[bookmark: _heading=h.2jxsxqh]MAMMALS

[bookmark: _heading=h.z337ya]Mountain pygmy possum (Burramys parvus)


[bookmark: _heading=h.1y810tw]1B) Future Low Elevation:

Group 1
P1: 1750-1780-1800 – shift up from current for best to higher but upper and lower
P2: 1300-1310-1350 – Down
P3: 1500-1600-1700 – lower sites are really wet, less snow, less water, stuck in middle, so dramatic.
P4: what about the non-lowest site, yes, from P3, they will move quite a way up. At higher elevation, numbers drop with less snow – 
P5: is all water from snow? P3 does not know
P2: snow is adding to groundwater. 
P2: why downhill and not uphill? Maybe food source, reduction in snow – potential freeze thawing on vegetation, food sources. Fire also has effects, vegetation effects. One example of population crashes with fire (P3).
P1: there has been plants that have documented water/thawing processes
P6: range stayed roughly same range moved up, lower up, upper constrained
P7: still restricted through boulderfields

Group 2
Some big variation, broad estimates, confident minimums.
P8 – 1500-1600 range from P16 – her comment is about increased temp and lower rainfall influencing snow cover.
P9– he’ll change his mind after yesterdays conversation.
P10 – At 1200m there is no snow already, so we know that’s not necessarily a limited factor. Also, when considering they’re evolutionary history. Drying might be more important at higher elevation, as snowpacks disappear earlier. 
P11 – if, overall, there is reduced precipitation, then precipitation should be reduced at the lower elevations as well. 
P12– doesn’t think they’ll be water limited specifically, but it might play a factor.
P13– are those low elevation populations quite isolated? Different answers – P10 = no, P28 says yes. P13– is genetics/ difficulty reproducing likely to play a role? Will inbreeding depression play a role, in loosing the lower elevations? P10 doesn’t think so, not within a 25 year time frame. He’s also finding them further and further north from the Kosciuszko sites. We believe P3 says there isn’t too much difference in the genetics (so far).
P14 – How do we incorporate our genetic rescue efforts? Will we do it? Will it be within this time frame? Intentional translocations?  Believes this species perhaps more than others on our list, that this may actually play a substantial role, part. Within 25 years. 
P10 – role of foxes – perhaps eating the possums, thinks their eating at least 200 each year? Might need to check that value. But according to that he believes population levels must be around 1000-2000 populations levels. 


[bookmark: _heading=h.2xcytpi]2B) Future High Elevation: 

Group 1
P1: 1880-2000-2000 (up from current)
P2: 1800-1850-2000 (up from current)
P4: 1700-2000-2100 (up)
P3: 1700-1800-2228 (sameish)
P3: might be too dry at top – more exposed at top. Middle bands more protected, valleys etc – snow lasts there longer, snow melts quickly. 
P5: less groundwater at height also
P7: have a wide range: boulder field limited
P19: Scale has tightened:
P24: very sure, still thinking through the uncertainty and range
P27: sitting on fence, broadly the same in 25 years

Group 2
Distribution relatively consistent – one major outlier at 0m. (that’s me, weird conversion error).
Mostly between 1900 – 2228m. Some point estimates at 2228m.
P10- will the water source dry up? Maybe a bit, but with supplementary feeding there would still be water available. At that upper limit the major food source is bogong moths (the high elevation sites will likely always have bogong moths, whilst this is less certain at the lower elevations).
P8 – P20 et al, reduced food availability, snow duration, bogong moths might impact the limit, but otherwise limits are similar to current.
P13– What happens if we think it could be higher, or it could be extinct? Therefore, does 0 come up in the distribution range? Thinks bogong moths might not exist in 25 years time – based off agricultural practices, uncoupled from climate ? Countered by P10, that there is Bogong moths don’t exist is unlikely given they’re in SA, WA. 
P11 – if the moths are going extinct, would the possum change to a local food source? Ie grasshoppers, and seeds etc? (P10 – we know that exist at lower elevations) – ie she’s suggesting maybe they move down, or remain to make the most of these food sources, not necessarily just move up because of climate.
P14 – wildcard – if there are changes in climate, are there other plants/ insects moving up that could provide alternative food sources.  Harder to get your head around – matrix… 
P15 – if extinct – them in comments, not 0’s. 
P7 – yes, it’s not just about Bogong moths, the range will be influenced by predation and competition as well. 

[bookmark: _heading=h.3whwml4]3B) Future Peak Abundance

Group 1
P1: 10-18-20
P2; 1-2-4
P4: 1-5-10
P3: 1-2.5-5 (numbers about halving)
P7: educated guess, a lot of threats relevant here
P23: are we including fire or just moths? 
P2: fire has significant potential – 
P5: impact of fire on water also significant
P3: fire causes population crash, fire down to 1, but also drought and moths down. 
P4 : My observations of Bogong moth numbers in the mountains indicates they are declining

Group 2
Huge split between 0’s, and 2000+ (assume area conversion issue)? One around 500? Both area conversions.
REMIND: standing in same area as the present estimate. NO habitat movement.
Most below 50, some 0-200, one 400-500. Unsure if higher estiamtes are the same as area issues above. 
Fox removal (didn’t actually influence), increased bug presence, could be increased populations?
Or higher values could represent range contraction to those favourable habitats?
P16’s estimates – higher than P20’s, (Future  - has a bit of a decline, between 25-50 per 0.5ha)
P13– why is it going to be extinct? Increased treatment of agricultural toxins… influencing bogong moths. Increased use in Australian agricultural, magnitude of 2x. If it’s in the region, then a chance for possums to go extinct – ie poisoning from agri-cultural chemicals.  But believes it’s a less than 1 in 20 chance. 
P10 – they survive arsenic, as a link to above – not same toxicity profile though…


[bookmark: _heading=h.2bn6wsx]Broad-toothed rat (Mastacomys fuscus)


[bookmark: _heading=h.3as4poj]1B) Future low Elevation

Group 1
P27: had no change, not sure we’d expect a change at lower range? Maybe more in 100 years, buttongrass moorlands are important, that could contract? 
P1: future of low, intervals were high, so expect to go up compared to current
P3: should go up in range – will make changes based on this mornings discussions
P5: had a high value of this, and estimate based on poor knowledge
P6: quite a range, but little knowledge
P24: range can go low – keep 25 years and current roughly the same
P2: will move estimates down
P18: nothing to add.
P31 : Because this species can be found at sea level, I don't expect that climate change will alter their low elevation limits in the Snowy Mountains
P7: has been moving up?

Group 2
REMEMBER – we changed the parameters – so all of the distribution.
P10 – the furthers north it’s been found, swamp rats move up, and over-take. So in the last three years in the Barrington tops, there hasn’t been a single broad-toothed rat caught. Swamp rats come from coast up. They’re sympatric species there?
P16: (based off snowy scenario) – there’s already been a constriction due to warming, and maybe with respect to aspect and access to riparian vegetation. 
P10 – at 1000m mark (with snowy scenario), horses and rabbits play a role in reducing numbers. 

[bookmark: _heading=h.1pxezwc]2A) Current High Elevation
Group 1
P27: researched upper limit – confident, 1600-2228 roughly, best estimates higher and quite tight.
P1: 2160 – has seen evidence of holes at that height (Kosci)
P3: 1990 – see them all the time at Kosci, at summit road, but not quite at peak (bounded by 2000)
P6: 2200 best estimate, maybe from published, tight.
P24: went with top of Kosci
P2: lower value from less info- will take on board observations
P18: saw one once…
P4 : Found widely in several habitats from sea level to 1800 m

Group 2
P22: lower limits was his, but he’ll readjust. Original reason for lower estimate was most records from ALA… but isn’t confident.
General: most people are confidence between 1800/2000 – 2200m.
P10 – found right on the summit of Cradle Mtn – elev is 1565m. Ie it’s found at the highest points in Tasmania, and Mt Kosciuszko (trapped, not necessarily self-sustaining populations). 

[bookmark: _heading=h.49x2ik5]2B) Future High Elevation
Group 1
Largely not moving under climate change – some up slightly – need some snow but not covered
P7: likely to move up? as other mammals

Group 2
Why the lower estimate of 1700m?  Unlikely to go down. 
What is the food source – grass? So is drought a problem? P10 (droughts, - slight changes in numbers, but otherwise quite resilient). 
P2: what stops them feeding in lower elevation grasses. P10: competition from swamp rats, or the presence of horses and rabbits. 

[bookmark: _heading=h.147n2zr]3B) Future Abundance
Group 1
Only noted changes else was the same: 
P5 reduced to 50% but no knowledge, 
P3 initially also reduced it, not clear why now.
P24: no good justification, thought CC is evil. After this morning, will revise to more positive
P19: also halved but not reason
P27l: estimate for average will now go down for current, but no change with futrre
P7: is decreasing in abundance

Group 2
P13: will re-estimate, now we’ve refined the definition to be relative abundance. THoght it could get to plague proportions.
P20 – suggests 50% decline, because of predation, trampling from horses, drying impacts etc. 
P10- no protection during summer whilst eating grass, because of predation. So, with snow disappearing they can’t feed, even if the grass gets increased because of growth/ CO2 etc, they’re still exposed. 
P10 – below the snowline, they live in areas of deep covereage with shrubs etc for protection. They can only go into grasslands, when there’s snow available. 



[bookmark: _heading=h.3o7alnk]FROGS
[bookmark: _heading=h.23ckvvd]
[bookmark: _heading=h.ihv636]Baw Baw frog (Philoria frosti)


[bookmark: _heading=h.1hmsyys]1B) Future Low Elevation

Group 1
P27: move up, getting hot. 
P1, up to 950 from 800
P3, up to 1300 from 1000
P2: moved upper and lower bound on route to extinction
P34: mainland snowline to move 200 to track towards snowline

Group 2
P11: expected to be extinct by 2050?
P14: would be a good estimate if there wasn’t a lot of work on recovery, captive breeding etc. So now we can produce eggs, larvae and frogs to supplement + we have much more knowledge field techniques to monitor sites etc.. So believe the 2050 estimate could be changed (in the absence of mega-fires or droughts, which play a role).
P2: Fire would enhance reductions in rainfall for these small streams, and also perhaps increase sediment which may reduce success
P13: found some literature that 1-3 degrees reduces habitat availability, so has extinct (I think).
Still need to consider disease (Chytrid fungus - from prev comment in current distribution).  Need to consider if a warming environment is bad for the fungus, but that same warming = fire, drought etc, so hard to know which way it’ll play out. 
P14: if corennia (another frog species) gets into these areas, then disease dynamics and disease refugia would substantially change and thus have impact. 


[bookmark: _heading=h.2grqrue]2B) Future High Elevation

Group 1
Most sit at top of Baw Baw and truncated at lower and estimates…P2 had them moving lower – he was contracting from both sides, why contract from above?
P1: 1300 lower than others, based on response on alpine tree frog, decreasing from alpine plateau
P10s book has good info on hiding in cold wet gullies (1250 metres or so)

Group 2
General: Most around 1000 – 1600. 2 at 0, not clear if that’s extinct or not.
P14 – thinks around 1300 is probably a reasonable estimate.

[bookmark: _heading=h.3fwokq0]3B) Future Abundance

Group 1
Anyone think numbers will go up? 
P24s: disappear altogether? Certainly yes to ‘that spot’ as per the new definition
P27: leaning towards the numbers going down as are others
P2: still in montane area. Forestry, Chytrid…

Group 2
General: quite a lot of variability, some 1400+ estimates, maybe an area issue? 
P8: her main question was about the drying elements at the top of the plateau. 
P17: thinks it’s also a threat. Along with chytrid fungus. 
P14: human intervention may play a role possibly. 
If it wasn’t for chytrid fungus – then do frogs become much more populous? Or are the climate change impacts relevant? 
P17: They live till 10, if they get some recruitment even every few years they should be able to hang on. Then may even colonize back up on the plateau (without fungus) – reminder, atm, they’re down in the forests in the seep zone (ie currently restricted to a sub-optimal habitat).


[bookmark: _heading=h.1v1yuxt]Southern Corroboree frog (Pseudophryne corroboree) – to be discussed

[bookmark: _heading=h.4f1mdlm]
[bookmark: _heading=h.2u6wntf]1B) Future Low Elevation
P18: basically extinct

[bookmark: _heading=h.3tbugp1]2B) Future High Elevation
P18: basically extinct

[bookmark: _heading=h.nmf14n]3B) Future Abundance
P18: basically extinct

P17: Probably extinct


P18: Should discuss online – species that we have a great degree of certainty about are also important to include!


[bookmark: _heading=h.37m2jsg]Northern Corroboree frog (Pseudophryne pengellyi)


[bookmark: _heading=h.46r0co2]2A) Future Low Elevation

Group 1
P17: high longevity, high survival as adults – would have been robust with CC but Chytrid kills adults. Drought from CC, millennium drought went down with low water – northern end losing range – was wet bogs, is now dry grasslands. This year nests all dried, near 100% recruitment failure. Has some niche partitioning with common froglet, good as separates from Chytrid reservoir. Chytrid max is 27 degrees, so warm kills off, or frogs that bask. Synergistic effects of CC, disturbance, chytrid.

Group 2
P12and P10 = same, P21 a bit more up by 50m. Other’s had very high estimates. 
Because the frog at lower elevations use groundwater seeps, then chrytrid is unlikely to be a role, so distribution might not change substantially.
P2 – suggests that perhaps fires might play a role. P17: thinks that fire and drought will play a role on the Western side of the Bogong peaks (long unburnt), especially if that fire is during they’re breeding system.  P2: states that the long unburnt is actually favourable, because it’s in it’s least flammable state at the moment, which is a benefit. SO possibly within the Bogong Peaks in Northern Kosciuszko, management actually gets to start management burn, then this will dramatically alter the landscape. Not only risk of forests, but also changed water streams etc., which directly impacts their habitat. 
P17: reduced rainfall, enhanced by fire, is likely to play more of a role than a 1 degree temperature increase itself. Also acknowledges, that deer in wetter areas are likely to impact, as they wallow in these frog areas. 
P10: very little change in frog density after the post 2003 fires. But P12suggests that other research had up to 40% mortality. So perhaps variable responses. 
Frogs; live up to 10 years in the wild. They’re a highly poisonous terrestrial frog, so other than chytrid, pretty resilient. 



[bookmark: _heading=h.111kx3o]2B) Future High Elevation

Group 1

Group 2
P17: The drop will be due to chytrid, not necessarily other threats. Climate change is more synergistic, not dominant threat itself.


[bookmark: _heading=h.206ipza]3B) Future Abundance

Group 1

Group 2
P17: chytrid, drought,


[bookmark: _heading=h.4k668n3]Moss frog (Bryobatrachus nimbus)
NB – name has changed (again!) – so keep this in mind for resource hunting. Now Corrinea nimbus.

[bookmark: _heading=h.1egqt2p]1B) Future Low Elevation

Group 1
Future projections: contraction from lowland? 
CC: some uncertainty at lower elevations dryer, warmer

Group 2
Unlikely to change. 


[bookmark: _heading=h.2dlolyb]2B) Future High Elevation
Group 1

Group 2

[bookmark: _heading=h.3cqmetx]3B) Future Abundance

Group 1
Numbers: potential for chytrid – would be anthropogenic, but don’t know species susceptibility. 
P27: more fires? But not predicting a lot
P4 : in ideal world, no chytrid, numbers similar in set plot

Group 2



[bookmark: _heading=h.1rvwp1q]REPTILES

[bookmark: _heading=h.4bvk7pj]Alpine bog skink (Pseudemoia cryodroma)


[bookmark: _heading=h.1664s55]1B) Future Low Elevation

Group 1
P24: bumped up slightly

Group 2
P8: moved things up slightly, mainly based on warming and competition from lower elevation things.
P14: agrees with P8. At lower elevations there are quite a few species that could be competition and move up-hill. 
P17: moved 100-150 m vertical for those reasons. 


[bookmark: _heading=h.25b2l0r]2B) Future High Elevation

Group 1

Group 2
P8: didn’t move upper limit as limited by elevation habitat availability. Other factors likely to limit distribution?
P28: is it likely they’ll end up in Kosciuszko?
P14: if VIC  then elevation limit, if in Kosciuszko, then slight changer in maximum elevation. Is there possible already populations in Kosciuszko. 
P13: Are we allowing hybridization? P14: we’re assuming current range is where it is in VIC.


[bookmark: _heading=h.34g0dwd]3B) Future Abundance

Group 1
P27 – no change
P1 25 – lower end
P3 drop to 50
P5 – drop to 15
P6 – drop to 20
P24 – dropping increase competition and hybridisation? Thinking of pure genetic population eg, based on microsats, not actually bog associated at all. 
P2 – no change
P7 – ‘bog associated
P4 – 
P19 – 

Group 2
Most around 0-50/100, a couple up to 1000, and another at 1600, assume based on prior limits equally high. 
Feed almost exclusively on insects?
P8: do we know anything about thermal limits? P14: only really from other skinks like Guthega skinks – but we’ve got a much bigger skink, different location. Very rarely (for she-oak skinks) around 30 temps.
Mix of small increases (food increase in availability), or small decrease (temperature availability).
P13: will temps influence reproductive cycles ie increased GDD changes from annual to biennial reproduction. 
P14: not sure currently what they’re breeding cycle is currently. But very unsure on making a statement on that front.
P26: Do they hibernate? P14: yes, P26: So, is that an issue in a warming climate. P14: irony of them exceeding their thermal minimum and freezing because of a loss of snow cover.  Both arguments towards decreased population size. P14: if you start getting extreme colds in areas where they’re hibernating (and they can’t control their thermal environment) then you might get die off events.


[bookmark: _heading=h.1jlao46]Southern snow skink (Niveoscincus microlepidotus)

[bookmark: _heading=h.2iq8gzs]1B) Future Low Elevation

Group 1
Future low: P27, not changing at upper but lower
1 degree, 50 metres bump
High elevation, very restricted 
Numbers: 100 average, 
P7, had 500, down the 300
P3: all good, P6 all good, P1, all good

Group 2
Competition from lower lizards push distribution upwards, enhanced from temperature shift as well. Some lowland species are very rapidly moving up to high elevations and have capacity to outcompete due to their reproductive styles. Though we don’t know the true extent of their interactions…
There’s two versions, southern snow skink (central plateau, Haast Mt), and a northern variety. Though similar story across all these regions anyhow. 



[bookmark: _heading=h.3hv69ve]2B) Future High Elevation

Group 1

Group 2
Models don’t indicate it completely lost from Mt Wellington within the 25 year period. But the elevation restriction is def likely. 
Mt Ossa they’re around here, which is around 1550 – 1600m. And also at this elevation in other areas as well. 



[bookmark: _heading=h.4h042r0]3B) Future Abundance

Group 1

Group 2
P26, P21: Suggestion is that abundance declines before habitat availability. So within the same path the density itself might stay the same, given we didn’t really shift it’s distribution very much at all. 


[bookmark: _heading=h.2w5ecyt]Northern snow skink (Niveoscincus greeni)

[bookmark: _heading=h.1baon6m]
[bookmark: _heading=h.3vac5uf]1B) Future Low Elevation
[bookmark: _heading=h.2afmg28]
[bookmark: _heading=h.pkwqa1]2B) Future High Elevation

VERY SIMILAR TO SOUTHERN
Highly specialised alpine species. Both northern and sotuehrn . Alpine scree and builderfields and can be 
P4 Know of sites at the tree line 1050 – 1070 don’t exist, pushed up in future30-50 m
High is already at top 
[bookmark: _heading=h.1opuj5n]3B) Future Abundance
GW - No major change



[bookmark: _heading=h.48pi1tg]Alpine water skink (Eulamprus kosciuskoi)




[bookmark: _heading=h.1302m92]1B) Future Low Elevation

Group 1

Group 2


[bookmark: _heading=h.2250f4o]2B) Future High Elevation

Group 1

Group 2



[bookmark: _heading=h.319y80a]3B) Future Abundance

Projected numbers: rain temps not much different, all in broad agreement


[bookmark: _heading=h.1gf8i83]Highland copperhead (Austrelaps ramsayi)

P14’s General Knowledge: Split into sections later on.
P14: In east Gippsland, individuals of this species key out to the coast, whereas at all other sites this isn’t the case. So keep this in mind. It’s extremely common, in sub-alpine /montane zones. Litters of 15, diet is lizards and frogs Prey and thermal environments are key requirements, basking and ducking into rocks for shade/ protection.
Upper limits, probably going to max out to 2100m (so NSW). There are records above 2050m. 
P10: common up to 1900m. 
P14: Can have quite a clumped distribution – breeding systems etc. 
P10: At Koscsiuzko white lipped snakes are much more common. In Victoria the copperhead is the most common snake encountered. 
P28: At what elevation do these ‘species’ tend to split out? P14: Probably somewhere around the 900m, in Victoria. 
P14: Upper limits might be constrained by its structural and thermal environment – capacity to seek shelter, bask and get food. If it’s too exposed then it’s too harsh for them, like a bit of vegetation structure. At lower areas, it’s going to be competitive exclusion with Lowland Copperheads and tiger snakes. 
Abundance: quite clumped, so in a 100mx50m it could be quite dense. Especially in breeding season, males follow females by pheromone trails, where multiple males follow a single female.
In a 25x10m room could easily find 3, so multiple up to our 100x50. 
There’s normally more in an area than you actually see as they’re quite cryptic – if they have no reason to bask/ hunt etc, then you’re unlikely to see them, they’d be trying to avoid being exposed to predation. It’s therefore likely, we underestimate. 
Mating in autumn – how many young? Live bearing, they mate/ breed twice? Unclear exactly though. Mating behaviour in both spring and autumn. Typical litter is around 15. 
[bookmark: _heading=h.40ew0vw]1A) Current Low Elevation
[bookmark: _heading=h.2fk6b3p]1B) Future Low Elevation
[bookmark: _heading=h.upglbi]2A) Current High Elevation
[bookmark: _heading=h.3ep43zb]2B) Future High Elevation
[bookmark: _heading=h.1tuee74]3A) Current Abundance 
P14: Can have 15 lizards per breeding attempt. 
[bookmark: _heading=h.4du1wux]3B) Future Abundance
[bookmark: _heading=h.2szc72q]

[bookmark: _heading=h.184mhaj]Mountain Dragon (Rankinia diemensis)

P14: Taxonomic puzzle. Occurs along great dividing range, when closer to Melbourne ends up near cliffs near Otway ranges, also pops in Grampians. Also occurs in Tasmania and islands in Bass straight. Grampians (based on genetic analysis), aligns with Tasmania and Bass Straight, which are taxonomically distinct from the  Great Dividing Range ones. For the most part here, we’re thinking about the mainland (NSW/VIC), it’s a common species, but possibly different to the Tassie one. (P26 – In Tassie it’s in the plateau, and also down to the coast). 
Small spikey lizard which lays eggs, and is insectivorous. Upper could be around 1600 (nsw) and 1700 (Vic), limiting by snow line, and often on northern aspects to make the most of the sunshine. For lower elevations, it occurs in coastal heathland near coast in Victoria. Within the Alps region it tends to occur at mid to upper slopes; the lower areas it seems to be  replaced by the Jacky Lizard, so presume competition plays a role, although these species’ ranges do overlap. 
P26: in Tasmania they really like it when it’s hot. Major limitation is finding a good nest site, seeing as their egg laying, not live-bearing. So climate may play a big role, warmer temperatures may allow upward migration in the future with respect to nesting sites. 
P26: they don’t move very much
P21L vegetation structure requirements? P26: dry schlerophyll forest, heathland, P10: open soil spots to dig in and lay their eggs P14: obviously need basking sites; rocks, logs and bare-sites. 
P21: what role of fire? P14: there are preferred structures for thermal regulation, need to warm up and sites for cooling down. With fire, it’s all about the temporal element. If there’s a fire, the immediate preferred habitat is gone, and elevated predation is likely because the structural shelter of the vegetation has been burned, leaving active or basking lizards exposed to predators, and their camouflage may not be as effective in a freshly charred landscape. Then it’s good for a while, until the shrubs et come back densely, and there are less sites for thermal regulation. 
[bookmark: _heading=h.3s49zyc]1A) Current Low Elevation
[bookmark: _heading=h.279ka65]1B) Future Low Elevation
[bookmark: _heading=h.meukdy]2A) Current High Elevation
[bookmark: _heading=h.36ei31r]2B) Future High Elevation
[bookmark: _heading=h.1ljsd9k]3A) Current Abundance 

P26: Around 20 to 60 in density. Pretty common.

[bookmark: _heading=h.45jfvxd]3B) Future Abundance
Likely to increase in the future as survivability of eggs, and expansion into the alpine environment occurs.


[bookmark: _heading=h.2koq656]Guthega skink (Liopholis guthega)

ONLINE DISCUSSION
50x50m
P30: used to be wthitii
Alpine L. whitii
Highly endangered
2 pops - falls creek and kosci
Live in burrows in alpine grassfields – burrow habitat is needed
Over winter 0.5C
Can sit and the right places in their burrows for the right body temperatures. 
Need rocks
Guthega most agreessive of the competitors – could hold their territory against lowland territory 
Need P14‘s opinion

[bookmark: _heading=h.3jtnz0s]1B) Future Low Elevation



[bookmark: _heading=h.4iylrwe]2B) Future High Elevation


[bookmark: _heading=h.1d96cc0]3B) Future Abundance

GW: dependent on availability of substrate – unlikely to change 


[bookmark: _heading=h.14ykbeg]White-lipped snake
100x50m

[bookmark: _heading=h.243i4a2]1B) Future Low Elevation

[bookmark: _heading=h.338fx5o]2B) Future High Elevation

P18Stay at top?

[bookmark: _heading=h.42ddq1a]3B) Future Abundance

EWap: Likely to benefit under similar trophic conditions


[bookmark: _heading=h.2hio093]INSECTS

[bookmark: _heading=h.wnyagw]Alpine stonefly (Thaumatoperla alpina)

[bookmark: _heading=h.3gnlt4p]

[bookmark: _heading=h.1vsw3ci]1B) Future Low Elevation

Group 1
P5 – moving up. 
P27: didn’t move it much – will small tributaries remain?
P23: what is life cycle? P2, 1 year life cycle
Fire: is an issue, mainly from destruction of vegetation (P2), little evidence of impact
Dispersal: adults walking, no idea about movement as juveniles
Most went up slightly, P2 thought they would stay where they were because of specifics of streams.

Group 2
P28: Don’t know much about thermal tolerance. They like boulder based creeks as larvae. Substrate is quite important. Also the role of predation and competition at lower limits. She thinks that they’ll move up based on competition.
Many have no change.


[bookmark: _heading=h.2uxtw84]2B) Future High Elevation

Group 1
P2: got them much the same with slight drop, perhaps fire, some water flows. Don’t have a lot of knowledge of larval under snow. 
Development is 1-2 years or longer, they are predators – cold adapted….water 6-7 degrees. Loss of water is an issue because of development time

Group 2
P28: Unlikely to be too much shift due to flow and vegetation requirements. And pre-existing stream network

[bookmark: _heading=h.3u2rp3q]3B) Future Abundance

Group 1
Many don’t change, or go up
P2: reducing down to 10, based on potential drying, fire, predation (birds) through changes to cover.
P27, not much change? Drying? 
P23 – development time and requirement of water
P5: drying so down
P6: 50 down to 15, temps
P4 : unchanged
P24: was no change, now will revise down
P7: down due to drying
P4 : subject to pollution, P2: live in local waterfall in village

Group 2
P8: how much would water temperature influence the distribution/ abundance? And how big are the streams that they’re in
P28: Small trickles to bigger streams at lower elevations (so maybe). Stream flow wise – generally reasonable flowing, steady flow. So maybe unlikely to be just sitting there having it get hotter.
P28: Fire is likely to be reaslly important. Removes cover, sedimentation etc, increased predation. P2: likelihood of fire within our timeframe? Not confident to put numbers on it, but increase in lightening might initiate fires? But increase in fires not in doubt, just number and intensity, >40%?

Pencil pine moth (Dirce aesiodora)

[bookmark: _heading=h.38czs75]1B) Future Low Elevation

Group 1
Most say shift upwards.
P27: pencil pine fire risk. Pines drying from drought. P27 moved future low up (100 metres), now thinking of not changing (because pencil pines are long lived)

Group 2
P2l thinks that fire (initiated by lightening) is a very likely threat to the pine forest species, and it might be gone by 2025 – very new research and not yet published. So if the habitat is gone, then the moth is also gone.
P26: The pencil pine has quite a disjunct distribution, so for it to be ‘truly’ gone, you’d need a lot of fires/ broad issues, but it’s still largely the case? They’re up on the platatue, Mt Field and a few locations down south. 
Quite a likelihood that either the pencil pine will be either extinct, or maybe move up in elevation from invading specices from lower elevations.

[bookmark: _heading=h.47hxl2r]2B) Future High Elevation

Group 1
P17: no change
P1 – potentially wildfire, lightning strikes

Group 2
If pencil pines aren’t regenerating, then the option is for it to either stay there or to decrease depends on threat of fires and drought.
[bookmark: _heading=h.8y8bcx37bzbx]
[bookmark: _heading=h.11si5id]3B) Future Abundance 

Group 1
P1, 140 which was slightly down – increased pressure to habitat tree
P27: stay the same
P5: no answer
P6: slight decrease because of habitat loss
P18: symbiosis – some risk as need both – potentially decrease.

Group 2


[bookmark: _heading=h.3ls5o66]Metallic cockroach (Polyszosteria virridissima)
 	

[bookmark: _heading=h.4kx3h1s]1B) Future Low Elevation

Group 1
Large range of answers
Phis S did not change especially much.
Some discussion around thermoregulation and microclimate niches

Group 2
P10: cockroaches survive everything, so imagine they wouldn’t change too much. Like damper areas around shrubs, but enjoy the sun in the mornings. 
P8: maybe other cockroaches from down lower that might push them up slightly. But P10 thinks they’re not really direct competitors necessarily. 
The 100- 1400 distribution? Typo.
P10: not likely to really be influenced by drying conditions, as it’s slightly damp, but not reliant upon water. Sites are normally still damp in summer conditions atm.
P22: what do they eat? No one really knows (a student worked on them, P25 – best person to ask)
P9– based on ALA, filtered info. There’s a value for 1300m from Diggers Creek in the Musuem Records. (But P10 says becareful this isn’t just Sponars’s which is actually at 1500m).

[bookmark: _heading=h.hpp6hyfgmh6p]
[bookmark: _heading=h.45n48lyv7vj]
[bookmark: _heading=h.1f7o1he]2B) Future High Elevation

Group 1
Some went up, depends if already considered up. Ie can’t go higher. P7 had them lower and then moving up.

Group 2
Unlikely to change a bit.


[bookmark: _heading=h.2eclud0]3B) Future Abundance

Group 1
P5 – went down slightly
P2 – no change
P7 – massive increase, more disturbance might favour them – high adaptive capacity
P4 : no change or slight increase

Group 2


[bookmark: _heading=h.thw4kt]Thermocolour grasshopper (Kosciuscola tristis)


[bookmark: _heading=h.1smtxgf]1B) Future Low Elevation

Group 1
Driven by water and competitors, 
Probably driven up by other species along with their thermal niche
Major issue is that they are rare above treeline, used to be common
P18: slight increase on the low.

Group 2
P8: There’s congeners at lower elevations. But this species has very high thermal tolerance, so not worried about increasing temperatures. Usually found in near-ish wet areas. Broad diet, so not vegetation limited.

[bookmark: _heading=h.2rrrqc1]2B) Future High Elevation

Group 1
P27: kept it the same – absorbing new info.
P1 up slightly – was already near top. up to about 2150.
P5 – kept at top. P24 kept at top.
P2, dropped them down a bit but they were not as high as that.

Group 2
P8: High thermal tolerance already established. If there are more shrubs it’ll be good for them, shrub encroachment – particularly hovea sp. Doesn’t necessarily eat it, but uses it for habitat

[bookmark: _heading=h.3qwpj7n]3B) Future Abundance

Group 1
Same places have dried out and heated up – and some evidence of loss and competition from below and extreme water requirements.
P19: also an expert, drop by 50%
P18: dry is bad, quite a big drop
P27: dropping
P1: might go down a bit (25%)

Group 2
P21: low estimate, hadn’t seen them in great densities.
P8 and P21: thermal tolerance may mean there’s a slight increase.
Other: slight decrease due to warming.


[bookmark: _heading=h.261ztfg]Bogong moth (Agrotis infusa) – aestivation phase
Bogong Moths (estimation phase – physiologically, shut down and in the caves) We are assuming 0-2228m for other stages of life.

[bookmark: _heading=h.356xmb2]1B) Future Low Elevation

Group 1
original appears to have shifted up by 50 metres
P4 : 1900 up from 1600, fears will go locally extinct
Do caves and boulder fields go up in height? To some extent, but caves provide buffers. In Mt Mackay they use boulders (P2) – general discussion on cave temps, might they stay constant. caves perhaps benign (P18). Lack of physiological data and other key information

Group 2
Temperatures in caves around 10 degrees. So ambient conditions might influence, and under warmer world, would assume fewer estivating places. Though note, that the majority of big caves are up high. 
P13 comments from yesterday about agricultural pesticides/ agricultural practises, might limit broader distributions. 
P10: risks are also predation from other animals within the alps. 
On way to the mountains, they are feeding on flowers etc., but on the way back they are more feeding on insect scales etc. 
A female may lay 1000’s of eggs, so importantly you only need a few individuals to make it back to breed to keep the populations going – classic R strategist. 
If there is no growth, in the farming areas etc, then there is less moths coming into the mountains (not strong correlations necessarily).  So drought might play a role going forward.



[bookmark: _heading=h.44bvf6o]2B) Future High Elevation

Group 1
P23: similar logic to lower bounds, upper bounds does not move much
P4: has moved up to 2200 (mathematical nod)
P3: emphasised large numbers in boulder field caves -perhaps not as site limited?
P18: may be already at height limit
P3: current top estimate 2228, that won’t change

Group 2

[bookmark: _heading=h.ymfzma]3B) Future Abundance

Group 1
Drought, fire etc will affect future numbers – impacts could  be on juvenile forms (P2) which will affect adult numbers. P3 drought out west affects widely.
Ie is mostly about effects on life cycles, out west (agricultural change etc)

Group 2



[bookmark: _heading=h.3im3ia3]Leioproctus - bee
P9– taxonomically complex.


[bookmark: _heading=h.4hr1b5p]1B) Future Low Elevation

Group 1
P6: has specific knowledge. Not a very common species, seem to be generalist. Seen them visiting range of plants Kosci. Sites at around 1900. Group hard to identify. Reliable data 1600-1900 (or a bit higher) but widespread more than possible (records down to 800 but may be unreliable, might have collected at 2000) Nest on ground, small inconspicuous. Good plot (pool size) collect about 20, more there, difficult to see and catch (her numbers 100, but may be optimistic). With CC, P7, not strong effects as generalist. 
P9– some populations may be affected. Habitat is heath, grassland, P23 heath is projected to increase. P6 emphasised we know little, there is little study. They have observations and visitation records only. Lots of similar species colour, distribution (issue of alpine bees in general). Outnumbered by other flying insects. Bees key as pollinators. Nest underground, some CC buffering. Around 10 species in genus. They are solitary.
P3: what are risks if CC? P6, as generalist not a huge problem. 
P6: No knowledge on drought, no known info on thermal traits.

Group 2
P22: floral resources are important. They also like weeds. 
P21: any key species for plants: P9– found in Richea, and Baeckea
P9– more worried about their breeding, they nest in the grounds. 
P2 – is there  a preferred elevation range for nesting? P22: unknown at this stage. Possibility that they nest near snow gums but in the ground. Nests may be down to 20cm deep. Another threat could be honey bees – there’s been a substantial expansion of them being observed around Charlotte Pass. P13: European honey bee is commonly recorded up till 1800 m in Victoria – so believes big threat is competition from other bees. In Victoria, nests are commonly seen in open grasslands, but note this is likely to be just because it’s easier to see there. Often nest activity around January to February. In NSW late January etc. 
P2 – given fires are normally down to 10cm, so should be relatively fine. P13– but the bigger factors here, are compaction in soil etc which may change heat profile in the future…
It’s a solitary nester – so don’t need to worry about social structure and nesting etc.
P9– 40 observations over a period fo 3 weeks. So doesn’t think they’re in low abundance. Seen pollinating a lot of species in the alpine area.



[bookmark: _heading=h.1c1lvlb]2B) Future High Elevation

Group 1

Group 2

[bookmark: _heading=h.2b6jogx]3B) Future Abundance

Group 1
not going to change much – size or range.
P7: displacement by Apis?
P23: plant species and vegetation type is broad and some will be able to move up

Group 2


[bookmark: _heading=h.qbtyoq]Alpine mayfly (Coloburiscoides)

[bookmark: _heading=h.1pgrrkc]1B) Future Low Elevation

Group 1

Group 2
Needs good water flow. So bounded by water availability.
Predation, competition might also play a role.
2 year larval stage.



[bookmark: _heading=h.2olpkfy]2B) Future High Elevation

Group 1

Group 2


[bookmark: _heading=h.3nqndbk]3B) Future Abundance

Group 2
P28: Around 50ish, unlikely to really change in a 25 year period? Is somewhat reliant upon detritus from trees/ vegetation? 


[bookmark: _heading=h.22vxnjd]Alpine swift moth (Oncopera)


[bookmark: _heading=h.1h65qms]1B) Future Low Elevation
[bookmark: _heading=h.415t9al]2B) Future High Elevation

Group 1
Where is it going: grasses getting reduced with shrub upslope. Generally going up by 50 metres. Since poa is higher, thermal restriction?  Slow developing species, fire, drying a risk.

Group 2

[bookmark: _heading=h.2gb3jie]3A) Current Abundance


Group 2

[bookmark: _heading=h.vgdtq7]3B) Future Abundance

Group 1
P7: a good spot now, will there be shrub encroachment, poa modelling paper not much change – good patch then stay same unless was already marginal 
Most people : P1 staying same, P3 also, P27, no change to number.
P5: had the coming down, but is a negative…still thinks coming down
P24: nothing new to contribute
P6: down in numbers (600 down to 400)

Group 2


[bookmark: _heading=h.3fg1ce0]Tasmanian red spot dragonfly (Archipetalia auriculata) 

ONLINE discussion
P2 – no real feeling on them
P18 same
We think we need P27
[bookmark: _heading=h.1ulbmlt]
[bookmark: _heading=h.4ekz59m]1B) Future Low Elevation
[bookmark: _heading=h.2tq9fhf]
[bookmark: _heading=h.18vjpp8]2B) Future High Elevation
[bookmark: _heading=h.3sv78d1]
[bookmark: _heading=h.280hiku]3B) Future Abundance



[bookmark: _heading=h.n5rssn]Alpine darner (Austroaeschna flavomaculata) 
ONLINE DISCUSSION
P2S: not sure state wide presences absence data
[bookmark: _heading=h.375fbgg]
[bookmark: _heading=h.1maplo9]1B) Future Low Elevation
[bookmark: _heading=h.2lfnejv]2B) Future High Elevation
[bookmark: _heading=h.3kkl7fh]3B) Future Abundance


[bookmark: _heading=h.1zpvhna]Tasmanian velvet grasshopper (Tasmanalpina clavata)
ONLINE DISCUSSION
Need P8 ?
[bookmark: _heading=h.4jpj0b3]
[bookmark: _heading=h.2yutaiw]1B) Future Low Elevation
[bookmark: _heading=h.1e03kqp]
[bookmark: _heading=h.3xzr3ei]2B) Future High Elevation
[bookmark: _heading=h.2d51dmb]
[bookmark: _heading=h.sabnu4]3B) Future Abundance



[bookmark: _heading=h.3c9z6hx]Mountain katydid (Acripeza reticulata) 
ONLINE DISCUSSION

[bookmark: _heading=h.4bewzdj]1B) Future Low Elevation
Sea level


[bookmark: _heading=h.15phjt5]2B) Future High Elevation
More or less the same – perhaps move up with shrubs
[bookmark: _heading=h.24ufcor]3B) Future Abundance


[bookmark: _heading=h.jzpmwk]PLATYHELMINTHES

[bookmark: _heading=h.33zd5kd]Blue Planrian 

10x50m

P29??
Highly invasive
Regenerative

[bookmark: _heading=h.434ayfz]1B) Future Low Elevation

[bookmark: _heading=h.xevivl]2B) Future High Elevation

PS: reduction in rainfall – could drop down to lower elevations

[bookmark: _heading=h.1wjtbr7]3B) Future Abundance

PS: Get unto the wet gullies southern facing 




[bookmark: _heading=h.4gjguf0]FISH

[bookmark: _heading=h.2vor4mt]Kosciuszko galaxias (Galaxias supremus)

[bookmark: _heading=h.1au1eum]General Info
P5 - Doesn’t think that within 25 years creeks will dry out. But, we do need to consider anthropogenic activity, with people moving trouts around to maintain recreational freshwater activity etc. 
In the streams are there natural barriers? Likely to be the snowy hydro aqueducts (sit around 1500-1600m) rather than the presence of waterfalls etc. 

To consider in the future: lake volume and flow could maybe play a role in the future? Blue lake is quite deep quickly, whereas club lake isn’t very deep around 4m, so perhaps if lake levels get lower, and those shallower water do they like might be reduced, it won’t knock the species out, but might reduced numbers. They mostly feed on terrestrial insects, and aquatic insects as well
P10: there’s so little food in Blue Lake, that if trout did occur they’d wipe out the food supply. Important to note, that blue lake isn’t a stronghold of the fish, they’re actually in higher abundances at higher elevations.



[bookmark: _heading=h.29yz7q8]1B) Future Low Elevation

Group 1
P5 -assuming trout cant get passed where they currently are, and that there will still be water there there will be no change, highly dependent on trout. 
P1 – more water birds using the water bodies?

Group 2
Lower elevation bound – 1650m
There is a hybrid population at Sawpit. Galaxiids are normally up in the headwaters, now replaced by trout at lower elevations.
They don’t migrate, so they’re becoming quite isolated into their current tributaries. Ie the currathers creek ones are stuck. 


[bookmark: _heading=h.393x0lu]2B) Future High Elevation

[bookmark: _heading=h.488uthg]3B) Future Abundance

Group 1
Future: P5 – reduction based on sedimentation increase because of fire increase, push for recreational fishery and trout stocking, projection is mega-down with trout impact, a bit down with no trout impact. 

Group 2


[bookmark: _heading=h.2ne53p9]Western paragalaxia (Paragalaxius julianus)



Group 2
P27 (borrowed from other group): Surveyed in 2004, survey 93 tarns and inlets, was found in 63 of these areas (within a 200sq km area). Lowest was 1137, highest was 1230. No details on densities, as the survey was mostly presence/absences. Thinks trout has influence on distribution (had been recorded in conjunction with trout in some places). In trout free waters the fish swim openly, whereas when trout are present they’re much more hidden.
P5: very small 50mm in length. They like substrate more than other galaxids. Thinks densities are probably relative high because of their size and habitat. Have limited capacity to move and disperse between systems. Habitat complexity can play a role in helping them to survive (with respect to trout), but maybe this is a bit generous. Food availability when trout is there could be a role, but not enough to eliminate them. Climate change wise, the reduction in snow might reduce flow, but there is likely to be a lot of habitat still available for them. 
P27: lake temp and air temp modelling approaches, (beyond 2050) show that the smaller wetlands will contact and some even disappear. So maybe starts to be present within our 25 year time frame.
P5: we don’t know the thermal maximum for these species. Perhaps extreme weather events might be an issue. Galaxiiids don’t have scales like other fish, and are particularly prone to infections along their lateral line. They found at higher elevations they liked streams that weren’t above 15 degrees, which helped limited fungal infections. (experimental work). Salt didn’t seem to be an influence in their distribution.
P2l: sedimentation with fire might play a role? But P27 said after the 2013 fires they did some resurvey work and didn’t actually see too much change in sedimentation there. Other: might be relative to storm events after fire events to shift the material, but if that doesn’t happen, then maybe not such an issue. Also the scale of this impact is likely to be more noticeable in smaller streams rather than biggers ones.
1047-1230m is distribution of them. 
Resilience: generalists for food, have burrows for climate conditions, water isn’t strong requirement. Female carries egg under tails, so not restricted for breeding. Sedimentation might slightly impact juvenile substrates, but at higher elevation this might not be such as issue.  Pretty hardy little fellows.


[bookmark: _heading=h.3mj2wkv]1B) Future Low Elevation

Group 1
Shallow wetlands may be in trouble under Climate Future into 2050
But not all will disappear, deeper wets stay, smaller ones lost
Broad consensus not much move

Group 2


Group 2

[bookmark: _heading=h.gtnh0h]2B) Future High Elevation

Group 1

Group 2



[bookmark: _heading=h.1fyl9w3]3B) Future Abundance

Group 1
with no change (predation, water volumes, water temps, fungus) – shallow water 
more variable….
P5: going down
P27: he has no idea, staying same?

Group 2



[bookmark: _heading=h.3zy8sjw]CRUSTACEANS

[bookmark: _heading=h.2f3j2rp]Reik’s Crayfish (Euastacus reiki)
P8: used wrong picture


[bookmark: _heading=h.1tdr5v4]1B) Future Low Elevation

Group 1
slightly shifted up

Group 2

[bookmark: _heading=h.4ddeoix]2B) Future High Elevation

Group 1
going up by 50 metres
P2: worried about drying so shifted aquatic species down with drying. Smaller headwaters will either dry or become more ephemeral

P5: burrowing gives some resilience – can go down to water table.
P2: also contracting from both ends [of elevational range]
P4 : burrows may well buffer temp and water risks with CC – at least in short term
P24: no expertise, already high, not going to have them move up
P1: reduced confidence interval, moved best estimate up slightly

Group 2

[bookmark: _heading=h.17nz8yj]3B) Future Abundance

Group 1
Some small decreases, same. Mostly about drying
P4 : staying the same

Group 2



[bookmark: _heading=h.3rnmrmc]Mountain shrimp (Anaspides tasmaniae)

[bookmark: _heading=h.26sx1u5]
[bookmark: _heading=h.35xuupr]1B) Future Low Elevation
[bookmark: _heading=h.1l354xk]2B) Future High Elevation

Group 1
P27: it is low as it can get and as high as it can get, not much change into future, will always have free-standing water. Trout not in top reaches. 

Group 2

[bookmark: _heading=h.2k82xt6]3B) Future Abundance

Group 1
Number (50x10), bath tub estimate 100 per square metre (very upper range), 50 per square metre in a good spot so extrapolate out. 

Group 2




