pt/bitstream/100/1495/1/

Boc069-1983.pdf

• (1984a) Coleoptera from the Azores. Bolletim do Museu Municipal do Funchal 36 (161):

142‑16. URL: http://dspace.cm-funchal.pt/bitstream/100/1193/1/Bolmmf-1984-art161.pdf

• (1984b) A new Sphaericus Wollaston from the Azores (Coleoptera, Ptinidae). Bocagiana

79: 1‑3. URL: http://dspace.cm-funchal.pt/bitstream/100/1489/1/Boc079-1984.pdf

• (1985a) An Azorean species of Caulotrupis parvus Wollaston (Coleoptera,

Curculionidae). Entomologische Blätter 81 (3): 176‑178. URL: http://islandlab.uac.pt/

fotos/publicacoes/

publicacoes_ISRAELSON85_AnAzoreanspeciesofCaulotrupis_A00074.pdf

• (1985b) A new Macaronesian genus of Cisidae (Coleoptera). Entomologische Blätter

81: 80 – 84‑80 – 84. URL: http://islandlab.uac.pt/fotos/publicacoes/

publicacoes_ISRAELSON85_AnewMacaronesiangenusofCisidae_A00077.pdf

• (1985c) Notes of the coleopterous fauna of the Azores, with description of new species

of Atheta Thomson (Coleoptera). Bolletin do Museu Municipal do Funchal 37 (165):

5‑19. URL: http://dspace.cm-funchal.pt/bitstream/100/1181/1/Bolmmf-1985-art165.pdf

• (1960) The Ground-Beetles of the Azores (Coleoptera: Carabidae) with some reflexions

on over-seas dispersal. Boletim do Museu Municipal do Funchal 13 (31): 5‑48. URL: 

http://dspace.cm-funchal.pt/handle/100/1326

• (2009) El género Drouetius Méquignon, 1942 stat. prom., de las islas Azores

(Coleoptera, Curculionidae, Entiminae). Graellsia 65 (1): 19‑46. https://doi.org/10.3989/

graellsia.2009.v65.i1.133

• (2009) Are the IUCN standard home-range thresholds for species a good indicator to

prioritise conservation urgency in small islands? A case study in the Canary Islands

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 345

http://dspace.cm-funchal.pt/bitstream/100/1443/1/Boc107-1987.pdf
http://dspace.cm-funchal.pt/bitstream/100/1443/1/Boc107-1987.pdf
https://doi.org/10.1016/j.biocon.2011.06.020
https://doi.org/10.1007/s10584-016-1754-6
https://doi.org/10.1007/s10584-016-1754-6
https://doi.org/10.1007/s10841-010-9365-4
https://doi.org/10.1007/s10841-010-9365-4
https://doi.org/10.1111/j.1365-2656.2006.01085.x
https://doi.org/10.1111/j.1365-2656.2006.01085.x
http://dspace.cm-funchal.pt/bitstream/100/1169/1/Bolmmf-1986-art172.pdf
http://dspace.cm-funchal.pt/bitstream/100/1169/1/Bolmmf-1986-art172.pdf
http://dspace.cm-funchal.pt/bitstream/100/1462/1/Boc098-1986.pdf
http://dspace.cm-funchal.pt/bitstream/100/1462/1/Boc098-1986.pdf
http://dspace.cm-funchal.pt/bitstream/100/1495/1/Boc069-1983.pdf
http://dspace.cm-funchal.pt/bitstream/100/1495/1/Boc069-1983.pdf
http://dspace.cm-funchal.pt/bitstream/100/1193/1/Bolmmf-1984-art161.pdf
http://dspace.cm-funchal.pt/bitstream/100/1489/1/Boc079-1984.pdf
http://islandlab.uac.pt/fotos/publicacoes/publicacoes_ISRAELSON85_AnAzoreanspeciesofCaulotrupis_A00074.pdf
http://islandlab.uac.pt/fotos/publicacoes/publicacoes_ISRAELSON85_AnAzoreanspeciesofCaulotrupis_A00074.pdf
http://islandlab.uac.pt/fotos/publicacoes/publicacoes_ISRAELSON85_AnAzoreanspeciesofCaulotrupis_A00074.pdf
http://islandlab.uac.pt/fotos/publicacoes/publicacoes_ISRAELSON85_AnewMacaronesiangenusofCisidae_A00077.pdf
http://islandlab.uac.pt/fotos/publicacoes/publicacoes_ISRAELSON85_AnewMacaronesiangenusofCisidae_A00077.pdf
http://dspace.cm-funchal.pt/bitstream/100/1181/1/Bolmmf-1985-art165.pdf
http://dspace.cm-funchal.pt/handle/100/1326
https://doi.org/10.3989/graellsia.2009.v65.i1.133
https://doi.org/10.3989/graellsia.2009.v65.i1.133


Brief description: 

Brief description: 

(Spain). Journal for Nature Conservation 17 (2): 87‑98. https://doi.org/10.1016/j.jnc.

2008.10.001

• (2011) The effects of land-use change on arthropod richness and abundance on Santa

Maria Island (Azores): unmanaged plantations favour endemic beetles. Journal of

Insect Conservation 15: 505‑522. https://doi.org/10.1007/s10841-010-9330-2

• (2010) Crotchiella brachyptera. The IUCN Red List of Threatened Species

e.T157511A5085118 https://doi.org/10.2305/IUCN.UK.

2010-1.RLTS.T157511A5085118.en.

• (2010) Alestrus dolosus. The IUCN Red List of Threatened Species 2010

e.T157633A5113198 https://doi.org/10.2305/IUCN.UK.

2010-1.RLTS.T157633A5113198.en

• (2002) Description of a new species of Athous and record of the female of a A. azoricus

Platia & Gudenzi from the Azores (Coleoptera: Elateridae). Elytron 16: 90‑94. URL: 

http://repositorio.uac.pt/bitstream/10400.3/1858/1/8_Platia%26Borges.pdf

• RAA (2012) Regime jurídico da conservação da natureza e da proteção da

biodiversidade - Decreto Legislativo Regional n.º 15/2012/A de 2 de Abril. Região

Autónoma dos Açores URL: https://dre.tretas.org/dre/290449/decreto-legislativo-

regional-15-2012-A-de-2-de-abril

• (1986) A new Calathus Bonelli from the Azores (Coleoptera, Carabidae). Boletim da

Sociedade Portuguesa de Entomologia 3 (78): 1‑6. URL: http://repositorio.uac.pt/

bitstream/10400.3/1901/1/1_Serrano_Borges_Calathus.pdf

• (2004) Die Cryptorhynchinae der Azoren (Coleoptera: Curculionidae). Snudebiller 5:

34‑59. [In German].

• (2015) Drivers of extinction: the case of Azorean beetles. Biology Letters 11 (6):

20150273. https://doi.org/10.1098/rsbl.2015.0273

• (2010) Extinction debt on oceanic islands. Ecography 33: 285‑294. https://doi.org/

10.1111/j.1600-0587.2010.06203.x

Supplementary materials

Suppl. material 1: Species raw dat

Authors:  Borges, P. A. V. & Lamelas-Lopez, L.

Data type:  Occurrences

Raw data on the species island distribution, AOO, EOO, altitudinal range and

number of localities.

Filename: IUCN Data_Azores Forest Beetles.xlsx - Download file (14.76 kb) 

Suppl. material 2: Bembidion derelictus map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Bembidion derelictus

Filename: Bembidion_derelictus.kmz - Download file (8.54 kb) 

 

 

346 Borges P et al

https://doi.org/10.1016/j.jnc.2008.10.001
https://doi.org/10.1016/j.jnc.2008.10.001
https://doi.org/10.1007/s10841-010-9330-2
https://doi.org/10.2305/IUCN.UK.2010-1.RLTS.T157511A5085118.en.
https://doi.org/10.2305/IUCN.UK.2010-1.RLTS.T157511A5085118.en.
https://doi.org/10.2305/IUCN.UK.2010-1.RLTS.T157633A5113198.en
https://doi.org/10.2305/IUCN.UK.2010-1.RLTS.T157633A5113198.en
http://repositorio.uac.pt/bitstream/10400.3/1858/1/8_Platia%26Borges.pdf
https://dre.tretas.org/dre/290449/decreto-legislativo-regional-15-2012-A-de-2-de-abril
https://dre.tretas.org/dre/290449/decreto-legislativo-regional-15-2012-A-de-2-de-abril
http://repositorio.uac.pt/bitstream/10400.3/1901/1/1_Serrano_Borges_Calathus.pdf
http://repositorio.uac.pt/bitstream/10400.3/1901/1/1_Serrano_Borges_Calathus.pdf
https://doi.org/10.1098/rsbl.2015.0273
https://doi.org/10.1111/j.1600-0587.2010.06203.x
https://doi.org/10.1111/j.1600-0587.2010.06203.x
https://doi.org/10.3897/BDJ.5.e14557.suppl1
https://doi.org/10.3897/BDJ.5.e14557.suppl1
https://doi.org/10.3897/BDJ.5.e14557.suppl1
https://arpha.pensoft.net/getfile.php?filename=oo_140085.xlsx
https://doi.org/10.3897/BDJ.5.e14557.suppl2
https://doi.org/10.3897/BDJ.5.e14557.suppl2
https://doi.org/10.3897/BDJ.5.e14557.suppl2
https://arpha.pensoft.net/getfile.php?filename=oo_137790.kmz


Brief description: 

 

Suppl. material 3: Bradycellus chavesi map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Bradycellus chavesi

Filename: Bradycellus_chavesi.kmz - Download file (6.44 kb) 

 

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 347

https://doi.org/10.3897/BDJ.5.e14557.suppl3
https://doi.org/10.3897/BDJ.5.e14557.suppl3
https://doi.org/10.3897/BDJ.5.e14557.suppl3
https://arpha.pensoft.net/getfile.php?filename=oo_137791.kmz


Brief description: 

 

Suppl. material 4: Calathus carvalhoi map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Calathus carvalhoi

Filename: Calathus_carvalhoi.kmz - Download file (10.01 kb) 

 

348 Borges P et al

https://doi.org/10.3897/BDJ.5.e14557.suppl4
https://doi.org/10.3897/BDJ.5.e14557.suppl4
https://doi.org/10.3897/BDJ.5.e14557.suppl4
https://arpha.pensoft.net/getfile.php?filename=oo_137789.kmz


Brief description: 

 

Suppl. material 5: Calathus extensicollis map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Calathus extensicollis

Filename: Calathus_extensicollis.kmz - Download file (4.35 kb) 

 

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 349

https://doi.org/10.3897/BDJ.5.e14557.suppl5
https://doi.org/10.3897/BDJ.5.e14557.suppl5
https://doi.org/10.3897/BDJ.5.e14557.suppl5
https://arpha.pensoft.net/getfile.php?filename=oo_137823.kmz


Brief description: 

 

Suppl. material 6: Calathus lundbladi map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Calathus lundbladi

Filename: Calathus_lundbladi.kmz - Download file (17.78 kb) 

 

350 Borges P et al

https://doi.org/10.3897/BDJ.5.e14557.suppl6
https://doi.org/10.3897/BDJ.5.e14557.suppl6
https://doi.org/10.3897/BDJ.5.e14557.suppl6
https://arpha.pensoft.net/getfile.php?filename=oo_137825.kmz


Brief description: 

 

Suppl. material 7: Calathus vicenteorum map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Calathus vicenteorum

Filename: Calathus_vicenteorum.kmz - Download file (6.18 kb) 

 

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 351

https://doi.org/10.3897/BDJ.5.e14557.suppl7
https://doi.org/10.3897/BDJ.5.e14557.suppl7
https://doi.org/10.3897/BDJ.5.e14557.suppl7
https://arpha.pensoft.net/getfile.php?filename=oo_137826.kmz


Brief description: 

 

Suppl. material 8: Cedrorum azoricus azoricus and Cedrorum azoricus caveirensis

map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Cedrorum azoricus azoricus and Cedrorum azoricus caveirensis

Filename: Cedrorum_azoricus.kmz - Download file (42.48 kb) 

 

352 Borges P et al

https://doi.org/10.3897/BDJ.5.e14557.suppl8
https://doi.org/10.3897/BDJ.5.e14557.suppl8
https://doi.org/10.3897/BDJ.5.e14557.suppl8
https://arpha.pensoft.net/getfile.php?filename=oo_137829.kmz


Brief description: 

 

Suppl. material 9: Olisthopus inclavatus map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Olisthopus inclavatus

Filename: Olisthopus_inclavatus.kmz - Download file (23.79 kb) 

 

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 353

https://doi.org/10.3897/BDJ.5.e14557.suppl9
https://doi.org/10.3897/BDJ.5.e14557.suppl9
https://doi.org/10.3897/BDJ.5.e14557.suppl9
https://arpha.pensoft.net/getfile.php?filename=oo_137861.kmz


Brief description: 

 

Suppl. material 10: Pseudanchomenus aptinoides map

Authors:  Anja Danielczak

Data type:  Map Google Earth

Distribution of Pseudanchomenus aptinoides

Filename: Pseudanchomenus_aptinoides.kmz - Download file (23.09 kb) 

 

354 Borges P et al

https://doi.org/10.3897/BDJ.5.e14557.suppl10
https://doi.org/10.3897/BDJ.5.e14557.suppl10
https://doi.org/10.3897/BDJ.5.e14557.suppl10
https://arpha.pensoft.net/getfile.php?filename=oo_137860.kmz


Brief description: 

 

Suppl. material 11: Trechus terrabravensis map

Authors:  Anja Danielczak

Data type:  Map Google Earth
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Distribution of Mniophilosoma obscurum
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Suppl. material 18: Caulotrupis parvus map
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Distribution of Caulotrupis parvus

Filename: Caulotrupis_parvus.kmz - Download file (8.87 kb) 
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Data type:  Map Google Earth

Distribution of Donus multifidus

Filename: Donus_multifidus.kmz - Download file (6.52 kb) 

 

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 363

https://doi.org/10.3897/BDJ.5.e14557.suppl19
https://doi.org/10.3897/BDJ.5.e14557.suppl19
https://doi.org/10.3897/BDJ.5.e14557.suppl19
https://arpha.pensoft.net/getfile.php?filename=oo_137897.kmz


Brief description: 

 

Suppl. material 20: Drouetius azoricus map
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Distribution of Drouetius azoricus
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Distribution of Drouetius borgesi
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