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Presenter
Presentation Notes
Slide 1: (30 secs, 22 SLIDES & TIME LEFT 24.30min.) “Thanks Ralf and thanks Roy for a very interesting presentation on “impacts of fire intervals & recent wildfire” on SW biodiversity. The biodiversity of SW is one of the most diverse on the planet due to its history of evolution on a very very old landscape. I’m going to briefly explain the very ancient evolutionary origins of our SW endemic arthropods. Then I’ll present some of preliminary findings from my PhD beetle study.” NEXT Slide 2.Photos Refs: Landscape 1, London Image Collection (MT Frankland 5 Mar 09 004). Landscape 2,.



420 million years ago:
Giant Sea-scorpions colonized Kalbarri.

• Scan Pg 
92 (White).
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Presentation Notes
Slide 2: (60 secs, 21 SLIDES & TIME LEFT 23.30m) Current fossil evidence suggests that arthropods first colonized the dry land around 420 million years ago. At this time the terrestrial landscape is thought to have been barren and baked by near lethal ultra-violet light with primitive green plants only colonizing moist edges of this barren landscape. Some of the earliest evidence is found right here in Western Australia at the Murchison gorges near Kalbarri, where a fossilized beach has many tracks of 1-2 metre long sea-scorpions or Eurypterids the early mega-ancestors of the first terrestrial arthropods such as scorpions and spiders.  The climate of this early terrestrial Western Australia had become warm to hot with the melting of the Ordovician Ice-sheets. The earth’s equator at this time was positioned roughly through Shark Bay. Over the next 160 million years Australia drifted southward to  colder climes near the south pole. NEXT SLIDE 3. 



260 million years ago:
South Polar Coal Swamps
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Presentation Notes
Slide 3: (60 secs, 20 SLIDES & TIME LEFT 22.30 mins.) By 260 million years ago, Australia was emerging from it’s last major ice-age which had occurred during the Carboniferous and early Permian Periods, and had covered most of Australia with glaciers  and widespread ice-sheets. During this Carboniferous Period, from around 360 million years ago, Australia had continued drifting southward resulting in a polar climate. By 260 million years ago Australia had drifted close to the South Pole, however it’s climate had now warmed to cool-temperate. Vascular plants now grew densely around the many swamps of this Permian Period and Australia’s vast coal reserves were formed from the organic remains of these 260 million year old cool-temperate swamps. Most terrestrial arthropods had evolved on land by this time, such as scorpions, millipedes, mites, spiders and insects. NEXT SLIDE 4.



225 million years ago:
Warm-temperate South Pole, 

Sydney Basin.
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Presentation Notes
Slide 4: (60 secs, 19 SLIDES & TIME LEFT 21.30 mins.) By 225 million years ago, the South Pole was now located near Bourke in New South Wales (see Map Top Right). However the climate of Australia had again warmed to warm-temperate, as the majority of Earth had become hot and arid. Most insect orders had evolved by this time. As shown here by these 220 million year old fossils of a beetle, cockroach and bug found at Beacon Hill Quarry in suburban Sydney.  Many freshwater and estuarine fish and amphibian fossils of this age have also been collected from the Sydney Basin area. Perhaps the giant dragonfly pictured here buzzing around the large-headed Labyrinthodont amphibian was an ancestor of our relict dragonfly the Western Petalura which lives today in the head-water swamps of our SW Darling Scarp.  NEXT SLIDE 5.



Mosaic Landscape from Ice & Fire
(245 million years old)

One of Earth’s 20 most diverse centres of plant species.

Presenter
Presentation Notes
Slide 5: (120 secs, 18 SLIDES & TIME LEFT 19.30 mins.) Our modern SW landscapes, as seen here from Mt. Frankland, North of Walpole, are therefore very very old and date back to the end of the Permian 245 million years ago. In the Permian, with its last period of extensive glaciation in the south-west of Australia, kilometer thick ice-sheets ground down this landscape to an almost flat topography. Also this very old landscape of low geo-diversity has evolved to become one of the Earth’s 20 most diverse centre’s of vascular plant species due to the interaction of this ancient highly eroded mosaic of soil complexes and the past climatic environments. In the past 66 million years our modern ecosystems have evolved in a changing environment of increasing seasonal aridity due to the northward drift of Australia.  Around 30 million years ago in the Tertiary, a fire-prone, seasonally dry, Mediterranean climate had become established in the south-west. The mosaic of south-west flora has long evolved with fire, which created complex fire patterns of burnt and unburnt vegetation across the landscape. This long history of fire mosaics in south-west plant communities has favoured the evolution of the highly diverse and endemic arthropod fauna, which make-up over 90% of the species in most south-west ecosystems. Through-out the SW forests and along the high rainfall south coast, mesic habitats associated with vegetation complexes has provided important refuges for some of the relict arthropods pictured above. NEXT SLIDE 6.Photo Smoke 1: L Image C, Crossing WFM Burn N of Boronia Rd 16 Jan 09/002.Photo Relict 1: Scorpion with 400 million year old Eurypterids ancestors with fossil tracks on an ancient Kalbarri beach. Photo Relict 1: Kumbadjena sp.Photo Relict 2: Albany Pitcher Plant Cephalotus follicularisPhoto Relict 3: Micropezid wingless fly Badisis ambulans Photo Relict 4: Ant Mayriella occidua. Photo Relict 5: check Nuyts & ForestCheck powerpoints.



Relict Big-Foot 
• Kumbadjena spp
• 530 MYO living 

fossil.
• Predator of rotting 

log arthropods.
• Possible hot-fire 

vulnerable habitat.
• High rainfall forests.
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Presentation Notes
Slide 6: (60 secs, 17 SLIDES & TIME LEFT 18.30 mins.) The BIG-Foot , seen here, or Kambadjena species which is Noongar for big-foot!  Is an Onychophora  species, which is a living fossil of the 530 million year old marine link between marine worms and legged arthropods. The 3 endemic species of the Kumbadjena genus occur along the south coast and are most commonly found hunting in large old rotting logs in high rainfall Karri and jarrah forest patches. These large diameter log habitats maybe impacted by severe fires. NEXT SLIDE 8.Photo Smoke 1: L Image C, Crossing WFM Burn N of Boronia Rd 16 Jan 09/002.Photo Relict 1: Kumbadjena sp.



Relict Rolly-Polly 
Millipede

• Cynotolepis notabilis
• 20 MYO rainforests
• Fire vulnerable 

habitat in deep 
moist leaf litter.

• High rainfall forests 
near South coast.
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Presentation Notes
Slide 7: (30 secs, 16 SLIDES & TIME LEFT 18.00 mins.) Another relict arthropod of the south coast forests is the Rolly Polly millipede Cynotolepis notabilis  a Relict arthropod from Australia’s 20 MYO fire-sensitive Gondwanan Rainforests which were widespread across southern Australia until about 1-2 million years ago. The modern refuge of this relict is now in high rainfall Tingle, Karri and Marri forest with deep litter layers. NEXT SLIDE 8.Photo Smoke 1: L Image C, Crossing WFM Burn N of Boronia Rd 16 Jan 09/002.Photo Relict 1: Cynotolepis  notabilis.Photo 2: Mt Clare, Tingle Forest, Walpole.



Relict Ant-mimic Fly 
• Badisis ambulans
• Panagean ancestor 

140 MYO.
• Larvae live inside 

rare Albany Pitcher 
plant.

• Habitat lost until 
plant regrows after 
fire.

• Caldyanup winter 
water-logged 
swampy flats.

Presenter
Presentation Notes
Slide 8: (60 secs, 15 SLIDES & TIME LEFT 17.00 mins.) Another fascinating relict is the Ant-mimic wingless Micropezid fly Badisis ambulans, whose larvae only live in the rare and threatened fluid-filled insectivorous Albany Pitcher Plant Cephalotus follicularis.  How the larvae of this relict fly survive in an insectivorous plant is not well understood.  Also how  the wingless fly adults disperse from plant to plant  and also breed is also not known. In general, little is currently known about the biology of many of  these SW relict arthropods , such as how vulnerable they are to disturbances such as large intense wildfires. NEXT SLIDE 9.Photo Relict 1: Micropezid wingless fly Badisis ambulans Photo Relict 2: Albany Pitcher Plant Cephalotus follicularis



Wildfires & Climate Change

• Top left: Wildfire, Renzo Rd. c.20,000 ha. 
March 2003. Ted Middleton.

• Right: Crown Damage, Renzo Rd. October 
2005. Rare Orchid, Thelymetria jacksonni.

• 403 forest fires in SW in 
2009/10.

• 1990 – 2010 above average 
number of wildfires in southern 
forests (Warren Bio-region).

• Threatens relict arthropods.
• Some species survive.
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Slide 9: (120 secs, 14 SLIDES & TIME LEFT 15.00 mins.) Recently, as we have seen, large severe wildfires in southern Australian forest ecosystems have had tragic human consequences. Over the last two decades the occurrence of wildfires  in the southern forests of Western Australia have increased above the long-term average, partly due to the recorded 20% decline in rainfall. The above photo from Surprise Forest, 25 km north-east of Walpole was of a extensive wildfire which was started on the 20th of March 2003 by a lightning strike in the long unburnt Northumberland forest block, further to the north. This wildfire intensively burnt  about 20,000 ha of forest north of Mountain Road, before it was stopped along the northern boundary of the 2002 patchy Mosaic burn of  London forest block. In my view this wildfire caused extreme ecological impacts due to the complete combustion of both the forest litter layer and the forest canopy as a result of the large quantity of old unburnt forest fuels. I have estimated that  around 8 times more carbon per hectare and hence 8 times more energy per hectare was release in this wildfire compared to the mild and patchy mosaic fire, to the south, which caused little permanent forest crown loss.  However, small patches of severe fire behaviour and crown loss are essential habitat for the propagation and survival of some pyrophilic endemic plant and animal species in the south-west, such as the rare and beautiful orchid Thelymetria jacksonni  , pictured on the right, which flowered shortly after the 2003 wildfire. NEXT SLIDE 10.Photo 2: London Image Collection,  WFM Site 10 Crown Damage 11 Oct 05 002, context: Epicormic crown, little litter fall.Photo 3: L. Image C., Thelymetria jacksonni  BCR27, Ryan Burrows Dec 2006. 



Pyrophilous  Arthropods

• Still burning habitats essential to pyrophilic 
endemic arthropods.

•
• SW invert families contain pyrophilous 

species dependent on recently burnt habitat.

• Flies (Phorid) Hypocerides nearcticus & 
(Therevidae) Anabarhynchus hyalipennis 
oviposit on smoldering logs.

• Beetle (Buprestidae) Merimna atrata mates & 
oviposits on logs immediately after fire.

• Beetle (Acanthocnemidae) Acanthocnemus 
sp. oviposits around the edge of burning 
ashbeds.

• Evolved specialized infra-Red sensory or 
smoke detectors.

100μm100μm

1μm1μm 1μm1μm

Above: SEM-image of the head of H. nearcticus. Antennae
(asterisk) and mouthparts (arrow) are depicted. Left:
Sensillum basiconicum on the antenna. Right: TEM-image of
a longitudinal section through a S. basiconicum. Inserted:
Cross-section of the distal part of the receptor. The lumen is
filled by densely packed branches of sensory nerve cells.

Freshly burned site in the
Yanchep National Park

Thermograph of a typical location of A. hyalipennis including hot
spots around a Eucalypt tree. Differences in temperature are
indicated by colours.

Two more fire-adapted species: H. nearcticus (left) and
A. hyalipennis (right)
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Slide 10: (90 secs, 13 SLIDES & TIME LEFT 13.30 mins.) Recent research in the SW jarrah forests by a team of German entomologists from Bonn University has identified a number of Pyrophilic arthropods which have evolved specialized sensory organs which use infra-Red heat and smoke detectors to locate recently burnt habitats in which to mate and oviposite their eggs. These detectors allow the adult insect species to congregate on a burnt patch of forest from upto 40 km away. These recently burnt habitats are therefore essential for the long-term survival of these pyrophilic forest species. The co-evolution of these arthropods with contrasting fire tolerances supports the hypothesis of a per-historic fire and vegetation mosaic of relict and pyrophilic habitat patches having long persisting in the south-west landscape. Therefore we hypothesize to conserve both the pyrophilic  species and relict species, we need to create a diverse mosaic of burnt and unburnt habitat patches. NEXT SLIDE 11.



Walpole Forest Mosaic
Patchy burnt:

Sept 2002, Feb 2006 & Dec 2008
100μm100μm

1μm1μm 1μm1μm

Two more fire-adapted species:
H. nearcticus (left) and A. hyalipennis
(right)
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Slide 11: (60 secs, 12 SLIDES & TIME LEFT 12.30 mins.) South of the Surprise forest wildfire, which burnt in March 2003, was the Mosaic Burnt London forest block. Shown here after 3 rotations of patchy mosaic burning. These photos show that the behaviour of the mosaic burns were quite mild, leaving many long unburnt refuge forest patches. Previously recently burnt vegetation acted as natural firebreaks. As did large logs and animal tracks. Therefore we theorized that patchy fire diversity would create unburnt refuges and protect species biodiversity during large more severe wildfires. NEXT SLIDE 12.



Walpole Fire Mosaic study:
• 25km north-east of Walpole.
• London block “mosaic” burnt Sept 2002, Feb 2006 & Dec 2008.
• Surprise block wildfire burnt March 2003.
• 18 FC grids in 3 fire regimes :

-Mosaic - London block.
-No-planned burn - Surprise West.
-Prescribed burnt – Surprise East.

• FORESTCHECK (FC)  trapping  from Dec. 2004 to Dec. 2009.
• Relict & Gondawanan Affinity taxa collected.
• Species composition of 27 Orders similar to FC Donnelly area (see 

Fig. below). 

• London block mosaic pattern established after 3 burns, with many 
widespread patches ranging in age from 9 months to over 25 years 
(see unburnt purple in Landsat image ).
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Slide 12: (90 secs, 11 SLIDES & TIME LEFT 11.00 mins.) At Surprise and London forest blocks, in December 2004, we established the Walpole Fine-grain fire mosaic study. This study was designed to compare the biodiversity impacts of the Surprise 2003 wildfire with the fine-grained patchy mosaic burnt London forest block, adjoining along the southern boundary. The Landsat satellite map in the bottom left corner, photographed in Jan 2009, shows how quickly the purple unburnt forest areas can be broken up, after 3 burns, into many patches with a diversity of fire ages. Each of the 18 study sites are monitored using the “cutting-edge” ForestCheck protocol which samples most species including arthropods, fungi, lichens, plants, frogs, birds to mammals. Over 1200 macro-arthropod species, larger than 10mm, have been collected from this study area with roughly 20% of these being species from the beetle insect order. Beetles are currently estimated to makeup about 20% of the Earth’s named species. NEXT SLIDE 13.



Mini Beetles < 10mm

Presenter
Presentation Notes
Slide 13: (60 secs, 10 SLIDES & TIME LEFT 10.00 mins.) So how many beetle species occur in the Walpole study area? Well, the impact of the Mosaic and wildfires, particularly on the Mini beetles less 10 mm long was the focus of my PhD study at London and Surprise forest blocks. This first one is a tiny herbivorous chrysomelid beetle. The next two are tiny herbivorous beetles commonly known as weevils or curculionids. This next one is a tiny predatory staphylinidae and these last two are pselaphids which live in the litter and predate on other tiny arthropods such as springtails. Beetle species are very diverse in the SW forests and other SW ecosystems and my PhD findings indicate that mini beetles make-up about 90% of all the Walpole study beetles collected over the last 6 years. NEXT SLIDE 14.



Walpole Mosaic Beetles:
Oct 2005 to Oct 2010

• An estimated total of 29,100 arthropod 
individuals sorted.

• 445 beetle morphospecies.
• 220 singletons (49.4%).
• 82  doubletons (18.4%).
• 143 tripletons or common (32.1%).

Presenter
Presentation Notes
Slide 14: (30 secs, 9 SLIDES & TIME LEFT 9.30 mins.) Over my 6 years of PhD sampling I collected and sorted about 29,000 arthropods and other invertebrates. From these I identified a total of 445 beetle species from the Walpole Fire Mosaic study area. 220 of these species were rare singletons that were only collected once over the six years of forest sampling. Only 143 beetle species were commonly sampled from the Walpole forests. Therefore the majority of Walpole forest beetles are quite rare. How did the 2003 wildfire effect these rare forest beetle species? NEXT SLIDE 15.



Unique Beetles of Mosaic or Wildfire 

• 97 (21.8%) singletons unique to 
Mosaic (only collected here).

• 64 (14.4%) singleton unique to 
Wildfire. 

• Small beetles (<10mm length) 
90% of 445 beetles mspp.

• beetles  9.9% to 21.5% of 
Walpole  invertebrates collected.

• beetles 26% of 11.3 million extant 
species on Earth. 

• “Unique” beetles only collected 
once, therefore possible Short 
Range Endemics (100 x 100 km).
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Presentation Notes
Slide 15: (60 secs, 8 SLIDES & TIME LEFT 8.30 mins.) Well of the 445 beetle species, 97 have only been collected from the patchy mosaic burnt sites in London forest block. That's a third more species than the richness of 64 rare beetle species only collected from the wildfire sites in Surprise forest block over the 6 years of sampling. Therefore more rare beetles were collected after the patchy mosaic fires than after the single large severe wildfire. Also most Walpole forest beetles are smaller than 10mm and Walpole beetle species are 10 to 20% of all Walpole arthropod species, similar to the rest of Earth’s beetle biodiversity. NEXT SLIDE 16. 



Unique to Patchy Mosaic

• Leiodids 7 species.
• Eublackburniella sp. 
• Larvae feed on fungi 

on rotting logs.
• Site 1, Mt Roe N.P.
• New species recently 

described from 
Tasmania (Perkovsky 
1994).

• Possible bio-indicator 
of large logs.

Presenter
Presentation Notes
Slide 16: (60 secs, 7 SLIDES & TIME LEFT 7.30 mins.) Well that’s enough numbers and figures for awhile. Lets get too know some of these rare beetles! Unique to the patchy mosaic burnt forest is Eublackburniella , she is one of 7 rare beetle species from the Leiodid family who feed on fungi and slime moulds found in rotting logs and deep leaf litter. These habitats were only patchy burnt in the mosaic fires. Interestingly a new undescibed sister species of Eublackburniella was recently collected from logs in the high rainfall Eucalyptus forests of Tasmania. NEXT SLIDE 17.



Unique to Patchy Mosaic

• Chrysomelids 11 spp
• Chalcolampra sp. 
• Larvae herbivorous.
• Site 1, Mt Roe N.P.
• (Reid 2006).

Presenter
Presentation Notes
Slide 17: (60 secs, 6 SLIDES & TIME LEFT 6.30 mins.) Then there’s Chalcolampra, he’s also unique to the patchy burnt forests, as are his 11 rare cousins from the herbivorous chrysomelid family. Perhaps all these rare chrysomelid species feed on plants that are favoured by the unburnt patches in the mosaic burnt sites. Well so far we’ve got to know a few of the unique beetles from the mosaic burnt forests. Which of the rare beetle species are unique to the forest sites burnt in the 2003 wildfire? NEXT SLIDE 18.



Unique to Wildfire

• Curculionids 17 spp
• Herbivores favoured 

by regrowth of sedges 
& shrubs.

• Site 8, Oct 2009 Mt 
Roe N.P.

• Aust weevils +6000 
spp .

• (Lawrence & Britton 
1991).
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Slide 18: (60 secs, 5 SLIDES & TIME LEFT 5.30 mins.) Well the wildfire sites have the most number of rare species from the weevil family, also known as the Curculionid family. These 17 rare weevil species are mostly unidentified to date. Weevils eat plant material and are the most diverse family of beetles on Earth. However recent research suggests that only 20% of the Earth’s beetles have currently been scientifically named. Perhaps these rare weevil species were favoured by all the regrowing new foliage after the forest sites were totally burnt by the severe 2003 wildfire.  We still have a lot to learn about the fire ecology of these unique SW forest beetles. NEXT SLIDE 19. 



Vital Attributes of Uniques?

• Habitat fire age?
• Larval habitat?
• Juvenile period?
• Adult dispersal?
• Adult breeding 

sites?
• SW distribution?
• Up-dated Table.

Presenter
Presentation Notes
Slide 19: (60 secs, 4 SLIDES & TIME LEFT 4.30 mins.) Due to this lack of fire ecology knowledge, I’m currently putting together a table of the known Vital Attributes of all these unique beetle species. Such as the fire age of their collection patch,  the vegetation complex of their collection patch  plus feeding guild, breeding biology and SW and Australian distributional information which is currently published for the families or genera of these unique beetle species. The occurrence of these rare beetle species in future SW forest invertebrate surveys will allow useful meta-data information on their fire age tolerances to be accumulated and published in future up-dates of this Table of Vital Attributes of the SW Beetles. NEXT SLIDE 20.



Biodiversity Component 1:
Mosaic Unique Diversity

Family Singletons 
Richness

Singleton Percent
Richness (%)

Walpole Percent
Richness (%)

Curculionidae 13 13.4 16.9
Staphylinidae 9 9.3 10.3

Chrysomelidae 11 11.3 7.6
Pselaphidae 2 2.1 6.9

Leiodidae 7 7.2 5.6
Carabidae 2 2.1 5.4

Scarabaeidae 2 2.1 4.5
Elateridae 5 5.2 4.0
Nitidulidae 1 1.0 2.7

Tenebrionidae 2 2.1 2.5
Lathridiidae 2 2.1 2.2
Remainder 41 42.3 31.2

Presenter
Presentation Notes
Slide 20: (60 secs, 3 SLIDES & TIME LEFT 3.30 mins.) SKIP SLIDE? Also as part of  my thesis I planning to compare the composition of the unique beetle species between each of the beetle families found in the entire Walpole study as a measure of different fire impacts on common versus rare singleton beetles. Of the 97 singleton  morphospecies unique to the mosaic burnt sites, the weevils or curculionid beetles make up 13.4 percent of these unique mosaic beetles. This is a similar trend to the proportion of Curculionids in the entire Walpole beetle fauna of 16.9 percent. The singleton chrysomelids, with 11 unique species, however is almost double the proportion of the entire Walpole beetle fauna of 7.6 % which indicates a high degree of rarity in this phytophagus family. NEXT SLIDE 21.



Biodiversity Component 1:
Wildfire Unique Diversity

Family Singletons 
Richness

Singleton Percent
Richness (%)

Walpole Percent
Richness (%)

Curculionidae 17 26.6 16.9
Staphylinidae 3 4.7 10.3

Chrysomelidae 7 10.9 7.6
Pselaphidae 2 3.1 6.9

Leiodidae 3 4.7 5.6
Carabidae 3 4.7 5.4

Scarabaeidae 2 3.1 4.5
Elateridae 2 3.1 4.0
Nitidulidae 1 1.6 2.7

Tenebrionidae 1 1.6 2.5
Lathridiidae 0 0.0 2.2
Remainder 23 35.9 31.2
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Slide 21: (60 secs, 2 SLIDES & TIME LEFT 2.30 mins.) SKIP SLIDE? In comparison the early trends in family composition of the 64 singletons of the Wildfire  sites was also dominated by 17 rare weevils of the curculionid family. However,  in contrast to the mosaic weevils, the wildfire weevils  at 26.6% of singleton species is almost double that of the weevil percentage in the entire Walpole fauna of 16.9 percent. This may be due to the greater regrowth and abundance of monocote plant foliage in the wildfire sites, which favoured the higher richness of monocotolydonous feeding amycterine weevils. In contrast the rarity and diversity of deep-litter inhabiting families such as the predatory staphylinids, pselaphids and fungal feeding Lathridiids was markedly reduced in the wildfire burnt sites. NEXT SLIDE 22.



Lessons from Short Range Endemics:
Forest Relicts & Pyrophilic Specialists

• Earthworms – very high species turnover-widespread in SW forests – collected by A. 
Wills.

• Onychophora – log specialist-wide spread SW forests – collected by WAM Amanda Reid, FC, 
WFM.

• Millipedes (Diplopoda) – Walpole, Stirlings and Cape Range - Melinda Moir WAM, FC, WFM.
• Slaters (Isopoda) – logs-Manjimup- FC Danti (thesis 2008), WFM.
• Snails (Gastropoda) – widespread- collected by FC, WFM, Nuyts.
• Scorpions, Pseudoscorpions, Harvestmen & Spiders – litter, logs, rock outcrops - WAM , 

FC, WFM, Nuyts.
• Dragonfly (Western Petalura) – Darling Scarp headwaters of upper valleys - DEC- Barrett & 

Williams (1996)
• Earwig Fly (Mecoptera) – widespread in SW forest- Ian Abbott et al. - collected by FC & WAM.
• S.R.E. Beetles – Curculionids- Amycterines, Carabids – collected by FC, BCR, WFM, Nuyts.
• SRE Flies – Micropezidae – Albany Pitcher plant – collected by Nuyts survey.
• SRE Ants – Bullants, new Nuyts species – BCR, WFM, Nuyts, Heterick. 
• Pyrophilic Species – short post-fire window of activity-collected by FC, BCR, WFM.
• Fire Sensitive Beetles – Lucanids- long unburnt  logs- collected by FC, WFM 
• FC = Forest Check ; WFM = Walpole Fire Mosaic; WAM = WA Museum; BCR = Bushfire Co-

operative.
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Slide 22: (90 secs, 1 SLIDES & TIME LEFT 1.00 mins.) Ok so to sum up, what have we learnt so far about SW forest beetles and arthropods. Well we know that there are lots of very old relict species probably due to the very old relatively stable landscape. Also we know that a lot of these species are vulnerable to fire while a lot of others are pyrophilic or fire-lovers. The preferred fire age of the localized habitats of these short range endemics vary from “still burning logs & ashbeds” of a number of pyrophilous species to the other extreme of long unburnt habitats such as litter and old highly decayed logs required by the Onychophorans, pill millipedes Cynotelopus notabilis and Lucanid beetle species in the southern forests. MISS THIS? Continually shaded south facing valley slopes or aspects in the Tingle and Karri forests provide important mesic refuges (SRE) to the trapdoor spider Moggridgea tingle,  while the headwater swamps of the incised valleys of the Darling Scarp provide the only breeding sites for the relict dragonfly (Petalura hesperia), habitats that maybe come more restricted with future declining rainfall and climate change. So how do we protect and conserve all these forest species until we know abit more about their fire tolerances and vital attributes?  NEXT SLIDE 23.



Diversify Patch Fire Age!
The End (for now)!

100μm100μm

1μm1μm 1μm1μm

Two more fire-adapted species:
H. nearcticus (left) and A. hyalipennis
(right)

Presenter
Presentation Notes
Slide 23: (30 secs, 0 SLIDES & TIME LEFT 0.30 mins.) Well we need to maximize the diversity of the fire age of fine-grained forest patches. How do we do this? Well perhaps we should be re-learning or re-inventing a new style of patchy burning like the Local Noongar used sustainably in the SW forests for thousands of years. But we need to do this scientifically and learn more about the fire tolerances of the relict arthropod species that live in each of the different ecosystems in our SW forests. Acknowledgements: And finally I would just like to thank  several people including Neil Burrows, Janet Farr, Ian Abbott and Prof Jonathan Majer for the great opportunity and financial support for  my current PhD study. Thank you all for listening so patiently ! THE END.
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