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         The Murrumbidgee Naturalist 

Objectives 
To facilitate and promote the knowledge of natural history, and to encourage 

the preservation and protection of the Australian natural environment, 
especially that of the Murrumbidgee River Valley 

"In every walk with nature one 

receives far more than he seeks."  

ð John Muir  

 

 

 

Mt Olive from the Mejum State Forest  

Eric Whiting  

Wedge- tailed Eagle  

Graham Russell 
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Please Note: that the Greenhood orchids Pterostylis cobarensis were Autumn Greenhoods Pterostylis 

ampliata in the report on Kengal (The Rock). See page 10 for information about this orchid by David 

Glastonbury. Apologies for not picking that up.  
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Welcome to July  

We are w ell and truly in the throes of Winter, one good thing; Spring is coming.   

This month we have articles about identifying rocks, eucalypts and the Autumn Greenhood along 

with our outing to Mejum State Forest. You may notice that most of the photos are mine, I 

havenõt received any this time. Copy is always welcome; so maybe explore your favourite bird, 

plant, insect, place and share what you find.  

Janet Hume has taken on the role of compiling the sightings page so please send any significant 

sightings to her janethume@me.com. Nella will continue her role as co -ordinator and veto their 

validity.  

This month we have a guest speaker, Matt Herring, whom many will remember from the Bitterns 

in Rice project. He has now embarked on a new project - to track the endangered Australia 

Painted Snipe.  Make sure you donõt miss this great speaker, and the opportunity of learning how 

they are aiming to find these birds.   

Also on our program are walks in the Cocoparras and Ingalba Nature Reserve, Hope the sun 

remembers to come along!  See Page 12 for details of activities.  

Rowena.  

From the Mailbox 

Migratory birds  

In case you missed the excellent documentary on the ABC - ϦCƭȅǿŀȅǎΥ ¢ƘŜ {ǘƻǊȅ ƻŦ aƛƎǊŀǘƻǊȅ {ƘƻǊŜōƛǊŘǎέΦ 
It follows 3 different migratory birds and how they are having to adapt to changing conditions. 
https://iview.abc.net.au/show/flyways-the-story-of-migratory-shorebirds 

  

Opinions expressed by authors are their own and do not necessarily represent the policies or views of the Murrumbidgee Field Naturalists Inc.   

Remember: membership subscriptions were due on the 30 June ς see above for payment details 
 

 

 

mailto:janethume@me.com
https://iview.abc.net.au/show/flyways-the-story-of-migratory-shorebirds


The Murrumbidgee Naturalist  - 3 - Issue #316 July 2023 

 

Planet of Four Rocks  

ό!ƭŀƴ ²ƘƛǘŜƘŜŀŘΩǎ wƻŎƪ /ƻƭƭŜŎǘƛƻƴύ  

Alas, the subtitle above, as appeared in the June edition of The Murrumbidgee Field Naturalist announcing my 
coming presentation to the MFN June meeting, was somewhat restricting. 

²ƘŜƴ ŀƎǊŜŜƛƴƎ ǘƻ Řƻ ǘƘŜ ǘŀƭƪΣ L ƛƳŀƎƛƴŜŘ ŀƴ ŜȄǇƭƻǊŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ǿƻƴŘŜǊŦǳƭ !ƭŀŘŘƛƴΩǎ /ŀǾŜ ƻŦ ǿƻǊƭŘ 
minerals; especially the ever-popular 'sparkly bits'. But being confined to mere 'rocks', my first task had to be 
to describe the differences between a rock and a mineral.  

Rocks are mostly complex combinations of 
minerals proper; while true minerals usually 
comprise just one element of the Periodic 
Table, like gold ς Au. As interesting as they 
are, the study of rocks - Orology (Gr. 
'mountain') - is not one of nature's primary 
crowd pleasers. 

World rock, collectively comprising the 
Lithosphere, is the fourth mantle of our 
remarkable blue planet. The first ς outer ς 
sphere is the Pyrosphere, an intensely hot 
girdle around the globe protecting it from 
galactic invaders, like meteorites ς and 
returning space vehicles. In fact one of the 
most dire dilemmas confronting astronauts is 
for their flimsy craft to survive this fiery shield. 

The second, the Atmosphere, also performs a protective function, but from different stellar assailants, like 
ultra-violet light. 

Third is the Hydrosphere, that which primarily supports life on earth. This is multifarious in its expressions, 
from rain, oceans, ice, mist and groundwater. No liquid water no life. 

Finally, we feel the good earth underfoot, the Lithosphere (Gr. lithos, stone); nominally the realm of rocks and 
minerals of every kind; some even in liquid form, like oil. 

Fortunately for we mere mortals, world rock can be classified into four main types; a simple grouping but one 
containing infinite variety and complexity. The four are: Plutonic, Igneous, Sedimentary and Metamorphic. 

The first, PLUTONIC, are formed in the deepest recesses of the Lithosphere; an example being diamond-
bearing Kimberlite, being cast in earth's dark furnace some hundreds of kilometers deep. The main identifying 
feature of the plutonics is their large crystal size. This is due to their glacially-slow creation over the aeons. 
Also, due to their forceful upward journey, they tend to be rounded in form, or 'globular-clastic'.  

Granite ('granular') is the most familiar of these bedrocks of the Lithosphere; others being diorite, gabbro, 
pegmatite, et al. They are all formed from the universal amorphous magma, which forces them to the surface. 
Here they extrude in one of three main colours (or combinations of the three), black, white and pink, as 
impressive 'heads'. Black crystals cool first, followed by white, and still closer to the surface, pink. The biggest 
granitic outcrop in Australia is Bald Mountain, near Tenterfield NSW. 

As a teacher I created a story of this granitic evolution for my primary pupils - The Adventures of Gritty Granite! 
This science/fantasy fabulation began in the fiery inner earth, where our incredulous but indomitable hero was 
compelled to leave his Mother Magma for an uncertain future above ground. (Aren't all futures uncertain?) 

On reaching the surface all that was visible was Gritty's big, bald head poking out of a grassy sheep paddock. 
Then he was broken up and carted off to becomŜ ŀ ǎǘƻƴŜ ǿŀƭƭΤ ǘƘŜƴ ŀ ƎǊŀǾŜǎǘƻƴŜΣ ǘƘŜƴ Χ 

He finished up (or part of him at least) standing on a little corner table in the classroom. Here he was 
employed to confer with the storyteller on one or other detail that might have been missed in the recounting 
of his life. Although an odyssey of imagination, the tale remained true to the geologic verities at all times. 
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From top:  
Igneous Tigereye Asbestos in Ironstone 
Ammonite with Carnelian crystals 
Igneous Snowflake Obsidian  
Sedimentary Mangrove leaf fossils in Mudstone 

The IGNEOUS rocks are more often the shiny ones, 
created as they were in the potting kilns of volcanoes 
and the like. There is a vast variety of forms and 
colours in the igneous, from the dull grey of basalt 
('blue metal'), to the reds of ironstone and the 
yellows of sulphur-infused rocks. Their oft-alluring 
crystalline nature is determined by the manner in 
which they meet the air when expelled from their 
fiery furnace.  

Obsidian ('black glass') shoots skyward into the 
freezing upper air, cooling rapidly. The crystal 
formation is thus ultra-fine ('cryptocrystals'), taking a 
high polish. Obsidian's igneous opposite, pale pumice, 
rather pops out of the volcano, like the balls of a roman 
candle. Pumice cools slowly, its crystalline matrix porous ς 
and very light in weight. So light indeed that it is one of the 
only rocks that float. Wollumbin - Mt Warning - is 
Australia's largest igneous extrusion, its yawning caldera 
('cauldron'), said to be the widest on earth. 

The SEDIMENTARY, the third of the lithospheric families, is 
one of special interest (Aren't they all?), as they contain 
many of the world's fossils. These are found in laminars of 

sediments from water flows of various natures over the 
ages. Fossils of course are not the original plant or 
animal, rather soluble minerals which gradually fill the 
original organic cellular cavities ς then solidify into at 
times detailed and impossibly accurate facsimiles. 

These can be found in sandstone, shale, coal, 
diatomaceous earth and the like. Red Uluru is 
Australia's largest sedimentary monolith, being a form 
of iron-rich conglomerate, as it is. 

Finally, the fourth, the most mysterious of rock types, 
the METAMORPHIC ('change form'). Through impossibly 
immense earth pressures, these rocks 
actually metamorphose their crystal 
structure, hence form, into something 
entirely difŦŜǊŜƴǘΦ ά²ƘŜƴ ŀƴ 
irresistible force such as you, meets an 
old immovable object like me, you can 
bet as sure as you live, something's 
Ǝƻǘǘŀ ƎƛǾŜ ΦΦΦέ 

Such as when the tectonic land masses 
of India and Asian collide ς which 
they're still doing! This created the 
metamorphic Himalayas. A similar process gave birth to 
much of our Great Dividing Range; with Mt Kosciusko 
being our highest metamorphic (mainly) eminence. 
Examples of this magical transubstantiation are: 
sandstone to quartzite ς from one of the softest to one of 
the hardest stones; shale to slate; limestone to marble. 

A fun geology excursion can be had right in Sydney's CBD. Here polished columns and clad surfaces of banks, 
public buildings and so forth abound with all kinds and colours of highly polished marbles; many containing 
wonderful, clearly discernible marine fossils. 
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Along the track ς Rowena Whiting 

******  

Now, you've been lucky to have been chosen as a contestant in our highly popular game-show based on 
natural history. In this section, Name That Rock, you have to identify a particular concealed specimen from 
seven questions based on The Seven Systems of Rock Recognition. Beginning with $70,000, for every question 
incorrect or not answered you lose $10,000. Are you ready? 

QUESTION 1: CLEAVAGE. Meaning, does our test rock flake or exfoliate along structural layers? Our rock is 
amorphous, with no cleavage. 

v¦9{¢Lhb нΥ /h[h¦wΦ Lǎ ǘƘŜ ǊƻŎƪ ǊŜŘΣ ōƭŀŎƪΣ ƎǊŜŜƴΣ ƳƻǘǘƭŜŘ ΧΚ Lƴ ƻǳǊ ŎŀǎŜ ƛǘ ƛǎ ǿƘƛǘŜ - ish. 

QUESTION 3: FRACTURE. When a rock breaks is it random, or rather influenced by its crystallography? The test 
rock crumbles with no fracture. Still no idea? 

QUESTION 4: HARDNESS. Where does it sit on the Moh scale, with diamond at ten? In our case it is about 2. 
Don't know? Hmmm, not doing so well. Only $30,000 left. 

QUESTION 5: LUSTRE. Where does this rock sit, with high gloss at the top? Ours is very low, with a matt lustre. 

QUESTION 6: STREAK. Meaning can you mark a surface with it; is there transference? ̧ Ŝǎ ȅƻǳ ŎŀƴΦ Χ /ƻƳŜ ƻƴΤ 
surely this gives it away?! 

v¦9{¢Lhb тΥ ²9LDI¢Φ hǊ ǿƘŀǘ ƛǎ ǘƘŜ ǊƻŎƪϥǎ ǎǇŜŎƛŦƛŎ ƎǊŀǾƛǘȅΚ hǳǊ ǊƻŎƪ ƛǎ ǾŜǊȅ ƭƛƎƘǘ ƛƴŘŜŜŘΦ {ǘƛƭƭ ƴƻ ƛŘŜŀ ΧΗ  

So, seven wrong or non-answers. (I'll have to have a talk with our production team about poor quality 
contestant screening.) So the $70,000 is returned to our sponsor, the Murrumbidgee Field Naturalists. And to 
conclude; I'll just write the answer up here on the blackboard ... 

Alan Whitehead                  Photos Rowena Whiting 

 

aŜƧǳƳ {ǘŀǘŜ CƻǊŜǎǘ hǳǝƴƎ 

LΩƭƭ ōŜ ƘƻƴŜǎǘ ŀƴŘ ŀŘƳƛǘ ǘƘŜ Ƴŀƛƴ ǊŜŀǎƻƴ L ŎƘƻǎŜ aŜƧǳƳ {ǘŀǘŜ CƻǊŜǎǘ ǘƻ Řƻ ŀ WǳƴŜ ƻǳǝƴƎ ǿŀǎ ǘƘŀǘ ƛǘ ǿŀǎ ŎƭƻǎŜ 
ǘƻ ƘƻƳŜΗ ²ƘŜƴ ǘƘƛƴƪƛƴƎ ƻŦ ǿƘŜǊŜ L ŎƻǳƭŘ ƭŜŀŘ ŀ ŬŜƭŘ ǘǊƛǇΣ L ƎǳŜǎǎ L ŘƛŘƴΩǘ ŦŜŜƭ ƭƛƪŜ ŘǊƛǾƛƴƎ ǘƻƻ ŦŀǊΦ ²Ŝ ƘŀŘ ƘŀŘ 
ŀƴ ƻǳǝƴƎ ǘƻ YŀƳŀǊŀƘ wƻŀŘ ƛƴ bƻǾŜƳōŜǊ нлнм όǿǊƛǧŜƴ ǳǇ ƛƴ ǘƘŜ 5ŜŎ нм ƴŜǿǎƭŜǧŜǊύ ǿƘƛŎƘ Ǌǳƴǎ ŀƭƻƴƎ ƻƴŜ ǎƛŘŜ 
ƻŦ aŜƧǳƳΣ ŘƻƛƴƎ ŀ wƻŀŘǎƛŘŜ ±ŜƎŜǘŀǝƻƴ 
!ǎǎŜǎǎƳŜƴǘ ƻŦ ƛǘΣ ŀƴŘ ŀǘ ǘƘŜ ǝƳŜ L ǘƘƻǳƎƘǘ 
ŀƴ ŜȄǇƭƻǊŀǝƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ŦƻǊŜǎǘ ƳƛƎƘǘ ōŜ ŀ 
ǿƻǊǘƘǿƘƛƭŜ ƻǳǝƴƎ ŦƻǊ ǘƘŜ ŎƭǳōΦ 

L ŘǊƻǾŜ ǘƘŜ ŦƻǊŜǎǘ ōŜŦƻǊŜ ǘƘŜ ƻǳǝƴƎ ǘƻ ǎŎƻǳǘ 
ƛǘ ŀƴŘ ǘƘŜ ƻƴƭȅ ōƛǊŘǎ L ƴƻǝŎŜŘ ǿŜǊŜ ǎƻƳŜ 
ǉǳŀƛƭ L ƅǳǎƘŜŘ ǎƻ L ŬƎǳǊŜŘ ƛǘ Ƴŀȅ ōŜ ŀ ƳƻǊŜ 
Ǉƭŀƴǘ-ƻǊƛŜƴǘŜŘ ŬŜƭŘ ǘǊƛǇ ŀƴŘ ŀǎƪŜŘ 9ǊƛŎ ǘƻ 
ōǊƛƴƎ ŀƭƻƴƎ ŀ Ǉƭŀƴǘ ƭƛǎǘ ŦƻǊ ǘƘŜ ŦƻǊŜǎǘΦ L ŘƛŘ 
ƘƻǇŜ ǎƻƳŜ ŦǳƴƎƛ ǿƻǳƭŘ ŀǇǇŜŀǊ ŀƊŜǊ ǘƘŜ 
ǊŜŎŜƴǘ Ǌŀƛƴ ōǳǘ L ǿŀǎƴΩǘ ŎƻǳƴǝƴƎ ƻƴ ƛǘΦ 

aŜƧǳƳ ƛǎ ŀ ƴŀǊǊƻǿ ŦƻǊŜǎǘΣ ŀōƻǳǘ мƪƳ ǿƛŘŜ 
ŀƴŘ ммƪƳ ƭƻƴƎΦ Lǘ Ƙŀǎ ōŜŜƴ ƘŀǊǾŜǎǘŜŘ ŦƻǊ 
²ƘƛǘŜ /ȅǇǊŜǎǎ ƛƴ ǘƘŜ Ǉŀǎǘ ōǳǘ ƛǎ ƅƻǊƛǎǝŎŀƭƭȅ 
ǉǳƛǘŜ ŘƛǾŜǊǎŜΦ 9ǊƛŎΩǎ Ǉƭŀƴǘ ƭƛǎǘ ŦƻǊ ƛǘ Ǌǳƴǎ ǘƻ ǘƘǊŜŜ ǇŀƎŜǎΦ L 
ǘƘƻǳƎƘǘ ǘƘŜ ƎǊƻǳǇ ƳƛƎƘǘ ŎƻƴŎŜƴǘǊŀǘŜ ƻƴ ǘƘŜ п 9ǳŎŀƭȅǇǘǳǎ 
ŀƴŘ р !ŎŀŎƛŀǎ 9ǊƛŎ ƭƛǎǘŜŘΦ 

Lǘ ǿŀǎ ŀ ōǊƛƭƭƛŀƴǘ ǿƛƴǘŜǊ ƳƻǊƴƛƴƎΣ ƭƻǘǎ ƻŦ ǎǳƴǎƘƛƴŜ ŀƴŘ ƴƻ ǿƛƴŘΣ ǿƘŜƴ ǿŜ ƳŜǘ ŦƻǊ ǘƘŜ ƻǳǝƴƎΦ aȅ Ǉƭŀƴ ǿŀǎ ǘƻ 
ǿŀƭƪ ŀ оƪƳ ƭƻƻǇΣ ǎǘŀǊǝƴƎ ƴƻǊǘƘ ǘƘǊƻǳƎƘ ƻƴŜ ǎŜŎǝƻƴ ƻŦ ǘƘŜ ŦƻǊŜǎǘΣ ŎǊƻǎǎƛƴƎ ǘƻ ŀ ŦŜƴŎŜ ƭƛƴŜ ŀōǳǩƴƎ ŀ ŦŀǊƳŜǊΩǎ 
ŬŜƭŘ ŀƴŘ ǊŜǘǳǊƴƛƴƎ ǎƻǳǘƘ ǘƻ ƻǳǊ ǾŜƘƛŎƭŜǎ ŀƭƻƴƎ ǘƘŜ ŜŘƎŜ ƻŦ ǘƘŜ ŦƻǊŜǎǘΦ  

¢ƘŜ ǿŀƭƪ ƴƻǊǘƘ ǿŀǎ ǘƘǊƻǳƎƘ ŀ ƭƻǘ ƻŦ /ȅǇǊŜǎǎ ŀƴŘ .ƛƳōƭŜ .ƻȄ ŀƴŘ Ƨǳǎǘ ŀ ŦŜǿ ōƛǊŘǎ ǿŜǊŜ ƻōǎŜǊǾŜŘΦ ¢ƘŜ ǾŀǊƛŀǝƻƴǎ 
ƛƴ ǘƘŜ .ƛƳōƭŜ .ƻȄ ƭŜŘ ǘƻ ŀ ŘƛǎŎǳǎǎƛƻƴ ŀōƻǳǘ ǘƘŜ ƘȅōǊƛŘƛǎŀǝƻƴ ƪƴƻǿƴ ǘƻ ƻŎŎǳǊ ōŜǘǿŜŜƴ ǘƘŜ ŘƛũŜǊŜƴǘ άōƻȄέ 
9ǳŎŀƭȅǇǘǳǎΦ ¢ƘŜ ŀŎŀŎƛŀ ƛƴ ǘƘŀǘ ǇŀǊǘ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ǿŀǎ Ƴŀƛƴƭȅ !ŎŀŎƛŀ ŘŜŎƻǊŀ ŀƴŘ ǎƻƳŜ !Φ ǇŀǊŀŘƻȄŀΦ 
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From top:  
Hedge Wattle ���X �‰���Œ�����}�Æ�� ς Rowena Whiting 
Red-capped Robin ς Kathy Tenison 
oral lichen, Purple Burr Daisy - Rowena Whiting 
 

²ƘŜƴ ǿŜ ŎǊƻǎǎŜŘ ǘƻ ǘƘŜ ŜŀǎǘŜǊƴ ōƻǳƴŘŀǊȅ ǘƻ 
ŎƻƳƳŜƴŎŜ ǘƘŜ ǎƻǳǘƘŜǊƴ ƭŜƎ ƻŦ ƻǳǊ ǿŀƭƪ ǿŀǎ ǿƘŜƴ 
ǘƘƛƴƎǎ Ǝƻǘ ŜȄŎƛǝƴƎΗ ¢ƘŜ ŎƻƴǾŜǊƎŜƴŎŜ ƻŦ ǘƘŜ ǘǊŜŜŘ 
ŦƻǊŜǎǘ ŀƴŘ ƎǊŀȊŜŘ ŦŀǊƳƭŀƴŘ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ǎǳǊǇǊƛǎƛƴƎ 
ƴǳƳōŜǊ ƻŦ ŘƛũŜǊŜƴǘ ǎǇŜŎƛŜǎ ōŜƛƴƎ ƻōǎŜǊǾŜŘΣ ǘƘŜ ōƛǊŘǎ 

ǘŀƪƛƴƎ ŀŘǾŀƴǘŀƎŜ ƻŦ ǘƘŜ ŎƻǾŜǊ ǘƘŜ ŦƻǊŜǎǘ ǇǊƻǾƛŘŜǎ ŀƴŘ ǘƘŜ ŦŜŜŘƛƴƎ 
ƻǇǇƻǊǘǳƴƛǝŜǎ ƻŦ ǘƘŜ ŦŀǊƳŜŘ ƭŀƴŘΦ 

wƻōƛƴǎ ό9ŀǎǘŜǊƴ ¸ŜƭƭƻǿΣ wŜŘ-ŎŀǇǇŜŘ ŀƴŘ CƭŀƳŜǎύΣ ¢ƘƻǊƴōƛƭƭǎ όƛƴŎƭǳŘƛƴƎ 
¸ŜƭƭƻǿΣ /ƘŜǎǘƴǳǘ-ǊǳƳǇŜŘΣ .Ǌƻǿƴύ ǿŜǊŜ ŀƭƭ ǎƘƻǿƛƴƎ ǘƘŜƳǎŜƭǾŜǎ 
ǊŜƎǳƭŀǊƭȅ ŀǎ ǿŜ ǿŀƭƪŜŘ ǎƻǳǘƘΦ tƛǇƛǘǎΣ 5ƻǾŜǎ ŀƴŘ {ƛƭǾŜǊŜȅŜǎ ǿŜǊŜ ŀƭǎƻ 
ǎŜŜƴΦ ¢ƘŜ ƅŜŀōŀƴŜ ƛƴ ǘƘŜ ŬŜƭŘ ŀǧǊŀŎǘŜŘ ŀ ƭƻǘ ƻŦ ŀǧŜƴǝƻƴ ŦǊƻƳ ǘƘŜ 
ōƛǊŘǎΦ 

²Ŝ ǿŜǊŜ ŀƭǎƻ ŀōƭŜ ǘƻ ǾƛŜǿ ŀ ǎŜŎǝƻƴ ƻŦ aǘ hƭƛǾŜ ǿƘƛŎƘ ōǳǊƴǘ ƭŀǎǘ 
ǎǳƳƳŜǊΦ ! ǾŀǊƛŜǘȅ ƻŦ ǊŀǇǘƻǊǎ ǿŜǊŜ ǎƻŀǊƛƴƎ ŀōƻǾŜ ǘƘŜ ǊƻŎƪȅ ƻǳǘŎǊƻǇǎΣ 
ǇǊŜǎǳƳŀōƭȅ ǘŀƪƛƴƎ ŀŘǾŀƴǘŀƎŜ ƻŦ ǘƘŜ ōǳǊƴǘ ǘŜǊǊŀƛƴ ǘƻ ǎǇƻǘ ǇƻǘŜƴǝŀƭ ǇǊŜȅΦ  

!ƊŜǊ ƭǳƴŎƘ ǿŜ ŘǊƻǾŜ ƴƻǊǘƘ ƻƴ YŀƳŀǊŀƘ wƻŀŘ ŀƴŘ ǇŀǊƪŜŘ ŎƭƻǎŜ ǘƻ 
²ŀƳƳŜǊŀ IƛƭƭΦ ¢Ƙƛǎ ƘƛƎƘŜǊ ǇŀǊǘ ƻŦ aŜƧǳƳ ƘŀŘ ƳƻǊŜ DǊŜȅ .ƻȄΣ 5ǿȅŜǊΩǎ 
aŀƭƭŜŜ DǳƳ ŀƴŘ .ǳƭƭ hŀƪΦ ¢ƘŜǊŜ ǿŜǊŜ ǎƻƳŜ ŘƛũŜǊŜƴǘ ŀŎŀŎƛŀǎ ŜǾƛŘŜƴǘ ς 
!Φ ƘŀƪŜƻƛŘŜǎΣ ŘƻǊŀǘƻȄȅƭƻƴ ŀƴŘ ŘŜŀƴŜƛƛΦ {ƻƳŜ ƻŦ ǘƘŜ !Φ ǇŀǊŀŘƻȄŀ ǘƘŜǊŜ 
ǿŀǎ ŀƭǊŜŀŘȅ ƛƴ ƅƻǿŜǊ ŀǎ ǿŀǎ ǎƻƳŜ ¦Ǌƴ IŜŀǘƘ aŜƭƛŎƘǊǳǎ ǳǊŎŜƻƭŀǘǳǎΦ  

aȅ ǘƘŀƴƪǎ ǘƻ ŜǾŜǊȅƻƴŜ ǿƘƻ ŎŀƳŜ ŀƭƻƴƎ ƻƴ ǘƘƛǎ ƎƭƻǊƛƻǳǎ ŀƴŘ ǊŜǿŀǊŘƛƴƎ 
ŘŀȅΦ 

DƭŜƴƴ /ǳǊǊƛŜ 

 

.ƛǊŘ ƭƛǎǘǎ ŎƻƳǇƛƭŜ ōȅ 
{ŀǊŀƘ 5ŀƴŎƪŜǊǘ  

aŜƧǳƳ {ǘŀǘŜ CƻǊŜǎǘ 

[ŀǳƎƘƛƴƎ YƻƻƪŀōǳǊǊŀ  DŀƭŀƘ DǊŜȅ {ƘǊƛƪŜ-ǘƘǊǳǎƘ !ǳǎǘǊŀƭƛŀƴ wŀǾŜƴ  
9ŀǎǘŜǊƴ ¸Ŝƭƭƻǿ wƻōƛƴ !ǳǎǘǊŀƭƛŀƴ wƛƴƎƴŜŎƪ ²ƘƛǘŜ-ǿƛƴƎŜŘ /ƘƻǳƎƘ {ǘǊƛŀǘŜŘ tŀǊŘŀƭƻǘŜ 
²ƘƛǘŜ-ǇƭǳƳŜŘ IƻƴŜȅŜŀǘŜǊ .ƭŀŎƪ YƛǘŜ bƻƛǎȅ aƛƴŜǊ DǊŜȅ .ǳǘŎƘŜǊōƛǊŘ 
wǳŦƻǳǎ ²ƘƛǎǘƭŜǊ  wŜŘ-ǊǳƳǇŜŘ tŀǊǊƻǘ ²ƛƭƭƛŜ ²ŀƎǘŀƛƭ  CƭŀƳŜ wƻōƛƴ 
!ǳǎǘǊŀƭŀǎƛŀƴ tƛǇƛǘ  tƛŜŘ .ǳǘŎƘŜǊōƛǊŘ  {ǘǳōōƭŜ vǳŀƛƭ  ¸Ŝƭƭƻǿ ¢ƘƻǊƴōƛƭƭ  
aŀƎǇƛŜ-ƭŀǊƪ  !ǇƻǎǘƭŜōƛǊŘ ²ŜŘƎŜ-ǘŀƛƭŜŘ 9ŀƎƭŜ  ²ƘƛǎǘƭƛƴƎ YƛǘŜ   
[ƛǧƭŜ 9ŀƎƭŜ  wŜŘ-ŎŀǇǇŜŘ wƻōƛƴ ¸Ŝƭƭƻǿ-ǊǳƳǇŜŘ ¢ƘƻǊƴōƛƭƭ  ²ŜŜōƛƭƭ  
.ǳũŜǊŜŘ ¢ƘƻǊƴōƛƭƭ  .Ǌƻǿƴ ¢ƘƻǊƴōƛƭƭ  {ƛƭǾŜǊŜȅŜ  {ƻǳǘƘŜǊƴ ²ƘƛǘŜŦŀŎŜ {ǘǊƛǇŜŘ 
IƻƴŜȅŜŀǘŜǊ  tŜŀŎŜŦǳƭ 5ƻǾŜ  /ƘŜǎǘƴǳǘ-ǊǳƳǇŜŘ ¢ƘƻǊƴōƛƭƭ 

aǘ ²ŀƳƳŜǊŀ όƴƻǊǘƘ ŜƴŘ aŜƧǳƳ CƻǊŜǎǘύ 

{ǘǊƛǇŜŘ IƻƴŜȅŜŀǘŜǊ  [ŀǳƎƘƛƴƎ YƻƻƪŀōǳǊǊŀ  ²ƘƛǎǘƭƛƴƎ YƛǘŜ  DǊŜȅ .ǳǘŎƘŜǊōƛǊŘ 
!ǳǎǘǊŀƭƛŀƴ wŀǾŜƴ  wŜǎǘƭŜǎǎ CƭȅŎŀǘŎƘŜǊ  ¸Ŝƭƭƻǿ-ǘǳƊŜŘ IƻƴŜȅŜŀǘŜǊ  DŀƭŀƘ 
wŜŘ-ŎŀǇǇŜŘ wƻōƛ 

ŎƴǊ YŀƳŀǊŀ ϧ .ŀǊŜƭƭŀƴ wŘǎ  

²ƘƛǘŜ-ŦŀŎŜŘ IŜǊƻƴ  .ƭǳŜ .ƻƴƴŜǘ  9ŀǎǘŜǊƴ wƻǎŜƭƭŀ   tƛŜŘ .ǳǘŎƘŜǊōƛǊŘ 
!ǳǎǘǊŀƭƛŀƴ wŀǾŜƴ  DŀƭŀƘ bƻƛǎȅ aƛƴŜǊ !ǳǎǘǊŀƭƛŀƴ aŀƎǇƛŜ  
!ǳǎǘǊŀƭƛŀƴ ²ƻƻŘ 5ǳŎƪ  [ŀǳƎƘƛƴƎ YƻƻƪŀōǳǊǊŀ 


