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Ecosystem services:
- 7. Nutrient Cycling
Research needed:

- 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

Figure(s) or Photo(s):
Fig. 34
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Figure 34.

Tarphius rufonodulosus from Pico Alto (Santa Maria, Azores) (Credit: Erno-Endre Gergely).
Scale 0.5 mm.

Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm:

- Palearctic

Countries:

- Portugal

Map of records (Google Earth):
Suppl. material 52

Basis of EOO and AOO: Observed
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Basis (narrative)

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

Min Elevation/Depth (m): 200

Max Elevation/Depth (m): 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
EOO (km2): 28
Trend: 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).

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Area of occupancy

AOO (km2): 28

Trend: 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 AOQ 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).


http://azoresbioportal.uac.pt/azores-species/tarphius-rufonodulosus-7696/
http://azoresbioportal.uac.pt/azores-species/tarphius-rufonodulosus-7696/
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Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Locations
Number of 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.

Trend: 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.

Extreme fluctuations?: Unknown

Population

Trend: 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.

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown
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Subpopulations

Number of subpopulations: 4

Trend: 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.

Extreme fluctuations?: Unknown
Severe fragmentation?: 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
Jjaponica plantations that were highly impacted by invasive plants in the last ten years.

Habitat

System: Terrestrial

Habitat specialist: 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.

Trend in extent, area or quality?: 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).

Habitat importance: Major Importance



Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 321

Habitats:

- 1.4. Forest - Temperate
- 14.3. Artificial/Terrestrial - Plantations
- 16. Introduced vegetation

Ecology

Size: 0.23 cm
Generation length (yr): 1

Dependency of single sp?: No

Ecology and traits (narrative)

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

Threats

Threat type: Ongoing

Threats:

- 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

Threat type: Future

Threats:

- 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.



322 Borges P et al

Conservation

Conservation action type: In Place

Conservation actions:

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

Conservation action type: Needed

Conservation actions:

- 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

Use type: International
Ecosystem service type: Less important
Ecosystem services:
- 7. Nutrient Cycling
Research needed:

- 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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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

Figure(s) or Photo(s):
Fig. 35
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Figure 35.

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

Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm:

- Palearctic

Countries:

- Portugal

Map of records (Google Earth):
Suppl. material 53

Basis of EOO and AOO: Observed


https://arpha.pensoft.net/zoomed_fig/3654119
https://arpha.pensoft.net/zoomed_fig/3654119
https://arpha.pensoft.net/zoomed_fig/3654119
https://doi.org/10.3897/BDJ.5.e14557.figure35
https://doi.org/10.3897/BDJ.5.e14557.figure35
https://doi.org/10.3897/BDJ.5.e14557.figure35
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Basis (narrative)

The extent of occurrence (EOO) is 8 km? and the maximum area of occupancy (AQO) is 8
kmZ.

Min Elevation/Depth (m): 400
Max Elevation/Depth (m): 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
EOO (km2): 8
Trend: 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).

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Area of occupancy

AOO (km2): 8

Trend: 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).


http://azoresbioportal.uac.pt/azores-species/tarphius-serranoi-12416/
http://azoresbioportal.uac.pt/azores-species/tarphius-serranoi-12416/
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Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Locations
Number of 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).

Trend: 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 km? and invasive plants can drive this species to extinction very fast.

Extreme fluctuations?: Unknown

Population

Trend: 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
Jjaponica management (Borges et al. 2017).

Basis for decline:
- (c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown
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Subpopulations

Number of subpopulations: 1

Trend: 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.

Extreme fluctuations?: Unknown

Habitat

System: Terrestrial
Habitat specialist: 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.

Trend in extent, area or quality?: 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).

Habitat importance: Major Importance

Habitats:

- 1.4. Forest - Temperate

Ecology
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Size: 0.23 cm
Generation length (yr): 1
Dependency of single sp?: 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

Threat type: Ongoing

Threats:

- 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

Threat type: Future

Threats:

- 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

Conservation action type: In Place
Conservation actions:
- 1. Land/water protection

Conservation action type: Needed
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Conservation actions:

- 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

Use type: International
Ecosystem service type: Less important

Ecosystem services:
- 7. Nutrient Cycling
Research needed:

- 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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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

Figure(s) or Photo(s):
Fig. 36

Figure 36.

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


https://arpha.pensoft.net/zoomed_fig/3654121
https://arpha.pensoft.net/zoomed_fig/3654121
https://arpha.pensoft.net/zoomed_fig/3654121
https://doi.org/10.3897/BDJ.5.e14557.figure36
https://doi.org/10.3897/BDJ.5.e14557.figure36
https://doi.org/10.3897/BDJ.5.e14557.figure36
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Reviewers

Anja Danielczak

Editor

Axel Hochkirch

Geographic range

Biogeographic realm:

- Palearctic

Countries:

- Portugal
Map of records (Google Earth):
Suppl. material 54

Basis of EOO and AOO: Observed

Basis (narrative)

The extent of occurrence (EQO) is ca. 380 km? and the maximum area of occupancy
(AOO) is 52 kmZ.

Min Elevation/Depth (m): 500

Max Elevation/Depth (m): 1000

Range description

Tarphius tornvalli is a single-island endemic species restricted to Sao Miguel island
(Azores, Portugal) (Borges et al. 2017), known from Natural Forest Reserves of Pico da
Vara, Graminhais and Atalhada.

Extent of occurrence

EOO (km2): 380

Trend: Decline (inferred)


http://azoresbioportal.uac.pt/azores-species/tarphius-tornvalli-6805/
http://azoresbioportal.uac.pt/azores-species/tarphius-tornvalli-6805/
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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.

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Area of occupancy
AOO (km2): 52
Trend: 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.

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Locations
Number of 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.

Trend: Decline (inferred)
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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.

Extreme fluctuations?: Unknown

Population
Trend: 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).

Basis for decline:
- (c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Subpopulations

Number of subpopulations: 7
Trend: 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).

Extreme fluctuations?: Unknown

Severe fragmentation?: Yes
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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

System: Terrestrial
Habitat specialist: 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.

Trend in extent, area or quality?: 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).

Habitat importance: Major Importance
Habitats:

- 1.4. Forest - Temperate
- 14.3. Artificial/Terrestrial - Plantations
- 16. Introduced vegetation

Ecology

Size: 0.27 cm
Generation length (yr): 1
Dependency of single sp?: No

Ecology and traits (narrative)

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

Threat type: Ongoing

Threats:

- 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

Threat type: Future

Threats:

- 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

Conservation action type: In Place

Conservation actions:

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

Conservation action type: Needed
Conservation actions:

- 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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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

Use type: International
Ecosystem service type: Less important

Ecosystem services:
- 7. Nutrient Cycling
Research needed:

- 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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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

Map of records (Google Earth):
Suppl. material 55

Basis of EOO and AOO: Observed

Basis (narrative)

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

Min Elevation/Depth (m): 800
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Max Elevation/Depth (m): 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
EOO (km2): 8
Trend: 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).

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Area of occupancy
AOO (km2): 8
Trend: 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 km?2.
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).

Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown


http://azoresbioportal.uac.pt/azores-species/tarphius-wollastoni-7695/
http://azoresbioportal.uac.pt/azores-species/tarphius-wollastoni-7695/
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Locations
Number of locations: 1

Justification for number of locations

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

Trend: 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.

Extreme fluctuations?: Unknown

Population
Trend: 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).

Basis for decline:
- (c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
Causes ceased?: No
Causes understood?: Yes
Causes reversible?: Unknown

Extreme fluctuations?: Unknown

Subpopulations

Number of subpopulations: 1

Trend: Decline (inferred)
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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.

Extreme fluctuations?: Unknown

Habitat

System: Terrestrial
Habitat specialist: 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.

Trend in extent, area or quality?: 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).

Habitat importance: Major Importance

Habitats:

- 1.4. Forest - Temperate

Ecology

Size: 0.31 cm
Generation length (yr): 1
Dependency of single sp?: 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



Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 341

Threat type: Ongoing

Threats:

- 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

Threat type: Future

Threats:

- 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

Conservation action type: In Place
Conservation actions:

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

Conservation action type: Needed

Conservation actions:

- 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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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

Use type: International
Ecosystem service type: Less important

Ecosystem services:
- 7. Nutrient Cycling
Research needed:

- 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 (Martin 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
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0.09 km?2, 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, AOQO, habitat quality, number of
locations and subpopulations for the Azorean endemic beetles.
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Suppl. material 6: Calathus lundbladi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Calathus lundbladi
Filename: Calathus_lundbladi.kmz - Download file (17.78 kb)
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Suppl. material 7: Calathus vicenteorum map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Calathus vicenteorum
Filename: Calathus_vicenteorum.kmz - Download file (6.18 kb)
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Suppl. material 8: Cedrorum azoricus azoricus and Cedrorum azoricus caveirensis
map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Cedrorum azoricus azoricus and Cedrorum azoricus caveirensis
Filename: Cedrorum_azoricus.kmz - Download file (42.48 kb)
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Suppl. material 9: Olisthopus inclavatus map
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Data type: Map Google Earth

Brief description: Distribution of Olisthopus inclavatus
Filename: Olisthopus_inclavatus.kmz - Download file (23.79 kb)
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Suppl. material 10: Pseudanchomenus aptinoides map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Pseudanchomenus aptinoides
Filename: Pseudanchomenus_aptinoides.kmz - Download file (23.09 kb)
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Suppl. material 11: Trechus terrabravensis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Trechus terrabravensis
Filename: Trechus_terrabravensis.kmz - Download file (21.21 kb)
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Suppl. material 12: Trechus torretassoi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Trechus torretassoi
Filename: Trechus_torretassoi.kmz - Download file (11.10 kb)
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Suppl. material 13: Mniophilosoma obscurum map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Mniophilosoma obscurum
Filename: Mniophilosoma_obscurum.kmz - Download file (5.98 kb)
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Suppl. material 14: Atlantocis gillerforsi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Atlantocis gillerforsi
Filename: Atlantocis_gillerforsi.kmz - Download file (56.67 kb)
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Suppl. material 15: Calacalles azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Calacalles azoricus
Filename: Calacalles_azoricus.kmz - Download file (4.88 kb)
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Suppl. material 16: Calacalles droueti map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Calacalles droueti
Filename: Calacalles_droueti.kmz - Download file (24.56 kb)
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Suppl. material 17: Calacalles subcarinatus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Calacalles subcarinatus
Filename: Calacalles_subcarinatus.kmz - Download file (24.60 kb)
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Suppl. material 18: Caulotrupis parvus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Caulotrupis parvus
Filename: Caulotrupis_parvus.kmz - Download file (8.87 kb)
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Suppl. material 19: Donus multifidus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Donus multifidus
Filename: Donus_multifidus.kmz - Download file (6.52 kb)
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Suppl. material 20: Drouetius azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Drouetius azoricus
Filename: Drouetius_azoricus.kmz - Download file (32.52 kb)
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Suppl. material 21: Drouetius borgesi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Drouetius borgesi
Filename: Drouetius_borgesi.kmz - Download file (60.76 kb)
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Suppl. material 22: Drouetius oceanicus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Drouetius oceanicus
Filename: Drouetius_oceanicus.kmz - Download file (16.93 kb)
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Suppl. material 23: Neocnemis occidentalis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Neocnemis occidentalis
Filename: Neocnemis_occidentalis.kmz - Download file (3.14 kb)
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Suppl. material 24: Phloeosinus gillerforsi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Phloeosinus gillerforsi
Filename: Phloeosinus_gillerforsi.kmz - Download file (49.30 kb)
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Suppl. material 25: Pseudechinosoma nodosum map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Pseudechinosoma nodosum
Filename: Pseudechinosoma_nodosum.kmz - Download file (79.12 kb)
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Suppl. material 26: Sphaericus velhocabrali map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Sphaericus velhocabrali
Filename: Sphaericus_velhocabrali.kmz - Download file (7.90 kb)
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Suppl. material 27: Athous azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Athous azoricus
Filename: Athous_azoricus.kmz - Download file (32.87 kb)
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Suppl. material 28: Athous pomboi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Athous pomboi
Filename: Athous_pomboi.kmz - Download file (19.35 kb)
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Suppl. material 29: Heteroderes azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Heteroderes azoricus
Filename: Heteroderes_azoricus.kmz - Download file (42.36 kb)
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Suppl. material 30: Cryptolestes azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Cryptolestes azoricus
Filename: Cryptolestes_azoricus.kmz - Download file (19.65 kb)
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Suppl. material 31: Metophthalmus occidentalis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Metophthalmus occidentalis
Filename: Metophthalmus_occidentalis.kmz - Download file (33.73 kb)


https://doi.org/10.3897/BDJ.5.e14557.suppl31
https://doi.org/10.3897/BDJ.5.e14557.suppl31
https://doi.org/10.3897/BDJ.5.e14557.suppl31
https://arpha.pensoft.net/getfile.php?filename=oo_137957.kmz

376 Borges P et al

Suppl. material 32: Catops velhocabrali map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Catops velhocabrali
Filename: Aleochara_freyi.kmz - Download file (5.53 kb)
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Suppl. material 33: Aleochara freyi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Aleochara freyi
Filename: Aleochara_freyi.kmz - Download file (5.53 kb)
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Suppl. material 34: Atheta azorica map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Atheta azorica
Filename: Atheta_azorica.kmz - Download file (24.60 kb)


https://doi.org/10.3897/BDJ.5.e14557.suppl34
https://doi.org/10.3897/BDJ.5.e14557.suppl34
https://doi.org/10.3897/BDJ.5.e14557.suppl34
https://arpha.pensoft.net/getfile.php?filename=oo_137961.kmz

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 379

Suppl. material 35: Atheta caprariensis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Atheta caprariensis
Filename: Atheta_caprariensis.kmz - Download file (14.91 kb)
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Suppl. material 36: Atheta dryochares map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Atheta dryochares
Filename: Atheta_dryochares.kmz - Download file (56.34 kb)
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Suppl. material 37: Atheta floresensis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Atheta floresensis
Filename: Atheta_floresensis.kmz - Download file (5.17 kb)
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Suppl. material 38: Euconnus azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Euconnus azoricus
Filename: Euconnus_azoricus.kmz - Download file (6.50 kb)
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Suppl. material 39: Geostiba melanocephala map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Geostiba melanocephala
Filename: Geostiba_melanocephala.kmz - Download file (6.47 kb)
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Suppl. material 40: Medon varamontis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Medon varamontis
Filename: Medon_varamontis.kmz - Download file (5.53 kb)
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Suppl. material 41: Phloeostiba azorica map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Phloeostiba azorica
Filename: Phloeostiba_azorica.kmz - Download file (38.31 kb)
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Suppl. material 42: Phytosus schatzmayri map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Phytosus schatzmayri
Filename: Phytosus_schatzmayri.kmz - Download file (6.31 kb)
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Suppl. material 43: Nesotes azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Nesotes azoricus
Filename: Nesotes_azoricus.kmz - Download file (10.73 kb)
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Suppl. material 44: Tarphius acuminatus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Tarphius acuminatus
Filename: Tarphius_acuminatus.kmz - Download file (8.10 kb)
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Suppl. material 45: Tarphius azoricus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Tarphius azoricus
Filename: Tarphius_azoricus.kmz - Download file (32.47 kb)
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Suppl. material 46: Tarphius depressus map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Tarphius depressus
Filename: Tarphius_depressus.kmz - Download file (15.95 kb)
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Suppl. material 47: Tarphius floresensis map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Tarphius floresensis
Filename: Tarphius_floresensis.kmz - Download file (34.95 kb)
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Suppl. material 48: Tarphius furtadoi map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Tarphius furtadoi
Filename: Tarphius_furtadoi.kmz - Download file (32.46 kb)
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Suppl. material 49: Tarphius gabrielae map

Authors: Anja Danielczak

Data type: Map Google Earth

Brief description: Distribution of Tarphius gabrielae
Filename: Tarphius_gabrielae.kmz - Download file (5.23 kb)
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Suppl. material 50: Tarphius pomboi map
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Data type: Map Google Earth

Brief description: Distribution of Tarphius pomboi
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https://doi.org/10.3897/BDJ.5.e14557.suppl50
https://doi.org/10.3897/BDJ.5.e14557.suppl50
https://doi.org/10.3897/BDJ.5.e14557.suppl50
https://arpha.pensoft.net/getfile.php?filename=oo_137997.kmz

Conservation status of the forest beetles (Insecta, Coleoptera) from Azores, ... 395
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Brief description: Distribution of Tarphius relictus
Filename: Tarphius_relictus.kmz - Download file (7.10 kb)


https://doi.org/10.3897/BDJ.5.e14557.suppl51
https://doi.org/10.3897/BDJ.5.e14557.suppl51
https://doi.org/10.3897/BDJ.5.e14557.suppl51
https://arpha.pensoft.net/getfile.php?filename=oo_137998.kmz

396 Borges P et al

Suppl. material 52: Tarphius rufonodulosus map
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Data type: Map Google Earth

Brief description: Distribution of Tarphius rufonodulosus
Filename: Tarphius_rufonodulosus.kmz - Download file (22.81 kb)
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Brief description: Distribution of Tarphius serranoi
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Suppl. material 54: Tarphius tornvalli map
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Brief description: Distribution of Tarphius tornvalli
Filename: Tarphius_tornvalli.kmz - Download file (37.50 kb)
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Suppl. material 55: Tarphius wollastoni map

Authors: Anja Danielczak
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Brief description: Distribution of Tarphius wollastoni
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