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CALGAROO  

A journey into nature 

May 2025 

 

Eucalyptus parramattensis - Calgaroo 

Newsletter of the Parramatta and Hills District Group 

Australian Plants Society NSW Ltd 

Our vision: inspiring people to admire, grow and conserve native plants 
 

WI!¢Ω{ hb Lb 2025 
21 May Wednesday 10am: Propagation 
24 May Saturday 1.30pm: Bushwalk Waterfall Walk West Pennant Hills. Leader 

Jennifer Farrer ς see page 2 
18 June Wednesday 10am: Propagation 
28 June Saturday 2pm: aŜƳōŜǊǎΩ ƳŜŜǘƛƴƎ DǳƳƴǳǘ Iŀƭƭ 
 Speaker Brian wƻŀŎƘ ά!ƳŀȊƛƴƎ DǊŜȅǎέ 
16 July Wednesday 10am: Propagation 
26 July Saturday Bushwalk Jones Road Fire Trail Kenthurst 
23 or 24 August Visit to Muogamarra NP ς see page 2 
27 August Wednesday 10am: Propagation 
24 September Wednesday 10am: Propagation 
27 September Saturday Visit to Boongala Gardens Kenthurst 
22 October Wednesday 10am: Propagation 
25 October Saturday Bushwalk Agnes Banks/ Castlereagh Nature Reserve. 

Leader Daniel McDonald 
19 November Wednesday 10am: Propagation 
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22 November Saturday Members' meeting and end-of-year celebration, 
Gumnut Hall. {ǇŜŀƪŜǊ [ƛƴŘŀ tƛƴŜ άUsing Native Edibles 
in Cookingέ 

17 December Wednesday 10am: Propagation 
 
IŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻ ŎƻƳŜ ǘƻ ƻǳǊ ǇǊƻǇŀƎŀǘƛƻƴ Řŀȅǎ ŀǘ .ƛŘƧƛǿƻƴƎ /ƻƳƳǳƴƛǘȅ bǳǊǎŜǊȅ ŀƴŘ ƘŀǾŜƴΩǘ 
been before, you can get details from Lesley Waite - phone 0438 628 483 
 

* * * * * *  

 
Waterfall Walk, West Pennant Hills 
Saturday 24 May at 1.30pm. 
Jennifer Farrer 
Our next walk is one that the Group has done before, but not for a few years. It is one of my 
favourite Hills Walks. 
The walk starts at Richard Webb Reserve in Aiken Road West Pennant Hills. This is a small 
pocket of Blue Gum High Forest on the banks of Darling Mills Creek. We will then cross 
Heide Place and enter Bidjigal Reserve, still following the Darling Mills Creek. The vegetation 
here is sandstone gully forest, and the gully becomes quite deep with towering sandstone 
cliffs above. It is hard to believe here that suburbia is close by. The landscape then opens 
out into open Peppermint Gum Woodland. After crossing Bue Gum Creek, we will reach our 
destination, the only waterfall in The Hills below a lovely rock pool. 
 
Meeting Place: Richard Webb Reserve, Aiken Road, West Pennant Hills. There is no car park, 
but it is quite safe to park in Aiken Rd outside the reserve. 
Distance: 3.1km 
Grade: The walk is along a well-graded fire trail with a gradual descent and ascent. 
Start Time: 1.30pm. Aim to be there by 1.15. The earlier time has been set because the days 
are quite short at this time of the year. Also, Linda Pine has invited us to afternoon tea at 
her place nearby after the walk. 
Wear closed shoes and bring water. 
Register your attendance at apsparrahills@gmail.com 
 

* * * * * *  

 

Muogamarra Nature Reserve in August 
Ricki Nash 
 
There are 900 species of amazing wildflowers at Muogamarra Nature Reserve, and we hope 
to be able to get there to see this colourful display of waratahs, native orchids, pink 
eriostemons and boronias. There is also plenty of wildlife and great views over the 
Hawkesbury River. 
 
The Reserve is about 3 km north of Cowan and is only open for 6 weeks a year between 
August and September. To gain access, we have to pre-book either a guided tour with one 
of the experienced NPWS volunteers or a self-guided tour. Self-guided tours apparently 
occur on any of the Sundays the Reserve is open and a few select Saturdays. 
Our group is looking at booking a self-guided tour either on Saturday, 23rd August or 
Sunday, 24th August. 
 

mailto:apsparrahills@gmail.com
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 As bookings open in mid- June, could members who are interested in coming along please 
send your names and contact details to me before June via one of these methods: - 
ω email- nashj_e@bigpond.com, or 
ω ring and leave a message or send a text message to 0419 626 848 
 
As LΩƳ unsure of the cost at the moment, once we make the booking, there may be some 
information regarding payment on the website, and LΩƭƭ let you know. 
 

* * * * * *  

 

Trail Bike Squad 
Steve Douglas- from Facebook post 19 April 2025 
 
Driving around the Highlands today for fieldwork to beat the forthcoming wet weather, it 
was very sunny and warm, unseasonably so, and the highest temp I recorded under credible 
conditions was 28 °c around Berrima to Belanglo. 
 
As a bonus, I met two decent-sized blokes on trailbikes who drove out of the bushland 
ǿƘŜǊŜ LΩŘ ōŜŜƴ ǿƻǊƪƛƴƎΣ ŘǊƻǾŜ ŀŎǊƻǎǎ ŀ ǊƻŎƪ ǿŀƭƭ ƛƴǘŜƴŘŜŘ ǘƻ ŘŜǘŜǊ ǎǳŎƘ ŀŎŎŜǎǎ ŀƴŘ п²5ǎΣ 
ŀƴŘ ǘƘŜƴ ǎǘŀǊǘŜŘ ǘƻ ŎƘŀǘ ǿƛǘƘ ƳŜΦ L ƴƻǊƳŀƭƭȅ ŘƻƴΩǘ ŜƴƎŀƎŜ ǿƛǘƘ ŦŜƭƭŀǎ ƻƴ ǘǊŀƛƭōƛƪŜǎ ŀǎ ǘƘŜȅΩǊŜ 
often doing the wrong thing in the wrong place, but these guys were interested in what I 
was doing (rare plant monitoring). 
 
¢ǳǊƴǎ ƻǳǘ ǘƘŜȅΩǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ¢Ǌŀƛƭ .ƛƪŜ {ǉǳŀŘ - police who patrol to detect and deter illegal 
riding and driving on public land. No uniforms, no logos, nothing to identify them as police, 
so I was slow to believe them, until one gave me enough info, and showed me he was 
armed, that I accepted their story. We had a good chat, and he gave me his card so I can let 
him know about where there are legally protected species that are being harmed by 
ǊŜŎǊŜŀǘƛƻƴŀƭ ǾŜƘƛŎƭŜ ƳƛǎǳǎŜΦ ¢ƘŜȅΩƭƭ ǳǎŜ ǘƘƛǎ ǿƘŜǊŜ ǘƘŜȅ Ŏŀƴ ǘƻ Ŧocus on activities in those 
areas. 
 
¢ƘŜȅ ŀǊŜ ŘŜƭƛōŜǊŀǘŜƭȅ ƴƻǘ ǊŜŀŘƛƭȅ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǇƻƭƛŎŜ ǎƻ ǘƘŀǘ ƛƭƭŜƎŀƭ ǊƛŘŜǊǎ ǿƻƴΩǘ ŘǊƛǾŜ ŀǿŀȅ 
from them at speed, which is potentially dangerous. Instead, the offenders are more likely 
ǘƻ ŜƴƎŀƎŜ ǿƛǘƘ ŦŜƭƭƻǿ ǊƛŘŜǊǎΣ ŀƴŘ ǿƛƭƭ ǘƘŜƴ ōŜ ǘƻƭŘ ƛŦ ǘƘŜȅΩǊŜ ƴƻǘ ǇŜǊmitted in that area or if 
ǘƘŜȅΩǊŜ ǊƛŘƛƴƎ ŀƴ ǳƴǊŜƎƛǎǘŜǊŜŘ ōƛƪŜ, etc. I assume that offenders could be required to show 
ID and could be fined. But chasing them is not allowed, though I know that in some 
situations, like the closed water catchments, police will follow the offender from the air, 
then send a vehicle around to wherever they emerge or when they reach home. 
 
The species I was monitoring at that site is Helichrysum calvertianum, and as a bonus I found 
Grevillea raybrownii, Persoonia glaucescens and P. levis x linearis.  Sylvia (my mum) found a 
Glossy Black Cockatoo feed tree, and I found some Yellow-bellied Glider feed trees - only old 
scars, which is mostly what I find. Fresh or recent scars are now extremely rare here. 

 
* * * * * *  

 

άThe best time to take cuttings is . . . ǿƘŜƴ ȅƻǳΩǊŜ ǘƘŜǊŜΗέ 
 
- Ross Doig 

mailto:nashj_e@bigpond.com
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From trading nutrients to storing carbon: 5 ǘƘƛƴƎǎ ȅƻǳ ŘƛŘƴΩǘ ƪƴƻǿ 
about our underground fungi 
Adam Frew, Lecturer in Mycorrhizal Ecology, Hawkesbury Institute for the Environment, 
Western Sydney University. From The Conversation. 
 
LŦ ȅƻǳΩǊŜ ǿŀƭƪƛƴƎ ƻǳǘŘƻƻǊǎΣ ŎƘŀƴŎŜǎ ŀǊŜ ǎƻƳŜǘƘƛƴƎ ǊŜƳŀǊƪŀōƭŜ ƛǎ ƘŀǇǇŜƴƛƴƎ ǳƴŘŜǊ ȅƻǳǊ ŦŜŜǘΦ 
Vast fungal networks are silently working to keep ecosystems alive. 
 
¢ƘŜǎŜ ŦǳƴƎƛ ŀǊŜƴΩǘ ǿƘŀǘ ȅƻǳ ƳƛƎƘǘ ǇƛŎǘǳǊŜΦ ¢ƘŜȅ ŀǊŜ ƴƻǘ ƳǳǎƘǊƻƻƳǎΣ ƻǊ ōǊƛƎƘǘƭȅ ŎƻƭƻǳǊŜŘ 
growths on tree trunks. Arbuscular mycorrhizal (AM) fungi look like spools of thread 
wrapped around plant roots. 
 
What makes these fungi remarkable is the deal they struck almost half a billion years ago 
with another kingdom of life ς plants. 
 
AM fungi make threads of hyphae thinner than spider silk and weave them through plant 
roots. Then, they begin to trade, offering plants water and phosphorus, a vital plant nutrient 
in soils. In return, plants offer carbon-ǊƛŎƘ ǎǳƎŀǊǎ ŀƴŘ Ŧŀǘǎ ŦǊƻƳ ǇƘƻǘƻǎȅƴǘƘŜǎƛǎΦ CǳƴƎƛ ŎŀƴΩǘ 
photosynthesise, but plants can. 
 
This symbiotic relationship can help plants survive periods of drought and live in nutrient 
poor soils. More than 80% of all plant families rely on these fungi, while AM fungi cannot 
live without plants. 
 
²ƛǘƘƻǳǘ ǘƘŜǎŜ ŦǳƴƎƛΣ Ƴŀƴȅ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ Ǉƭŀƴǘǎ τ and the soil they grow in τ would be in 
real trouble. Our continent is ancient, dry, and nutrient-poor. But while we monitor the fate 
of plants and animals ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ƘǳƳŀƴ ƛƳǇŀŎǘ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǿŜ ƘŀǾŜƴΩǘ ōŜŜƴ 
tracking the fungi that ǎǳǇǇƻǊǘ ƛǘ ŀƭƭΦ ²Ŝ ŘƻƴΩǘ ŜǾŜƴ ƪƴƻǿ Ƙƻǿ Ƴŀƴȅ species there are, let 
ŀƭƻƴŜ ƛŦ ǿŜΩǊŜ ƭƻǎƛƴƎ ǘƘŜƳΦ 
 

https://theconversation.com/from-trading-nutrients-to-storing-carbon-5-things-you-didnt-know-about-our-underground-fungi-252184?utm_medium=email&utm_campaign=Science%20newsletter%20101&utm_content=Science%20newsletter%20101+CID_ce8eb30566e78348c46766147c15d7cb&utm_source=campaign_monitor
https://doi.org/10.1111/1365-2435.14545
https://doi.org/10.1038/nrmicro1987
https://en.wikipedia.org/wiki/Hypha
https://en.wikipedia.org/wiki/Symbiosis
https://theconversation.com/with-just-5-years-to-go-the-world-is-failing-on-a-vital-deal-to-halt-biodiversity-loss-249841
https://doi.org/10.1016/j.funeco.2016.07.005
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To help fill this gap, I have developed the first dedicated database recording species and 
distributions of AM fungi in Australia ς AusAMF. 
 
Arbuscular mycorrhizal (AM) fungi form networks of thin filaments, creating living pipelines 
connecting plants and the soil. The fungi are vital to most terrestrial ecosystems. 
 
The underground economy of roots and filaments 
AM fungi deserve to be better known. These essential companions ǘƻ Ƴƻǎǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 
plants maintain plant diversity, suppress invasive species, store carbon, cycle nutrients and 
prevent soil erosion. 
 
Here are five remarkable things about AM fungi: 
 
мΦ ¢ƘŜȅΩǊŜ ƻƭŘŜǊ ǘƘŀƴ roots 
Incredibly, this fungus-plant symbiosis emerged before plants evolved roots some 360ς420 
million years ago. 
AM fungi have been around for 475 million years, partnering with very early land plants 
such as the ancestors of ǘƻŘŀȅΩǎ ƭƛǾŜǊǿƻǊǘǎ ς which have no roots. This ancient alliance 
actually helped plants colonise land. 
 
2. They can boost native plants and reject invasives 
AM fungi do more than transport nutrients, carbon and water. They shape entire plant 
communities. Some plants benefit more than others, influencing competition and species 
co-existence. By giving some species a competitive edge, AM fungi allow some plants to 
survive which might otherwise be lost. 
When AM fungal diversity declines, it can lead to a loss of native plants and open the door 
to invasive plant species. 
But with the right management τ such as reducing pesticides or reintroducing locally 
adapted fungi τ AM fungi can boost plant nutrition and ecosystem restoration. They can 
help native vegetation recover and stop invasive species from gaining a foothold. 
 
3. They run an invisible underground economy 
The fungi-plant trade is more organised than you might think. 
In some instances, plants reward the fungi giving them the most phosphorus with more 
carbon, while the fungi prioritise plants offering them the most carbon ς a bit like a 
marketplace. Some plants have figured out how to cheat the fungi, taking resources without 
giving anything in return. 
This high-magnification video shows water and nutrients flowing inside the hyphae of the 
AM fungus Rhizophagus irregularis. https://youtu.be/_AltpTG5FiE 
 Source: Oyarte Galvez et al. (2025) Nature 
 
4. They boost plant defences against pests and disease 
CǳƴƎƛ ŘƻƴΩǘ Ƨǳǎǘ ƘŜƭǇ Ǉƭŀƴǘǎ grow; ǘƘŜȅ ƘŜƭǇ ǘƘŜƳ ŦƛƎƘǘΦ !ǎ !a ŦǳƴƎƛ ŎƻƭƻƴƛǎŜ ŀ ǇƭŀƴǘΩǎ ǊƻƻǘǎΣ 
they boost its defences against threats such as diseases and plant-eating insects by 
strengthening and speeding up chemical responses. My research shows the size of this 
fungal-defence boost for plants can depend on what AM fungi are present. 
And if one plant is attacked, it puts out chemical signals which can move through the fungal 
network and let other plants know to ready their defences. 
 
 

https://www.biorxiv.org/content/10.1101/2024.09.16.612857v1.full
https://www.ausamf.com/
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.15119
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1002600
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.1600
https://doi.org/10.1046/j.1469-8137.2002.00397.x
https://images.theconversation.com/files/656166/original/file-20250318-56-4e764.png?ixlib=rb-4.1.0&rect=2%2C44%2C691%2C387&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/656166/original/file-20250318-56-4e764.png?ixlib=rb-4.1.0&rect=2%2C44%2C691%2C387&q=45&auto=format&w=1000&fit=clip
https://doi.org/10.1111/1365-2745.12429
https://doi.org/10.1111/1365-2745.12429
https://www.nature.com/articles/23932
https://www.nature.com/articles/s41559-022-01799-8
https://doi.org/10.1111/1365-2664.13663
https://doi.org/10.1111/1365-2664.13663
https://www.science.org/doi/full/10.1126/science.1208473
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/1365-2745.13165
https://youtu.be/_AltpTG5FiE
https://doi.org/10.1111/nph.17781
https://doi.org/10.1016/j.rhisph.2021.100365
https://onlinelibrary.wiley.com/doi/full/10.1111/ele.12115
https://doi.org/10.1111/1365-2435.12181
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5. They take in vast amounts of carbon 
Plants take carbon from the atmosphere and store it in their leaves, roots and wood. But 
AM fungi store carbon from plants too. 
Because mycorrhizal fungi are found wherever there are plants, their underground 
networks are vast ς and so is their carbon impact. Recent research estimates the annual 
figure is more than a third of global fossil fuel carbon emissions. 
 
Vitally important, all but unknown 
If AM fungi vanished, many plant species would likely follow suit. Others would become 
more vulnerable to drought, disease, and pests. Soil would erode more easily, and nutrient 
and carbon flows would shift dramatically. 
!ǊŜ ǘƘŜȅ ƛƴ ǘǊƻǳōƭŜΚ ²Ŝ ŘƻƴΩǘ ƪƴƻǿΦ !a ŦǳƴƎƛ ŀǊŜ ƻǳǘ ƻŦ ǎƛƎƘǘΣ ƻǳǘ ƻŦ ƳƛƴŘΦ bƻ ŦŜŘŜǊŀƭ ƻǊ 
state government agency seem to be tracking them. Our current National Soil Action 
Plan ŘƻŜǎƴΩǘ ƳŜƴǘƛƻƴ ŦǳƴƎƛ ŀǘ ŀƭƭΣ ŘŜǎǇƛǘŜ ǘƘŜƛǊ ƛƳǇƻǊǘŀƴŎŜ ǘƻ ǎƻƛƭ ƘŜŀƭǘƘΦ 
Other than Antarctica, Australia is the least sampled continent for soil AM fungi, with just 32 
sites in global databases. Europe, by comparison, has data from more than 1,200 sites. 

AM fungi help plants grow better. On the left is grass in symbiosis with AM fungi with visible 
white hyphae. On the right is grass without the fungi. Soil Ecology Wiki, CC BY 
¢ƘŀǘΩǎ ǿƘŜǊŜ L ƘƻǇŜ ǘƘŜ AusAMF database will help. I partnered with landholders 
and research networks to gather soil samples. So far, the database has data from 610 
locations, with about 400 more on the way. 
But this is still scratching the surface. AM fungal communities can differ between 
neighbouring fields or habitats, depending on land management methods and types of 
vegetation. Virtually 
all current records 
are a single snapshot 
in time τ we lack 
the long-term 
monitoring needed 
to track seasonal or 
annual changes. 
 
This map shows the 
locations with 
recorded arbuscular 
mycorrhizal fungal 
diversity data in the 
AusAMF 
database. Author 
provided. 

https://theconversation.com/hidden-carbon-fungi-and-their-necromass-absorb-one-third-of-the-carbon-emitted-by-burning-fossil-fuels-every-year-206674
https://www.agriculture.gov.au/agriculture-land/farm-food-drought/natural-resources/soils/national-soil-action-plan
https://www.agriculture.gov.au/agriculture-land/farm-food-drought/natural-resources/soils/national-soil-action-plan
https://nph.onlinelibrary.wiley.com/doi/full/10.1111/nph.19283
https://soil.evs.buffalo.edu/images/0/0f/Gi.jpg
http://creativecommons.org/licenses/by/4.0/
https://www.ausamf.com/
https://www.tern.org.au/
https://doi.org/10.1111/j.1365-2745.2006.01136.x
https://images.theconversation.com/files/657667/original/file-20250326-62-fsec0v.jpg?ixlib=rb-4.1.0&q=45&auto=format&w=1000&fit=clip
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It would be a mistake to remain in the dark about AM fungi. The more we learn, the more 
we see their importance, not only in supporting biodiversity, but in helping our crops and 
ecosystems cope with a changing world. If they are in decline, we need to know ς and set 
about protecting them. 
 

* * * * * *  
 

This vanishing world . . . 
 

άΦ Φ Φ ¢Ƙƛǎ ǾŀƴƛǎƘƛƴƎ ǿƻǊƭŘ ƛǎ 
beautiful beyond our dreams. 
It contains in itself rewards 
and gratification never found 
in the artificial landscape, or 
man-made objects so often 
regarded as exciting evidence 
of a new world in the making. . 
. The natural world contains an 
unbelievable diversity, and 
offers a variety of choices, 
provided of course, that we 
ǊŜǘŀƛƴ ǎƻƳŜ ƻŦ ǘƘƛǎ ǿƻǊƭŘ Φ Φ Φέ
      Photo Elspeth Hope-Johnston 
 

-  hƭŜƎŀǎ ¢ǊǳŎƘŀƴŀǎΣ ŀǘ ǘƘŜ ƻǇŜƴƛƴƎ ƻŦ Ƙƛǎ ǇƘƻǘƻƎǊŀǇƘƛŎ ŜȄƘƛōƛǘƛƻƴ ΨLake Pedder 
1971Ω ŀǘ wƛŎƘƳƻƴŘΣ ¢ŀǎƳŀƴƛŀΦ !ǎ ƘŜ ǎǇƻƪŜΣ ǘƘŜ ǿŀǘŜǊǎ ƻŦ Lake Pedder were 
already rising, the lake changed forever. 

 

To go to the Restore Lake Pedder website, please click https://lakepedder.org/ 
 

* * * * * *  
 
 

"The task of shifting the current trajectory of biodiversity decline and 
ŜŎƻǎȅǎǘŜƳ ŎƻƭƭŀǇǎŜ ǘƻ ƻƴŜ ƻŦ ƴŀǘǳǊŜ ǊŜǇŀƛǊ ƛǎ ƛƴŎǊŜŘƛōƭȅ ǳǊƎŜƴǘ ŀƴŘ ƛƳǇƻǊǘŀƴǘΦέ 
 
 - Professor Michelle Leishman 
 

* * * * * *  
 

Interesting link 
LǘΩǎ ƴƻǘ Ŝŀǎȅ ōŜƛƴƎ ŀ ǎǘǊŜŜǘ ǘǊŜŜΣ ōǳǘ ǘƘƛǎ ƘŜǊƻƛŎ ŜǳŎŀƭȅǇǘ ǿƛǘƘǎǘŀƴŘǎ ŜǾŜǊȅǘƘƛƴƎ ǿŜ ǘƘǊƻǿ 
at it  ς from The Conversation.  
 
 

* * * * * *  

https://www.publish.csiro.au/ma/pdf/MA23002
https://lakepedder.org/
https://theconversation.com/its-not-easy-being-a-street-tree-but-this-heroic-eucalypt-withstands-everything-we-throw-at-it-246040?utm_medium=email&utm_campaign=Latest%20from%20The%20Conversation%20for%20April%207%202025%20-%203330733966&utm_content=Latest%20from%20The%20Conversation%20for%20April%207%202025%20-%203330733966+CID_c4cbf2f3dbcfdfd49bc7b6c024391777&utm_source=campaign_monitor&utm_term=Its%20not%20easy%20being%20a%20street%20tree%20but%20this%20heroic%20eucalypt%20withstands%20everything%20we%20throw%20at%20it
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{ƛŘ /ŀŘǿŜƭƭ 
aŀƭŎƻƭƳ ²Φ WƻƘƴǎǘƻƴ 
 
{ƛŘ /ŀŘǿŜƭƭ ǿŀǎ ŀ ǇƛƻƴŜŜǊ ƛƴ ǘƘŜ ƎǊƻǿƛƴƎ ƻŦ !ǳǎǘǊŀƭƛŀƴ ǇƭŀƴǘǎΦ 
 
IŜ ǿŀǎ ōƻǊƴ ǘƻ IŜƴǊȅ ŀƴŘ WŜǎǎƛŜ /ŀŘǿŜƭƭ ƻŦ tƻǊǘŜǊǎ wƻŀŘΣ YŜƴǘƘǳǊǎǘ ƛƴ мфмнΦ IŜ ŀǧŜƴŘŜŘ 
YŜƴǘƘǳǊǎǘ tǳōƭƛŎ {ŎƘƻƻƭ ƛƴ мфннΦ Iƛǎ ŦŀƳƛƭȅ ƳƻǾŜŘ ǘƻ ά²ŜƭǿȅƴΩΩ ƻƴ tƛǧ ¢ƻǿƴ wƻŀŘΣ ǿƘŜǊŜ ƘŜ 
ǿƻǊƪŜŘ ƻƴ Ƙƛǎ ǇŀǊŜƴǘǎΩ ŦŀǊƳΦ 
 

 
 
 
 
 

 
{ƛŘ ǿƛǘƘ ŀ ōǳƴŎƘ ƻŦ Ƙƛǎ ²ŀǊŀǘŀƘǎ  ά²ŜƭǿȅƴέΣ tƛǧ ¢ƻǿƴ wƻŀŘ YŜƴǘƘǳǊǎǘ 
 
 
{ƛŘ ƳƻǾŜŘ ǘƻ !ƴƴŀƴƎǊƻǾŜ ƛƴ мфптΣ ǿƘŜǊŜ ƘŜ ǇƭŀƴǘŜŘ ŎƛǘǊǳǎ ŀƴŘ ŀǇǇƭŜ ǘǊŜŜǎ ƻƴ Ƙƛǎ ǇǊƻǇŜǊǘȅΦ 
Iƛǎ ƘƻƳŜ ǿŀǎ ŀ ǝƴ ǎƘŜŘ ŀƴŘ ǎǝƭƭ ǎǘŀƴŘǎ ƻƴ ǘƘŜ ǎƛǘŜ ǿƘŜǊŜ ǘƘŜ wŀŎǉǳŜǘ /ŜƴǘǊŜ ƴƻǿ ǎǘŀƴŘǎΦ 
IŜ ƎǊŜǿ ǘƻƳŀǘƻŜǎ ŀƴŘ ŎǳŎǳƳōŜǊǎ ǳƴǝƭ Ƙƛǎ ŦǊǳƛǘ ǘǊŜŜǎ ƳŀǘǳǊŜŘΦ IŜ ŀƭǎƻ ŘƛŘ ǘǊŀŎǘƻǊ ǿƻǊƪ ŦƻǊ 
ƻǘƘŜǊ ƭƻŎŀƭ ŦŀǊƳŜǊǎΦ 
 
{ƛŘ ǘƘŜƴ ǘƻƻƪ ŀƴ ƛƴǘŜǊŜǎǘ ƛƴ ƴŀǝǾŜ ǇƭŀƴǘǎΤ ƘŜ ŜƴǊƻƭƭŜŘ ŀǘ ǘƘŜ wȅŘŜ {ŎƘƻƻƭ ƻŦ IƻǊǝŎǳƭǘǳǊŜ ƛƴ 
мфснΦ Iƛǎ ǘŜŀŎƘŜǊ ǿŀǎ ¢ƘƛǎǘƭŜ ¸Φ IŀǊǊƛǎΣ ŀ ǊŜƴƻǿƴŜŘ ƴŀǘǳǊŀƭƛǎǘ ƻŦ ǘƘŀǘ ǝƳŜΦ {ƛŘ ŎƻƴǎǘǊǳŎǘŜŘ 
ƎŀǊŘŜƴǎ ŀƴŘ ǇƭŀƴǘŜŘ Ƴŀƴȅ ǊŀǊŜ ŀƴŘ ƻōǎŎǳǊŜ ǎǇŜŎƛŜǎΦ ¢ƘŜǎŜ ƎŀǊŘŜƴǎ ōŜŎŀƳŜ ƪƴƻǿƴ ŀǎ 
ά.ƻƻƴƎŀƭŀ DŀǊŘŜƴǎέΦ {ƛŘ ǘƘŜƴ ǎǘŀǊǘŜŘ ǎŜƭƭƛƴƎ ǘƻ ǘƘŜ ǇǳōƭƛŎΦ IŜ ǘǊŀǾŜƭƭŜŘ !ǳǎǘǊŀƭƛŀπǿƛŘŜ 
ŎƻƭƭŜŎǝƴƎ ǎŜŜŘǎ ŀƴŘ ŎǳǩƴƎǎΦ {ƻƳŜ ƴŜǿ DǊŜǾƛƭƭŜŀǎ ǿŜǊŜ ōǊŜŘ ƻƴ Ƙƛǎ ǇǊƻǇŜǊǘȅΤ ǘƘǊŜŜ ƻŦ ǘƘŜǎŜ 
ǿŜǊŜ ά.ƻƻƴƎŀƭŀ {ǇƛƴŜōƛƭƭέΣ άWŜǎǎƛŜ /ŀŘǿŜƭƭέΣ ŀƊŜǊ Ƙƛǎ ƳƻǘƘŜǊΣ ŀƴŘ DǊŜǾƛƭƭŜŀ ά{ƛŘ /ŀŘǿŜƭƭέΣ 
ŀƊŜǊ ƘƛƳǎŜƭŦΦ {ƛŘ ǿŀǎ ǘƘŜ ŬǊǎǘ ǇŜǊǎƻƴ ƛƴ b{² ǘƻ ǇǊƻǇŀƎŀǘŜ DǊŜǾƛƭƭŜŀ άwƻōȅƴ DƻǊŘƻƴέΦ ²ƘƛƭŜ 
ŀǘ ά.ƻƻƴƎŀƭŀ DŀǊŘŜƴǎέΣ {ƛŘ ǿŀǎ ŀƭǿŀȅǎ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ Ƙƛǎ ƪŀƴƎŀǊƻƻ ƴŀƳŜŘ {ƪƛǇΦ 
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ά.ƻƻƴƎŀƭŀέ ƳŜŀƴǎ ǎƘŀŘŜŘ ǇƭŀŎŜΦ 
{ǇƛƴŜōƛƭƭ ǊŜŦŜǊǎ ǘƻ 9ŀǎǘŜǊƴ {ǇƛƴŜōƛƭƭΦ 
 
 
 
 
 
 
 

 
 
Lƴ мфтсΣ {ƛŘ ƳƻǾŜŘ ǘƻ Ƙƛǎ нллπŀŎǊŜ ǇǊƻǇŜǊǘȅ ŎŀƭƭŜŘ ά¢ŀƳƛƴƎŀέΣ ŀǘ DǊƻǿƛŜ DǳƭŦΣ ƴŜŀǊ wȅƭǎǘƻƴŜΦ 
Iƛǎ ƘƻƳŜ ǿŀǎ ŀ ōǳǎƘ Ƙǳǘ ǿƛǘƘ ǘƘǊŜŜ ǊƻƻƳǎ ŀƴŘ ŀ ǾŜǊŀƴŘŀƘΦ ²ƛǘƘ ƴƻ ŜƭŜŎǘǊƛŎƛǘȅΣ ŀƴ ƻǇŜƴ ŬǊŜ 
ƪŜǇǘ ƘƛƳ ǿŀǊƳ ŀƴŘ ŎƻƻƪŜŘ Ƙƛǎ ƳŜŀƭǎΦ {ƛŘ ǎƘŀǊŜŘ Ƙƛǎ ƘƻƳŜ ŀƴŘ ǇǊƻǇŜǊǘȅ ǿƛǘƘ ǘƘŜ ǿƛƭŘƭƛŦŜΣ 
ŀƴŘ ƘŀƴŘπǊŜŀǊŜŘ Ƴŀƴȅ ƻǊǇƘŀƴ ƪŀƴƎŀǊƻƻǎΦ ¢ƘŜȅ ǿŜǊŜ Ƙƛǎ ŦŀƳƛƭȅΦ 
 
ά¢ŀƳƛƴƎŀέ ǿŀǎ ŀ ǿƛƭŘƭƛŦŜ ǎŀƴŎǘǳŀǊȅΦ {ƛŘ ǇƭŀƴǘŜŘ Ƴŀƴȅ ŀŎǊŜǎ ƻŦ ²ŀǊŀǘŀƘǎΣ ŀƴŘ ǎƻƭŘ ǘƘŜ ƅƻǿŜǊ 
ŀƴŘ ǎŜŜŘ ŦƻǊ ǿƘƛŎƘ ƘŜ ǿŀǎ ƪƴƻǿƴ !ǳǎǘǊŀƭƛŀπǿƛŘŜΦ IŜ ǇƭŀƴǘŜŘ Ƴŀƴȅ ǊŀǊŜ ƴŀǝǾŜ Ǉƭŀƴǘǎ ŀƴŘ 
ƴŀƳŜŘ DǊŜǾƛƭƭŜŀ ά¢ŀƳƛƴƎŀέ ŀƊŜǊ Ƙƛǎ ǇǊƻǇŜǊǘȅΦ {ƛƴŎŜ ƘŜ ŘƛŜŘ ƛƴ мффрΣ {ƛŘ /ŀŘǿŜƭƭΩǎ ǇǊƻǇŜǊǘȅ 
Ƙŀǎ ōŜŜƴ ǇŀǎǎŜŘ ǘƻ ǘƘŜ bŀǝƻƴŀƭ ¢ǊǳǎǘΦ 
 

{ƛŘƴŜȅ WŀƳŜǎ /ŀŘǿŜƭƭ π /ƻƴǎŜǊǾŀǝƻƴƛǎǘ π мфмнπмффр 
hǳǊ ¦ƴŎƭŜ 

 
IŜ ǿŀǎ ōƻǊƴ ŀ ǎƻƴ ƻŦ YŜƴǘƘǳǊǎǘΣ IŜ ƘŀŘ ǎŜŜƴ ǎƻƳŜ ǊǳƎƎŜŘ ŎƻǳƴǘǊȅΣ 
    ǘƻ ŀ ŦŀƳƛƭȅ ƻƴ ǘƘŜ ƭŀƴŘΤ     ŀƴŘ ǿŀƭƪŜŘ ǘƘŜ ǘƘƛŎƪŜǎǘ ǎŎǊǳōΤ 
CǊƻƳ ŀƴ ŜŀǊƭȅ ŀƎŜΣ ƘŜ ŜŀǊƴŜŘ ŀ ǿŀƎŜΣ IŜ ƘŀŘ ŎǊƻǎǎŜŘ ǎƻƳŜ ǎŀƴŘȅ ŘŜǎŜǊǘǎΣ 
    ƘŜ ǿƻǊƪŜŘ ǘƘŀǘ ŦŀǊƳƛƴƎ ƭŀƴŘΦ     ƛƴ ǎŜŀǊŎƘ ƻŦ ǘƘŀǘ ǊŀǊŜ ƴŜǿ ǎƘǊǳōΦ 
  
IŜ ōƻǳƎƘǘ ŀ ŦŀǊƳ ŀǘ !ƴƴŀƴƎǊƻǾŜΣ ¢ƘŜƴ ƘŜ ƳƻǾŜŘ ǘƻ wȅƭǎǘƻƴŜΣ 
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    Ƙƛǎ ƘƻƳŜ ǿŀǎ ŀ ƭŀǊƎŜ ǝƴ ǎƘŜŘΤ     ƘŜ ŎǊƻǎǎŜŘ ǘƘŜ DǊŜŀǘ 5ƛǾƛŘŜΤ 
IŜ ŎŀǊŜŘ ŦƻǊ ƻǊǇƘŀƴ ƪŀƴƎŀǊƻƻǎΣ Iƛǎ Ƙǳǘ ǿŀǎ ōǳƛƭǘ ƻŦ ǎǘƻƴŜ ŀƴŘ ƳǳŘΣ 
    ŀƴŘ DǊŜǾƛƭƭŜŀǎ ƘŜ ƘŀŘ ōǊŜŘΦ     Iƛǎ Ǌƻƻǎ ǿŜǊŜ ōȅ Ƙƛǎ ǎƛŘŜΦ 
  
IŜ ǿƻǊŜ ŀ ƅƻǇǇȅ ŎŀƴǾŀǎ ƘŀǘΣ ²Ŝ ŀƭǿŀȅǎ ǿƛƭƭ ǊŜƳŜƳōŜǊΣ 
    ŀƴŘ ǘǊƻǳǎŜǊǎ ƘŜƭŘ ǿƛǘƘ ǊƻǇŜΤ     ǘƘƻǎŜ ²ŀǊŀǘŀƘǎ ƘŜ ƎǊŜǿΤ 
Iƛǎ ŦŜŜǘ ǿŜǊŜ ǎƘƻŘ ǿƛǘƘ ƭŜŀǘƘŜǊ ōƻƻǘǎΣ !ƴŘ ŀƭǿŀȅǎ ǎǇŜŀƪ ǿƛǘƘ ŦƻƴŘƴŜǎǎΣ 
    ƘŜ ǿŀǎ ŀ ŘƛƴƪǳƳ !ǳǎǎƛŜ ōƭƻƪŜΦ     hŦ ǘƘƛǎ Ƴŀƴ ǘƘŀǘ ǿŜ ƻƴŎŜ ƪƴŜǿΦ 
  
IŜ ōǳƛƭǘ ά.ƻƻƴƎŀƭŀ DŀǊŘŜƴǎέΣ  
    ŀ ƴǳǊǎŜǊȅ ƻŦ ǎƻƳŜ ŦŀƳŜΤ  
IŜ ƎǊŜǿ !ǳǎǘǊŀƭƛŀƴ ƅƻǊŀΣ π  aŀƭŎƻƭƳ ²Φ WƻƘƴǎǘƻƴ 
    ŀ DǊŜǾƛƭƭŜŀ ōŜŀǊǎ Ƙƛǎ ƴŀƳŜΦ  

 
 

 
       {ƛŘΩǎ ōǳǎƘ Ƙǳǘ ŀǘ ¢ŀƳƛƴƎŀ 
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{ƛŘ ŘŜǎƛƎƴŜŘ ǘƘƛǎ ǘŜŀǘ ǘƻ Ŭǘ ŀ Ƴƛƭƪ ōƻǧƭŜ ǘƻ ŦŜŜŘ 
ōŀōȅ ƪŀƴƎŀǊƻƻǎ ŀƴŘ ƻǘƘŜǊ ōŀōȅ ŀƴƛƳŀƭǎΦ 
 
 
 
 
 

* * * * * *  

DǊƻǿƛƴƎ ²ŀǊŀǘŀƘǎ 
Lŀƴ /ƻȄ 
 
Lƴ ǘƘŜ ƭŀǎǘ /ŀƭƎŀǊƻƻ ό!ǇǊƛƭ нлнрύΣ DǊŀƘŀƳŜ CƻǊǊŜǎǘ ǘƻƭŘ ǳǎ ŀōƻǳǘ Ƙƛǎ ŦŀƛƭŜŘ ŀǧŜƳǇǘǎ ŀǘ 
ƎǊƻǿƛƴƎ ǘƘŜ b{² ²ŀǊŀǘŀƘ ό¢ŜƭƻǇŜŀ ǎǇŜŎƛƻǎƛǎǎƛƳŀύΣ ŀƴŘ ŀǎƪŜŘ ƳŜƳōŜǊǎ ŦƻǊ ŀŘǾƛŎŜΦ bƻƴŜ Ƙŀǎ 
ōŜŜƴ ŦƻǊǘƘŎƻƳƛƴƎΦ 
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LΣ ǘƻƻΣ ƘŀǾŜ ǘǊƻǳōƭŜ ƎǊƻǿƛƴƎ ²ŀǊŀǘŀƘǎΣ ŀƴŘ ƘŀǾŜ ƎƛǾŜƴ ǳǇΦ {ƻΣ ǿƘŀǘ ǎƘƻǳƭŘ ǿŜ ŘƻΚΚ [ƻƻƪ ǳǇ 
DƻƻƎƭŜΣ ƻŦ ŎƻǳǊǎŜΗ 
 
¢Ƙƛǎ ƛǎ ǿƘŀǘ ΨǊŜƭƛŀōƭŜ DƻƻƎƭŜΩ ǎŀȅǎΥ 
 
.ƻǘŀƴƛŎ DŀǊŘŜƴǎ ƻŦ {ȅŘƴŜȅ 
tŀǊǝŀƭƭȅ ǎƘŀŘŜŘ ǿƛǘƘ ƳƻǊƴƛƴƎ ǎǳƴ ƛǎ ōŜǎǘΣ ŀƭǘƘƻǳƎƘ ²ŀǊŀǘŀƘǎ ǿƛƭƭ ƎǊƻǿ ƛƴ Ŧǳƭƭ ǎǳƴΦ 
Lƴ ǘƘŜ {ƻǳǘƘŜǊƴ IŜƳƛǎǇƘŜǊŜΣ ²ŀǊŀǘŀƘǎ ǿƛƭƭ ƴƻǘ ǎǳǊǾƛǾŜ ƻƴ ǎƻǳǘƘπŦŀŎƛƴƎ ǿŀƭƭǎΦ ¢ǊŀƴǎǇƭŀƴǘ ƛƴ 
ŀǳǘǳƳƴ ǘƻ ŀ ǿƛƴŘπǇǊƻǘŜŎǘŜŘ ŀǊŜŀ ƛŦ ƴŜŜŘŜŘΦ 
²ŀǊŀǘŀƘǎ ŀǊŜ ǇƻƻǊ ŎƻƳǇŜǝǘƻǊǎ ŀƴŘ ǿƛƭƭ ƴƻǘ ǇŜǊŦƻǊƳ ǿŜƭƭ ŎƭƻǎŜ ǘƻ Ƴƻǎǘ ŜǳŎŀƭȅǇǘǎΦ 
 
DŀǊŘŜƴƛƴƎ ǿƛǘƘ !ƴƎǳǎ 
²ŀǊŀǘŀƘǎ ƎǊƻǿ ǿŜƭƭ ƻƴ ǎŀƴŘȅ ƭƻŀƳ ǿƛǘƘ ƎƻƻŘ ŘǊŀƛƴŀƎŜΣ ŀƴŘ ǿƛǘƘ ǎǳǇǇƭŜƳŜƴǘŀǊȅ ǿŀǘŜǊƛƴƎ ƛŦ 
ŎƻƴŘƛǝƻƴǎ ŀǊŜ ǾŜǊȅ ŘǊȅΦ 
¢ƘŜȅ ƭƛƪŜ ƎƻƻŘ ŀƛǊƅƻǿ ŀǊƻǳƴŘ ǘƘŜƳΣ ǎƻ ŘƻƴΩǘ ǇƭŀŎŜ ǘƘŜƳ ǘƻƻ ŎƭƻǎŜ ǘƻ ƻǘƘŜǊ ǇƭŀƴǘǎΦ 
tƭŀƴǘ ƛƴ ƭƛƎƘǘ ǎƘŀŘŜ ƻǊ ƘŀƭŦ ǎƘŀŘŜΦ ǇI ƭŜǾŜƭ ǎƘƻǳƭŘ ōŜ ŀŎƛŘ ǘƻ ƴŜǳǘǊŀƭΦ 
 
DŀǊŘŜƴƛƴƎ !ǳǎǘǊŀƭƛŀ ό/ƻǎǘŀύ 
¢ƘŜȅ ƭƛƪŜ ŀ ƴƛŎŜ ǇǊƻǘŜŎǘŜŘ Ǉƻǎƛǝƻƴ ŀǿŀȅ ŦǊƻƳ ǘƘŜ Ƙƻǘ ǿŜǎǘŜǊƴ ǎǳƴ ŀƴŘ ǿƛƴŘΦ 
¢ƘŜ ǎƻƛƭ ƴŜŜŘǎ ǘƻ ōŜ Ŏƻƴǎǘŀƴǘƭȅ ƳƻƛǎǘΣ ōǳǘ ǿŜƭƭπŘǊŀƛƴŜŘ ŀƴŘ ŀŎƛŘƛŎΦ ¢ƘŜȅ Ŏŀƴ ōŜ ƎǊƻǿƴ ƛƴ 
ŎǊǳǎƘŜŘ ǎŀƴŘǎǘƻƴŜΦ 
hƴƭȅ ǳǎŜ ƴŀǝǾŜ ŦŜǊǝƭƛǎŜǊ ǿƛǘƘ ƭƛǧƭŜ ƻǊ ƴƻ ǇƘƻǎǇƘƻǊǳǎΦ 
LŦ ȅƻǳ ƎŜǘ ǎƻƳŜ ōƭƻƻƳǎΣ Řƻ ŀ ƭƛǧƭŜ ŘŀƴŎŜ ŀƴŘ ŎƻƴƎǊŀǘǳƭŀǘŜ ȅƻǳǊǎŜƭŦΣ ōŜŎŀǳǎŜ ǘƘŀǘΩǎ ŀ ƎǊŜŀǘ 
ŀŎƘƛŜǾŜƳŜƴǘΗ 
 
!ǳǎǘǊŀƭƛŀƴ bŀǝƻƴŀƭ .ƻǘŀƴƛŎ DŀǊŘŜƴǎ 
²ŀǊŀǘŀƘǎ ŀǇǇǊŜŎƛŀǘŜ ŀ ŦǊƛŀōƭŜ ǎƻƛƭ ƻŦ ƎƻƻŘ ǘŜȄǘǳǊŜΦ ¢ƘŜ ƛƴŎƻǊǇƻǊŀǝƻƴ ƻŦ ŀ ǊƛŎƘ ƭŜŀŦ ŎƻƳǇƻǎǘ 
ƻǊ ǎƛƳƛƭŀǊ ƳŀǘŜǊƛŀƭ ƛǎ ōŜƴŜŬŎƛŀƭΦ LŦ ƻǘƘŜǊ ǎƻƛƭ ƛǎ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎƛǘŜΣ ŀƭǿŀȅǎ ƛƴŎƻǊǇƻǊŀǘŜ ƛǘ ƛƴǘƻ 
ǘƘŜ ŜȄƛǎǝƴƎ ǎƻƛƭΦ 5ƻ ƴƻǘ ŜȄŎŀǾŀǘŜ ŀ ƭŀǊƎŜ ƘƻƭŜ ŀƴŘ ǘƘŜƴ Ŭƭƭ ƛǘ ǿƛǘƘ ŀ ƎƻƻŘ ǎƻƛƭ ƳƛȄΣ ŀǎ ǿŀǘŜǊ 
ǿƛƭƭ ŀŎŎǳƳǳƭŀǘŜ ƛƴ ǘƘŜ ƘƻƭŜΣ ǊŜǎǳƭǝƴƎ ƛƴ ǿŜǘ ŦŜŜǘ ŀƴŘ ǇǊƻōŀōƭŜ Ǉƭŀƴǘ ŘŜŀǘƘΦ 
DƻƻŘ ŘǊŀƛƴŀƎŜ ŀƴŘ ŀŜǊŀǝƻƴ ŀǊŜ ŜǎǎŜƴǝŀƭΣ ŀƴŘ ƛŦ ǇƻǎǎƛōƭŜΣ ǎƘƻǳƭŘ ŜȄǘŜƴŘ ǘƻ ŀ ŘŜǇǘƘ ƻŦ пр ŎƳΦ 
5ǊŀƛƴŀƎŜ Ŏŀƴ ōŜ ƛƳǇǊƻǾŜŘ ōȅ ōǳƛƭŘƛƴƎ ŀ ǊŀƛǎŜŘ ōŜŘ ƻǊ ƳƻǳƴŘΦ LŦ ǘƘƛǎ ƛǎ ŘƻƴŜΣ ōŜ ǎǳǊŜ ǘƻ 
ōǊŜŀƪ ǘƘŜ ŜȄƛǎǝƴƎ ǎƻƛƭ ǿƘŜǊŜ ǘƘŜ ƳƻǳƴŘ ƛǎ ǘƻ ōŜ ƭƻŎŀǘŜŘ ǎƻ ǘƘŀǘ ǘƘŜ ƴŜǿ ǎƻƛƭ Ŏŀƴ ōŜ 
ƛƴŎƻǊǇƻǊŀǘŜŘ ǿƛǘƘ ǘƘŜ ŜȄƛǎǝƴƎ ǎƻƛƭΦ 
²ŀǘŜǊƛƴƎ Ŏŀƴ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŘǳǊƛƴƎ Ƙƻǘ ƻǊ ŘǊȅ ǎǇŜƭƭǎΦ bŜǾŜǊ ƭŜǘ ǘƘŜ ǎƻƛƭ ŘǊȅ ƻǳǘ ŎƻƳǇƭŜǘŜƭȅΦ 
hǾŜǊπǿŀǘŜǊƛƴƎ ƛƴ ƘŜŀǾȅ ǎƻƛƭǎ ǿƛƭƭ ŎŀǳǎŜ ǿŀǘŜǊƭƻƎƎƛƴƎΦ 
²ŀǊŀǘŀƘǎ ŀǇǇŜŀǊ ǘƻ ōŜ ŀŘŀǇǘŀōƭŜ ǘƻ ǾŀǊƛƻǳǎ ǎƛǘǳŀǝƻƴǎΣ ōǳǘ ŀ ǎŜƳƛπǎƘŀŘŜŘ Ǉƻǎƛǝƻƴ ƻǊ ŀǘ 
ƭŜŀǎǘ ǎƘŀŘŜ ŦǊƻƳ ŀƊŜǊƴƻƻƴ ǎǳƴ ƛǎ ŘŜǎƛǊŀōƭŜΦ 
aǳƭŎƘ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ǎƻƛƭ ǘƻ ŀ ŘŜǇǘƘ ƻŦ рπс ŎƳǎΦ ¢Ƙƛǎ ǿƛƭƭ ƘŜƭǇ ǘƻ ƪŜŜǇ ǘƘŜ ǎƻƛƭ Ƴƻƛǎǘ ŀƴŘ 
ƪŜŜǇ ǘƘŜ ǎǳǊŦŀŎŜ Ǌƻƻǘǎ ŎƻƻƭΦ aǳƭŎƘ ŀƭǎƻ ƘŜƭǇǎ ǘƻ ǇǊŜǾŜƴǘ ǿŜŜŘ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ 
ǇƭŀƴǘΦ LŦ ǿŜŜŘǎ ŀǊŜ ŀƭƭƻǿŜŘ ǘƻ ƎǊƻǿΣ ǘƘŜȅ ǇǊƻǾƛŘŜ ŘƛǊŜŎǘ ŎƻƳǇŜǝǝƻƴ ǘƻ ǘƘŜ Ǉƭŀƴǘ ŦƻǊ 
ƴǳǘǊƛŜƴǘǎ ŀƴŘ ǿŀǘŜǊΦ wŜƳƻǾŀƭ ƻŦ ǿŜŜŘǎ Ƴŀȅ ŀƭǎƻ ŘƛǎǘǳǊō ǘƘŜ ǎǳǊŦŀŎŜ Ǌƻƻǘǎ ŀƴŘ ǊŜǎǳƭǘ ƛƴ 
ǎŜǘōŀŎƪ ƻŦ ǘƘŜ ǇƭŀƴǘΦ 
tƭŀƴǘ ǿƘŜǊŜ ƛǘ Ŏŀƴ ǊŜŎŜƛǾŜ ǇƭŜƴǘȅ ƻŦ ŀƛǊ ŎƛǊŎǳƭŀǝƻƴ ŀƴŘ ǊƻƻƳ ƛƴ ǿƘƛŎƘ ǘƻ ƎǊƻǿΦ 

ψ ψ ψ 
DǊŀƘŀƳŜ Ƙŀǎ Ŏƭŀȅ ǎƻƛƭΣ ǎƻ ǘƘŜ ŀōƻǾŜ ŀŘǾƛŎŜ ǇǊƻōŀōƭȅ ƘŀǎƴΩǘ ƘŜƭǇŜŘ ƘƛƳ ƳǳŎƘΦ .ǳǘ ǘƘŜ 
ǎǘǊŀƴƎŜ ǘƘƛƴƎ ƛǎ ǘƘŀǘ L ƘŀǾŜ ǎŀƴŘȅ ŀŎƛŘƛŎ ǎƻƛƭΣ ŀƴŘ ²ŀǊŀǘŀƘǎ ƎǊƻǿ ƴŀǘǳǊŀƭƭȅ ƛƴ ǘƘŜ ƴŜȄǘ Ǝǳƭƭȅ ǘƻ 
ƘŜǊŜΦ .ǳǘ ǘƘŜȅ ǎǝƭƭ ŘƛŜ ǿƘŜƴ L Ǉƭŀƴǘ ǘƘŜƳΗ 
²Ƙŀǘ ǿƛƭƭ L ŘƻΚ IƳƳƳƳ Φ Φ Φ  ǎƘƻǳƭŘ L ǘǊȅ ŀƎŀƛƴΣ ǳǎƛƴƎ ǎƻƳŜ ƻŦ ǘƘŜǎŜ DƻƻƎƭŜ ǝǇǎΚ 
LΩƳ ƴƻǘ ǎǳǊŜ ȅŜǘΦ 
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aƻǳƴǘ .ŀƴƪǎ 
wŜǾƛǎƛǘŜŘ 
Lŀƴ /ƻȄ 
tƘƻǘƻǎ [ŜǎƭŜȅ ²ŀƛǘŜ 
 
hƴ нмǎǘ aŀǊŎƘ нлнрΣ 
[ŜǎƭŜȅ ²ŀƛǘŜ ŀƴŘ L 
ǘǊŀǾŜƭƭŜŘ ǘƻ aƻǳƴǘ 
.ŀƴƪǎΣ ƛƴǘŜƴŘƛƴƎ ǘƻ ōŜ 
ǘƻǘŀƭƭȅ ƛƳƳŜǊǎŜŘ ƛƴ 
ƴŀǘǳǊŜ ŦƻǊ ǘƘŜ ŘŀȅΦ !ƴŘ 
ǿŜ ŎŜǊǘŀƛƴƭȅ ǿŜǊŜΗ 
 
¢ƘŜ ǿŜŀǘƘŜǊ ǿŀǎ ŀ 
ǉǳŜǎǝƻƴ ƳŀǊƪ ǘƻŘŀȅ ς ƛǘ 
ǊŀƛƴŜŘ ǳƴǝƭ Ƨǳǎǘ ŀƊŜǊ ǿŜ 
ǎǘŀǊǘŜŘ ǿŀƭƪƛƴƎΣ ŀƴŘ ǘƘŜƴ 
ƛǘ ǎǘƻǇǇŜŘΦ [ǳŎƪȅ ǳǎΗ 
 
!ǎ ȅƻǳ ŎƭƛƳōΣ ǘƘŜ ǾƛŜǿǎ ƪŜŜǇ ƎŜǩƴƎ ōŜǧŜǊ ŀƴŘ ōŜǧŜǊΣ ŀƴŘ ȅƻǳ ŎŀƴΩǘ ǎǘƻǇ ƭƻƻƪƛƴƎ ōŀŎƪΦ Lƴ 
ǘƘŜ ƻǇŜƴ ŀǊŜŀǎ ǘƘŀǘ ƎŜǘ ŎƻƭŘ ǿƛƴŘǎ ŀƴŘ ǎƴƻǿΣ ǘƘŜ Ǉƭŀƴǘǎ ŀǊŜ ŘǿŀǊŦǎΦ .ǳǘ ǘƘŜȅ ŀǊŜ ǘƘǊƛǾƛƴƎΦ Lǘ 
ǎŜŜƳǎ ǘƘŀǘ ŀƭƳƻǎǘ ŜǾŜǊȅ ǎǉǳŀǊŜ ƛƴŎƘ ƻŦ ǎǇŀŎŜ ƛǎ ƻŎŎǳǇƛŜŘΦ ¢ƘŜ ŬǊŜ ǿŀǎ ŬǾŜ ȅŜŀǊǎ ŀƎƻΣ ŀƴŘ 
ƴƻǿ ǘƘŜǊŜΩǎ Ŧǳƭƭ ǊŜŎƻǾŜǊȅΦ ¢ƘŜ ƭƻǿ ƘŜŀǘƘ ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ǘƘŜ tǊƻǘŜŀŎŜŀŜ ŦŀƳƛƭȅΣ ǎǳŎƘ ŀǎ 
ŘǿŀǊŦ .ŀƴƪǎƛŀ ǎŜǊǊŀǘŀ ƭŜǎǎ ǘƘŀƴ ŀ ƳŜǘǊŜ ƘƛƎƘΣ IŀƪŜŀ ŘŀŎǘȅƭƻƛŘŜǎΣ IŀƪŜŀ ǎŀƭƛŎƛŦƻƭƛŀΣ IŀƪŜŀ 
ǘŜǊŜǝŦƻƭƛŀΣ LǎƻǇƻƎƻƴ ŀƴŜƳƻƴƛŦƻƭƛǳǎΣ [ŀƳōŜǊǝŀ ŦƻǊƳƻǎŀ ŀƴŘ /ƻƴƻǎǇŜǊƳǳƳ ǘŀȄƛŦƻƭƛǳƳΦ 

 
²Ŝ ǿŜǊŜ ŜƴǘƘǊŀƭƭŜŘ ǿŀǘŎƘƛƴƎ ǘǿƻ ǊŀǇǘƻǊǎ 
ǇŜǊŦƻǊƳƛƴƎ ŀŜǊƻōŀǝŎǎ ƛƴ ǘƘŜ ǎƪƛŜǎ ŀōƻǾŜ ǳǎΦ 
¢ƘŜȅ ŘƛŘƴΩǘ ǿŀǎǘŜ ŀƴ ƻǳƴŎŜ ƻŦ ŜƴŜǊƎȅΦ wŜƭȅƛƴƎ 
ƻƴ ǘƘŜ ŀƛǊ ŎǳǊǊŜƴǘǎΣ ƎƭƛŘƛƴƎΣ ȊƻƻƳƛƴƎ ǳǇΣ 
ŘǊƻǇǇƛƴƎ ǾŜǊǝŎŀƭƭȅ ǘƻ ƎŜǘ ŀ ŎƭƻǎŜǊ ƭƻƻƪ ŀǘ 
ǎƻƳŜǘƘƛƴƎ ƻƴ ǘƘŜ ƎǊƻǳƴŘΣ ǘƘŜȅ ǿŜǊŜ ƛƴ ǘƻǘŀƭ 
ŎƻƴǘǊƻƭΦ 9ƴƧƻȅƛƴƎ ƭƛŦŜ ǘƻ ǘƘŜ ŦǳƭƭŜǎǘΦ !ƳŀȊƛƴƎ 
ōƛǊŘǎΗ 
 
¢ƘŜ bŀǝƻƴŀƭ tŀǊƪǎ Ƙŀǎ ŘƻƴŜ ƭƻǘǎ ƻŦ ǿƻǊƪ 
ǊŜǇŀƛǊƛƴƎ ǘƘŜ ǘǊŀŎƪ ǘƻ ǘƘŜ ǎǳƳƳƛǘ ƻŦ aƻǳƴǘ 
.ŀƴƪǎ ŀƊŜǊ ƅƻƻŘƛƴƎ ŀƴŘ ǿŀǎƘπŀǿŀȅǎΦ ¢ƘŜ 
ǘǊŀŎƪ ǿŀǎ ŎƭƻǎŜŘ ŦƻǊ ŀ ŎƻƴǎƛŘŜǊŀōƭŜ ǝƳŜΦ 
 
bŜŀǊ ǘƘŜ ǎǳƳƳƛǘΣ ǘƘŜ ǾŜƎŜǘŀǝƻƴ ŎƘŀƴƎŜǎ ǘƻ 
ǘƘƛŎƪ ŦƻǊŜǎǘ ŀƴŘ ǳƴŘŜǊǎǘƻǊŜȅ ŘǳŜ ǘƻ ǘƘŜ ǊƛŎƘ 
ōŀǎŀƭǝŎ ǎƻƛƭΦ ²Ŝ ŘƛŘ ǾŜƴǘǳǊŜ ƛƴǘƻ ǘƘƛǎΣ ōǳǘ 
ōŜŎŀǳǎŜ ƛǘ ǿŀǎ ǎƻ ǿŜǘ ŀƴŘ ƻǾŜǊƎǊƻǿƴΣ ǿŜ 
ŘƛŘƴΩǘ Ǝƻ ŦŀǊΦ 
 
CƻǊ ǘƘŜ ǿǊƛǘŜπǳǇ ƻŦ ƻƴŜ ƻŦ ƻǳǊ ǇǊŜǾƛƻǳǎ Ǿƛǎƛǘǎ 

ǘƻ aƻǳƴǘ .ŀƴƪǎΣ ŎƭƛŎƪ ƘŜǊŜΦ 

IŜǊŜΩǎ ƳƻǊŜ ƻŦ [ŜǎƭŜȅΩǎ ǿƻƴŘŜǊŦǳƭ ǇƘƻǘƻǎ Φ Φ Φ 

http://hillsnativeplantnews.com/newsletters/february-2020/
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