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Hello and welcome. 
 

Beetalk is a compilation of news from across the bee keeping word. 
 

Its not affiliated to any beekeeping group so you wont get things like the next meeting and 
what we are doing and such like. 

 
We hope that the articles provided will be useful to anyone interested in the a  rewarding  
hobby and in some way we also hope that you may gain some pleasure in reading some of 

the article that are  
included. 

 
Also  we intend to include articles that may be helpful to anyone new to the hobby. 

 
Being based in Lancashire it would be great for any contributions from Beekeepers from 

the county. But as stated above, please nothing about your association or group. 
 

Hope you enjoy. 
 

Editor 

 
 

  

If you have any articles that you think may be useful  to have          
included in Beetalk. 

 
Please e-mail them to the editor  

 
at  
 

birt_192@hotmail.co.uk 



PLEASE SUPPORT THE 
 FOLLOWING. 

 
NORTHERN BEE BOOKS 

OVER THE PAST TWENTY  YEARS OR SO WE 
BEEKEEPERS HAVE HAD  

TREMENDOUS SUPPORT FROM NORTHERN BEE BOOKS. WE WOULD LIKE TO THANK 
THEM BY 

PUBLICISING THEIR WEBSITE 
WWW.BEEDATA.COM 

THE POSTAL ADDRESS IS: 
NORTHERN BEE BOOKS 
SCOUT BOTTOM FARM 

MYTHOLMROYD 
HEBDEN BRIDGE HX7 5JS 

PHONE 01422 882751 
BY THE WAY, THEIR  

CONCESSIONARY RATE 
www.beedata.com/beebooks.htm 

UK Honey Labelling Regulations  
 

Below is our simple advice on honey labelling. 
For more detailed information - go to the website 
of the Food Standards Agency. www.food.gov.uk  

1. The Word "HONEY" is required.  
2. The weight must be on the label - we will  
ensure it is the legal size and format.  

3. You can specify the area where the honey is  
produced. For example, Lincolnshire, Forest of 

Dean, Scottish Borders.  
4. You can specify the type of honey. For  

example, Heather, Borage. The honey must be at 
least 75% of that particular type.  

5. If you are selling the honey, you must have 
your name and address on the label. It does not 
need to be complete but you should be able to be 

found from the information.  
6. If you are selling the honey through a third 

party, you must have a lot number.  
7. New for 2003 You must have a best before date 
on the jar. We suggest 2-5 years from now.  
8. New for 2003 You must have a country of 
origin on the jar. For example - Produce of  
England, Product of Scotland, Harvested in 
Wales. Adding the country to the end of your  

address is not  
acceptable.  

E H Thorne (Beehives) Ltd disclaims all  
responsibility for all consequences of any person 
acting on, or refraining from acting in reliance 

on, information contained above.  
From EH Thorneôs online catalogue 2010 -  

other sources are available 



 

 

¢ƘŜ ²ƛƴǘŜǊ /ƭǳǎǘŜǊ 
 

Honey bees play it both ways during the winter - they act both as ócold-bloodedô insects, and as a ówarm-
bloodedô super organism. 
There are a number of reasons why this is advantageous. An individual bee reaches óchill comaô at about 
44ÁF (6.7ÁC), and will die if held at the edge of freezing for a few days. So the cluster must generate and 
conserve enough heat to keep all members of the colony at least above that temperature for the duration 
of the winter. 
This process requires only a small amount of honey consumption - less than a pound a week even under 
severely cold winter conditions. 
The cluster must also maintain the ability to warm up enough to move, to reach new areas of the hive in 
order to access their food stores. 
This is how the winter cluster forms: 
 There is a fairly loose core of bees in the centre that maintains a temperature of about 80-95ÁF (26-35Á
C). In small clusters, the core temperature may drop to 60-70ÁF (15- 20ÁC). 
 Around the core, there is a tightly packed layer of bees that maintain a temperature of about 56ÁF (13Á
C), which is a critical temperature, below which the cluster will die. 
 At the very outside, or ómantleô of the cluster, individual bees do not allow their body temperatures to 
drop below about 44ÁF (6.7ÁC) which is just above their óchill comaô temperature. 
 These bees may burrow deeper into the cluster from time to time and very rapidly raise their body tem-
perature, then return to the mantle after several hours. And if a beeôs temperature falls below 45ÁF (7.2Á
C) it is no longer able to flex its muscles to generate heat. 
 The actual cluster size is dependent upon the ambient temperature - it can expand or contract to an 
amazing extent. 
We know that bees shiver to produce heat, but a recent article by Keith Delaplane in The American Bee 
Journal, suggests that young adult bees cannot shiver and have a low cold tolerance. Consequently they 
naturally gravitate to the centre of the cluster, where it is warmer. Older bees, however, are able to gen-
erate heat by shivering their flight muscles, so they move away from the centre, to form the middle and 
outer layers of the cluster, called the mantle. 
As the ambient temperature drops, all the bees cluster ever more tightly, and it is the mature bees in the 
mantle that are responsible for maintaining the correct temperature, not the young bees at the centre. 
The bees (and queen) in the heart of the cluster are so well insulated by the outer mantle that overheating 
then becomes a problem! The young bees then move outwards, opening channels in the mantle which al-
lows warm air out to warm up the older bees and cool air in to lower the interior temperature. 
As they age over the winter, the young bees become more tolerant to cold, so the chill tolerance of whole 
cluster increases as the winter progresses. 
There are two vital temperatures that control a cluster; - 95ÁF (35ÁC) in the inner core, which attracts the 
young bees, and 59ÁF (15ÁC) on the outside layers, which is the minimum at which flight muscles can be 
vibrated. The very outside bees can withstand near freezing for a few hours before they succumb to hypo-
thermia and fall off, their insulation value going with them. Eventually the cluster may become too small 
to produce enough heat to survive, which is why a strong colony will usually winter better than a small 
one. 
The core of the cluster is an otherworldly environment. The bees actually modify the atmosphere in order 
to allow themselves to enter into a óhypoxia-induced ultra-low metabolic rateô. They restrict ventilation to 
let the oxygen content drop from the normal 21% down to only about 15%, and allow CO2 to rise to 5-6% 
(up from 0.038% in normal air). 
This atmosphere would be toxic to humans, but allows the bees to go into a form of suspended animation. 
Water loss in the winter cluster is very important. Insects lose water vapour with each breath, just as 
mammals do, but they have no source of drinkable water within the winter hive. In cold winter areas, the 
extremely low moisture content of the air means that when the cluster creates heat, the relative humidity 
of the cluster atmosphere drops extremely low. Insects can hold their breath, (for up to a day at a time), 
in order to prevent water loss, and probably bees in the cluster do the same. 
When animals and bees metabolise carbohydrates, such as sugar, they create ómetabolic waterô as a by-
product. If the bees can conserve this metabolic water enough to be in excess of that lost to respiration 
and any body waste, then they can actually realize a net gain of water. 
So, how much water do bees get out of honey? 
A pound of honey at 83% sugars, contains 
0.17 lb of water, and creates 0.48 lb of metabolic water, for a total of 0.65 lb of water freed from each 
pound of honey consumed. 
That means that a colony typically consuming 
0.8 lb of honey a week, would produce about a half a pound (1 cup) of water per week. 
It may be a challenge for a large colony to live on this amount of water so there is good reason to provide 
an available source of water, together with hive insulation, and good hive ventilation to help overwinter 
your bees. 



 
 

! ²ƛƴǘŜǊΩǎ ¢ŀƭŜΦ 
 

As you are tucking into your turkey and Christmas pud this year, stop to think for a moment about the bees in your 

hives. In the middle of winter we tend to forget about them, but those bees are the most important group of bees that 

will ever live in your apiary and on them depends the existence of the colonies and the success, or otherwise, of next 

summerõs beekeeping. 

 

In late summer and autumn the queen continues to lay, although at a reduced rate. The bees that develop from these 

eggs will have a  lower metabolic rate and little work to do as there are fewer larvae to feed and the available forage is 

meagre. As a result of this they remain ôyoungõ and do not follow the normal pattern of development and aging which 

we see throughout the summer, when approximately 3 week old bees graduate from in-hive duties to foraging and, as a 

result, age and die in about 2ð3 weeks. 

It is important to realize that the aging process in a worker bee switches when that bee becomes a forager. At that 

point in her life, a number of changes take place: her protein levels drop, her Juvenile Hormone (JH) levels rise and she 

is then on the slippery slope to death. Our winter bees do not make this transition at 3 weeks, but continue in their 

physiologically young state until the spring, when they kick-start the massive colony growth which precedes the swarm-

ing season. 

 

So, how do they prepare for this lifestyle? All newly-hatched workers eat nectar/honey and large quantities of bee bread, 

which is stored, fermented pollen. The honey provides the carbohydrate in the diet but the pollen contains large 

amounts of protein plus some fat,  minerals and vitamins, and is used to manufacture brood food in the mandibular and 

hypopharyngeal glands of these young bees so that they can feed larvae. 

 

Young winter bees also consume large quantities of bee bread but they do not use it immediately. Instead, much of it is 

stored in their fat bodies. These are important as substances, including enzymes and other proteins. They are spread  

throughout the body of the bee, principally in the roof and on the floor of the abdomen where they appear as masses of 

white cells. Well fed, winter bees have abundant fat bodies. 

 

One of the principal stored proteins is vitellogenin, and quantities of this are also stored in the hypopharyngeal glands, 

which remain plump. In the spring, as new larvae need food, all this stored protein is converted into brood food. With 

their protein reserves depleted, our winter bees become foragers, the aging process starts and they die. 

What goes wrong? Disease is the biggest problem. ±ŀǊǊƻŀ has been shown to change the physiology of the winter bees 

so that they do not store adequate protein, but the main effect of all adult bee diseases is to shorten the life of the I 

infected bee. ±ŀǊǊƻŀ, 5ŜŦƻǊƳŜŘ ²ƛƴƎ ±ƛǊǳǎ (DWV) and bƻǎŜƳŀ, our 3 main culprits, can have a devastating effect on 

the colony, killing many of the winter bees before the spring bees can build up sufficient numbers to take over. This 

leads to the classic situation of colony deaths in February and March.  

Colonies can also die at this time of year if they run out honey stores, as the increasing population of young bees in the  

colony puts  greater demands on the available stores. 

 

This is all of practical importance to us as beekeepers. The winter bees must be protected by ensuring that they do not 

suffer from high levels of ±ŀǊǊƻŀ during their development. This means treating early, as soon as the honey crop can be 

removed in August, if ±ŀǊǊƻŀ numbers have not been controlled by husbandry means during the active season. 

 

It may present particular problems for those taking bees to the heather, as any treatment applied after the return of 

these colonies will be too late to be effective. They need to go on their travels with low ±ŀǊǊƻŀ counts. Controlling ±ŀǊπ
Ǌƻŀ to keep it  below the1000 mites/colony level will also control the viruses, particularly DWV. bƻǎŜƳŀ has to be 

monitored and controlled during the 

spring/summer by testing the colonies and getting them onto new comb if necessary. There is no chemical treatment 

available. 

Progress can be made by breeding from colonies not showing the disease and removing those queens which are  

susceptible. 

 

Finally, and very importantly, colonies need good supplies of pollen during the later part of the summer so should be 

sited where sources are available. (The use of pollen supplements or substitutes is debatable.) There is of course, no 

excuse for colonies dying of starvation and every effort should be made to supplement stores of honey if necessary 

in September. 



 
 
 

vǳŜǎǝƻƴΦ LΩǾŜ ƘŜŀǊŘ ǘƘŀǘ ŀǇǇƭȅƛƴƎ ǎƳƻƪŜ ǘƻ ōŜŜǎ ǘǊƛƎƎŜǊǎ ŀƴ ƛƴǎǝƴŎǝǾŜ ǊŜŀŎǝƻƴ ǿƘƛŎƘ ŎŀǳǎŜǎ ǘƘŜƳ ǘƻ Ŭƭƭ ǘƘŜƛǊ ƘƻƴŜȅ ǎǘƻƳŀŎƘǎΦ LŦ ǘƘƛǎ ƛǎ ǘƘŜ ŎŀǎŜΣ ǿƘȅ ƛǎ ƛǘ ǎƻƳŜπ
ǝƳŜǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀǇǇƭȅ ǎƳƻƪŜ ƳƻǊŜ ǘƘŀƴ ƻƴŎŜ ŘǳǊƛƴƎ ŀƴ ƛƴǎǇŜŎǝƻƴ ς Řƻ ǘƘŜ ōŜŜǎ ΨŬƭƭ ǳǇΩ ǿƘŜƴ ǘƘŜ ǎƳƻƪŜ ƛǎ ŬǊǎǘ ŀǇǇƭƛŜŘΣ ŀƴŘ ǘƘŜƴ ŜƳǇǘȅ ǿƘŜƴ ƛǘ Ƙŀǎ ŎƭŜŀǊŜŘΚ 
hǊ ŘƻŜǎ ǘƘŜ ƛƴƎŜǎǝƻƴ ƻŦ ƘƻƴŜȅ ƴƻǘ Ǉƭŀȅ ŀƴȅ ǇŀǊǘ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ - Řƻ ǘƘŜȅ Ƨǳǎǘ ŘƛǎŀǇǇŜŀǊ ƛƴǘƻ ǘƘŜ ōǊƻƻŘ ŎƘŀƳōŜǊ ǘƻ ŀǾƻƛŘ ǘƘŜ ǎƳŜƭƭΣ ǘŜƳǇŜǊŀǘǳǊŜ ƻǊ ƳŜŎƘŀƴƛŎŀƭ 

ŀŎǝƻƴ ƻŦ ǘƘŜ ǎƳƻƪŜΚ 
 

!ƴǎǿŜǊΦ LŦ ȅƻǳ ǎƳƻƪŜ ŀ Ŏƻƭƻƴȅ ŀ ƳƛƴǳǘŜ ƻǊ ǎƻ ōŜŦƻǊŜ ƻǇŜƴƛƴƎ ƛǘΣ ǿƘŜƴ ȅƻǳ ƎŜƴǘƭȅ ǘŀƪŜ ǘƘŜ ŎƻƳōǎ ƻǳǘ ȅƻǳ ǿƛƭƭ ǎŜŜ Ǌƻǿǎ ƻŦ ōŜŜǎ ōǳǎȅ  
ŦŜŜŘƛƴƎ ŦǊƻƳ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ƻǇŜƴ ŎŜƭƭǎ ƻŦ ƴŜŎǘŀǊΦ bƻǘ ŀƭƭ ǘƘŜ ōŜŜǎ ƘŀǾŜ ǘƘƛǎ ǊŜŀŎǝƻƴ ōǳǘ ŀ ǎƛƎƴƛŬŎŀƴǘ ƴǳƳōŜǊ ŘƻΦ {ƻ ǿƘȅ ŀǊŜ ǘƘŜȅ ŘƻƛƴƎ ƛǘΚ ¢ƘŜ ǘƘŜƻǊȅ ƛǎ ǘƘŀǘΣ 
ōŜƛƴƎ ŀ ŦƻǊŜǎǘ ŘǿŜƭƭƛƴƎ ŎǊŜŀǘǳǊŜΣ ōŜŜǎ ƛƴǘŜǊǇǊŜǘ ǎƳƻƪŜ ŀǎ ōŜƛƴƎ ŀ ŦƻǊŜǎǘ ŬǊŜ ǘƘŀǘ Ƴŀȅ ŦƻǊŎŜ ǘƘŜƳ ǘƻ ŀōŀƴŘƻƴ ǘƘŜƛǊ ƴŜǎǘ ŀƴŘ ƘŀǾŜ ǘƻ ŬƴŘ ŀ ƴŜǿ ƘƻƳŜΦ 

 
¢ƘŜ Ƴƻǎǘ ǳǊƎŜƴǘ ǘŀǎƪ ǿƘŜƴ ǘƘŜȅ Řƻ ŬƴŘ ŀ ƴŜǿ ƘƻƳŜ ǿƛƭƭ ōŜ ǘƻ ōǳƛƭŘ ŎƻƳō ŀƴŘ L ǎǳǎǇŜŎǘ ǘƘŀǘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭǎ ǘƘŀǘ ŀǊŜ ōǳǎȅ ŬƭƭƛƴƎ ǘƘŜƛǊ ǘŀƴƪǎ ǿƛǘƘ ƴŜŎǘŀǊ ŀǊŜ Ƴŀƛƴƭȅ 
ōŜŜǎ ƻŦ ǿŀȄ ƳŀƪƛƴƎ ŀƎŜΦ Lƴ ŦŀŎǘΣ ǘƘŜȅ ŀǊŜ ŘƻƛƴƎ ŜȄŀŎǘƭȅ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎ ǘƘŀǘ ōŜŜǎ Řƻ Ƨǳǎǘ ǇǊƛƻǊ ǘƻ ǎǿŀǊƳƛƴƎΦ ! ŦŜǿ ƘƻǳǊǎ ƭŀǘŜǊ ōŜŜǎ ǘƘŀǘ ƘŀǾŜ ŬƭƭŜŘ-ǳǇ ǿƛǘƘ ƴŜŎǘŀǊ 
ǿƛƭƭ ƘŀǾŜ ǇǊƻŘǳŎŜŘ ǿŀȄ ǎŎŀƭŜǎ ǊŜŀŘȅ ǘƻ ǎǘŀǊǘ ŎƻƳō ōǳƛƭŘƛƴƎΦ !ǎ L ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇƘȅǎƛƻƭƻƎȅ ƻŦ ŎƻƳō ōǳƛƭŘƛƴƎΣ ƎƻǊƎƛƴƎ ƻƴ ƴŜŎǘŀǊΣ ǊŜǘŀƛƴƛƴƎ ƛǘ ŀƴŘ ǇŀǎǎƛƴƎ ƛǘ ƻƴ ǘƻ ǘƘŜ 

ŘƛƎŜǎǝǾŜ ǎȅǎǘŜƳΣ ƛƴŜǾƛǘŀōƭȅ ŀŎǝǾŀǘŜǎ ǘƘŜ ǿŀȄ ƎƭŀƴŘǎΦ {ƻ L ǇǊŜǎǳƳŜ ǘƘŀǘΣ ǿƘŜƴ ǘƘŜ ŜƳŜǊƎŜƴŎȅ ƛǎ ƻǾŜǊ 
ŀƴŘ ǘƘŀǘ ŀǿŦǳƭΣ ǎƳƻƪŜ-ǇǳŶƴƎ ōŜŜƪŜŜǇŜǊ Ƙŀǎ ƎƻƴŜ ŀǿŀȅΣ ǘƘŜȅ Ǉǳǘ ǘƘŜ ƴŜŎǘŀǊ ōŀŎƪ ǘƘǳǎ ŀǾƻƛŘƛƴƎ ǘƘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ǿŀȄ ǘƘŀǘ ƛǎ ƴƻǘ ǿŀƴǘŜŘΦ 

 
²Ŝ ǎƳƻƪŜ ōŜŜǎ Ƴŀƛƴƭȅ ǘƻ ǎǳǇǇǊŜǎǎ ǘƘŜƛǊ ŘŜŦŜƴǎƛǾŜ ōŜƘŀǾƛƻǳǊ ŀƴŘ ǘƘŜ ǉǳŜǎǝƻƴ ƛǎΣ Ƙƻǿ ŘƻŜǎ ǘƘƛǎ ǿƻǊƪΚ ¢ƘŜǊŜ ŀǊŜ ǎŜǾŜǊŀƭ ŀƴǎǿŜǊǎΣ ǎƻƳŜ ƳƻǊŜ   

ŎƻƴǾƛƴŎƛƴƎ ǘƘŀƴ ƻǘƘŜǊǎΦ CƛǊǎǘƭȅ ƛǘ ƛǎ ǎŀƛŘ ǘƘŀǘ ŀ ōŜŜ Ŧǳƭƭ ƻŦ ƴŜŎǘŀǊ ƛǎ ǳƴŀōƭŜ ǘƻ ƅŜȄ ƛǘǎ ŀōŘƻƳŜƴ ǎǳŶŎƛŜƴǘƭȅ ǘƻ ƎŜǘ ƛƴ ǘƘŜ ǊƛƎƘǘ Ǉƻǎƛǝƻƴ ǘƻ ǎǝƴƎΦ L ǘƘƛƴƪ ǘƘƛǎ ƛǎ ŀƴŀǘƻƳƛπ
Ŏŀƭƭȅ ŎƻǊǊŜŎǘ ōǳǘ Řƻ ǘƘŜ ōŜŜǎ ǘƘŀǘ Řƻ Ƴƻǎǘ ƻŦ ǘƘŜ ǎǝƴƎƛƴƎ - ǘƘŜ ƎǳŀǊŘ ōŜŜǎ - ŀŎǘǳŀƭƭȅ ǎǘǳũ ǘƘŜƳǎŜƭǾŜǎ ǿƛǘƘ ƴŜŎǘŀǊΚ L ŀƳ ƴƻǘ ǎǳǊŜ ǘƘŜȅ Řƻ 

ōŜŎŀǳǎŜ ǘƘŜƛǊ Ƴŀƛƴ ŀǧŜƴǝƻƴ ƛǎΣ ǉǳƛǘŜ ǊƛƎƘǘƭȅΣ ƻƴ ŘŜŦŜƴŎŜΦ {ƻ L ǘƘƛƴƪ ǘƘƛǎ ŜȄǇƭŀƴŀǝƻƴ ƛǎ ǊŀǘƘŜǊ ǎǳǎǇŜŎǘΦ {ƳƻƪŜ ƛǎ ŀƭǎƻ ǎŀƛŘ ǘƻ ŘƛǎƎǳƛǎŜ ǘƘŜ ŀƭŀǊƳ 
ǇƘŜǊƻƳƻƴŜ ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ ōŜŜǎ ǿƘŜƴ ǘƘŜȅ ǎǝƴƎ ŀƴŘΣ ŀǎ ǘƘŜ ǇǊŀŎǝŎŜ ƻŦ ǎƳƻƪƛƴƎ ǘƘŜ ǇƭŀŎŜ ǿƘŜǊŜ ŀ ǎǝƴƎ Ƙŀǎ ōŜŜƴ ƭƻŘƎŜŘ όŜƎΦ ŀ ƎƭƻǾŜύ ǎŜŜƳǎ ǘƻ ǿƻǊƪΣ L ǘƘƛƴƪ ǘƘƛǎ 

Ƙŀǎ ŀ ǎƻǳƴŘ ōŀǎƛǎ ƛƴ ŦŀŎǘΦ CƛƴŀƭƭȅΣ ǿŜ ǳǎŜ Ǉǳũǎ ƻŦ ǎƳƻƪŜ ǘƻ ŘǊƛǾŜ ǘƘŜ ōŜŜǎ ŀƴŘ ǘƘƛǎ ǿƻǊƪǎ ōŜŎŀǳǎŜ ǘƘŜȅ ǇǊŜǎǳƳŀōƭȅ ŀǎǎƻŎƛŀǘŜ ǎƳƻƪŜ 
ǿƛǘƘ ŬǊŜ ŀƴŘ ǘƘŜƛǊ ƛƴǎǝƴŎǘ ƛǎ ǘƻ ƳƻǾŜ ŀǿŀȅΦ LƴŎƛŘŜƴǘŀƭƭȅΣ ǘƘƛǎ ŀƭǎƻ ǿƻǊƪǎ ǿƛǘƘ ŎŀǧƭŜ ŀǎ L ŦƻǳƴŘ ƻǳǘ ƻƴŜ Řŀȅ ǿƘŜƴ L ǿŀǎ ǘǊȅƛƴƎ ǘƻ ƎŀǘƘŜǊ ŀ ǎǿŀǊƳ ǘƘŀǘ ƘŀŘ ǎŜǧƭŜŘ ƻƴ 
ǘƘŜ ƎǊƻǳƴŘ ƛƴ ŀ ŬŜƭŘ ŎƻƴǘŀƛƴƛƴƎ ŀ ǾŜǊȅ ƛƴǉǳƛǎƛǝǾŜ ƘŜǊŘ ƻŦ ōǳƭƭƻŎƪǎΦ ! ƎƻƻŘ Ǉǳũ ƻŦ ǎƳƻƪŜ ǳǇ ǘƘŜƛǊ ƴƻǎǘǊƛƭǎ ŜƴŀōƭŜŘ ƳŜ ǘƻ ƪŜŜǇ ǘƘŜƳ ŀǘ ŀ ǎŀŦŜ ŘƛǎǘŀƴŎŜ ǳƴǝƭ ŀƭƭ ǿŀǎ 

ǎŀŦŜƭȅ ƎŀǘƘŜǊŜŘ ƛƴΦ ¢ƘŜ ǎƳƻƪŜǊ ƛǎ ŀ ǘƻƻƭ ǘƘŀǘ ƛǎ ŦǊŜǉǳŜƴǘƭȅ ǳǎŜŘ ǇƻƻǊƭȅ ŀƴŘ ǇǳŶƴƎ ƎǊŜŀǘ ŎƭƻǳŘǎ ƻŦ ǎƳƻƪŜ ƛƴ ǘƘŜ ƘƛǾŜ ƛǎ 
ƴƻǘ ŀŘǾŀƴǘŀƎŜƻǳǎ - ƳǳŎƘ ōŜǧŜǊ ǘƻ ǳǎŜ ŀ ƭƛǧƭŜ ǎƳƻƪŜ ǘƘŜƴ ǘƻ ǿŀƛǘ ǿƘƛƭǎǘ ǘƘŜ ōŜŜǎ ǊŜŀŎǘ ǘƘŜƴ ŎŀƭƳƭȅ ŀƴŘ ƎŜƴǘƭȅ ƛƴǎǇŜŎǘ ǘƘŜ ŎƻƭƻƴȅΣ ǳǎƛƴƎ ǘƘŜ ǎƳƻƪŜǊ ŀǎ ƭƛǧƭŜ ŀǎ ȅƻǳ 

Ŏŀƴ ƳŀƴŀƎŜΦ 
 

ττττττττττττττττττττττττττττττττττττττττττττττττττττττττττττ 
Ihb9¸.99{ /haa¦bL/!¢9 !.h¦¢ 5!bD9w IƻƴŜȅōŜŜǎ ǿŀǊƴ ŜŀŎƘ ƻǘƘŜǊ ǘƻ ǎǘŜŜǊ ŎƭŜŀǊ ƻŦ ŘŀƴƎŜǊƻǳǎ ƅƻǿŜǊǎ ǿƘŜǊŜ ǘƘŜȅ ƳƛƎƘǘ ƎŜǘ ƪƛƭƭŜŘ ōȅ ƭǳǊƪƛƴƎ ǇǊŜŘŀǘƻǊǎΦ 
{ŎƛŜƴǝǎǘǎ ƳŀŘŜ ǘƘƛǎ ŘƛǎŎƻǾŜǊȅ ōȅ ǇƭŀŎƛƴƎ ŘŜŀŘ ōŜŜǎ ǳǇƻƴ ƅƻǿŜǊǎ ŀƴŘ ǘƘŜƴ ǿŀǘŎƘƛƴƎ Ƙƻǿ ƴŜǿƭȅ ŀǊǊƛǾƛƴƎ ōŜŜǎ ǊŜŀŎǘŜŘ ǘƻ ǘƘŜ ŘŀƴƎŜǊΦ bƻǘ ƻƴƭȅ Řƻ ǘƘŜ ōŜŜǎ ŀǾƻƛŘ 

ǘƘŜ ƅƻǿŜǊǎΣ ǘƘŜȅ ǘƘŜƴ ŎƻƳƳǳƴƛŎŀǘŜ ǘƘŜ ǘƘǊŜŀǘ ǿƘŜƴ ǘƘŜȅ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƘƛǾŜ Ǿƛŀ ǘƘŜƛǊ ǿŜƭƭ-ƪƴƻǿƴ ǿŀƎƎƭŜ ŘŀƴŎŜΦ 
 

¢ƘŜ ŘƛǎŎƻǾŜǊȅ ƛǎ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ƧƻǳǊƴŀƭ Ψ!ƴƛƳŀƭ .ŜƘŀǾƛƻǳǊΦΩ ¢ƘŜ ƘƻƴŜȅōŜŜ ǿŀƎƎƭŜ ŘŀƴŎŜ ƛǎ ŀ ǎǳǊǇǊƛǎƛƴƎƭȅ ǎƻǇƘƛǎǝŎŀǘŜŘ ƳƻŘŜ ƻŦ ŎƻƳƳǳƴƛŎŀǝƻƴΦ ²ƘŜƴ ŦƻǊŀƎƛƴƎ 
ōŜŜǎ ǊŜǘǳǊƴ ǘƻ ǘƘŜ ƘƛǾŜΣ ǘƘŜȅ ǿŀƎƎƭŜ ǘƘŜƛǊ ōƻŘƛŜǎ ƛƴ ŀ ŎƻƳǇƭŜȄ ŘŀƴŎŜ ŬǊǎǘ ŘŜŎƛǇƘŜǊŜŘ ōȅ ōƛƻƭƻƎƛǎǘǎ ƳƻǊŜ ǘƘŀƴ пл ȅŜŀǊǎ ŀƎƻΦ ¢ƘŜ ŀƴƎƭŜ ŀƴŘ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ŦƻǊŀƎŜǊ 

ōŜŜǎϥ ǿŀƎƎƭŜ ŘŀƴŎŜ ŎƻƴǾŜȅǎ Ƙƻǿ ŦŀǊ ŀƴŘ ƛƴ ǿƘŀǘ ŘƛǊŜŎǝƻƴ ƻǘƘŜǊ ƳƻǊŜ ƴŀƛǾŜ ōŜŜǎ ƴŜŜŘ ǘƻ ƅȅ ǘƻ ǊŜŀŎƘ ƅƻǿŜǊǎ 
ǘƘŀǘ ǿƛƭƭ ǇǊƻǾƛŘŜ ǇƭŜƴǝŦǳƭ ǎƻǳǊŎŜǎ ƻŦ ŦƻƻŘΦ IƻƴŜȅōŜŜǎ ŀǊŜ ŀƭǎƻ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ǿŀƎƎƭŜ ŀƴŘ ŘŀƴŎŜ ǿƘŜƴ ǊŜǘǳǊƴƛƴƎ 

ŦǊƻƳ ŦƻƻŘ ǎƻǳǊŎŜǎ ŎƻƴǘŀƛƴƛƴƎ ƘƛƎƘ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ƻŦ ǎǳŎǊƻǎŜΦ 
 

bƻǿ ǎŎƛŜƴǝǎǘǎ YŜǾƛƴ !ōōƻǧ ŀƴŘ wŜǳǾŜƴ 5ǳƪŜǎ ƻŦ aŎaŀǎǘŜǊ ¦ƴƛǾŜǊǎƛǘȅ ƛƴ IŀƳƛƭǘƻƴΣ hƴǘŀǊƛƻ ƘŀǾŜ ŦƻǳƴŘ ǘƘŀǘ ƘƻƴŜȅōŜŜǎ ŀƭǎƻ ǳǎŜ ǘƘŜ ǿŀƎƎƭŜ ŘŀƴŎŜ ǿŀǊƴ ƻǘƘŜǊ 
ōŜŜǎ ǘƻ ŀǾƻƛŘ ŘŀƴƎŜǊΦ ¢ƘŜȅ ǘǊŀƛƴŜŘ ƘƻƴŜȅōŜŜǎ ǘƻ Ǿƛǎƛǘ ǘǿƻ ŀǊǝŬŎƛŀƭ ƅƻǿŜǊǎ ŎƻƴǘŀƛƴƛƴƎ ǘƘŜ ǎŀƳŜ ŀƳƻǳƴǘ ŀƴŘ ŎƻƴŎŜƴǘǊŀǝƻƴ ƻŦ ŦƻƻŘΦ ¢ƘŜȅ ƭŜƊ ƻƴŜ ƅƻǿŜǊ ǳƴπ

ǘƻǳŎƘŜŘΣ ƳŀƪƛƴƎ ƛǘ ŀ ϦǎŀŦŜϦ ŦƻƻŘ ǎƻǳǊŎŜ ŦƻǊ ǘƘŜ ōŜŜǎΦ hƴ ǘƘŜ ƻǘƘŜǊ ƅƻǿŜǊΣ ǘƘŜȅ ǇƭŀŎŜŘ ǘƘŜ ōƻŘƛŜǎ ƻŦ ǘǿƻ ŘŜŀŘ ōŜŜǎΣ ǎƻ ǘƘŜȅ ǿŜǊŜ 
ǾƛǎƛōƭŜ ǘƻ ŀǊǊƛǾƛƴƎ ƛƴǎŜŎǘǎΣ ōǳǘ ǿƻǳƭŘ ƴƻǘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǘƘŜƛǊ ŦƻǊŀƎƛƴƎΦ ¢ƘŜȅ ǘƘŜƴ ǊŜŎƻǊŘŜŘ ǿƘŜǘƘŜǊ ŀƴŘ Ƙƻǿ ǘƘŜ ōŜŜǎ ǇŜǊŦƻǊƳŜŘ ŀ ǿŀƎƎƭŜ ŘŀƴŎŜ ƻƴ ǘƘŜƛǊ ǊŜǘǳǊƴ ǘƻ 

ƻǘƘŜǊ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ƘƛǾŜ ŎƻƭƻƴȅΦ 
 

hƴ ŀǾŜǊŀƎŜΣ ōŜŜǎ ǊŜǘǳǊƴƛƴƎ ŦǊƻƳ ǎŀŦŜ ƅƻǿŜǊǎ ǇŜǊŦƻǊƳŜŘ нл ǘƻ ол ǝƳŜǎ ƳƻǊŜ ǿŀƎƎƭŜ Ǌǳƴǎ ǘƘŀǘ ōŜŜǎ ǊŜǘǳǊƴƛƴƎ ŦǊƻƳ ŘŀƴƎŜǊƻǳǎ ƅƻǿŜǊǎΦ ¢Ƙŀǘ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜ ōŜŜǎ 
ǊŜŎƻƎƴƛǎŜ ǘƘŀǘ ŎŜǊǘŀƛƴ ƅƻǿŜǊǎ ŎŀǊǊȅ ŀ ƘƛƎƘŜǊ Ǌƛǎƪ ƻŦ ōŜƛƴƎ ƪƛƭƭŜŘ ƻǊ ŜŀǘŜƴ ōȅ ǇǊŜŘŀǘƻǊǎΣ ǎǳŎƘ ŀǎ ŎǊŀō ǎǇƛŘŜǊǎ ƻǊ ƻǘƘŜǊ ǎǇƛŘŜǊ ǎǇŜŎƛŜǎ ǘƘŀǘ ŀƳōǳǎƘ ǾƛǎƛǝƴƎ ōŜŜǎΦ 

²Ƙŀǘϥǎ ƳƻǊŜΣ ǘƘŜȅ ŦŀŎǘƻǊ ǘƘƛǎ Ǌƛǎƪ ƛƴǘƻ ǘƘŜƛǊ ǿŀƎƎƭŜ ŘŀƴŎŜǎΣ ǘŜƳǇŜǊƛƴƎ ǘƘŜƳ ǘƻ ǎǘŜŜǊ ǘƘŜƛǊ Ŏƻƭƻƴȅ ƳŀǘŜǎ ŀǿŀȅ ŦǊƻƳ 
ƅƻǿŜǊǎ ǘƘŀǘ ƳƛƎƘǘ ōŜ ŘŀƴƎŜǊƻǳǎΦ 

 
ττττττττττττττττττττττττττττττττττττττττττττττττττττττ- 

Lb5¦{¢wL![ C!wa /h[hb¸ [ƻƴŘƻƴ 5ŀƛƭȅ aŀƛƭΣ муум 

[ŀŘȅ IŜƴǊȅ {ƻƳŜǊǎŜǘΣ ǘƘŜ ƴƻǘŜŘ ǘŜƳǇŜǊŀƴŎŜ ǿƻǊƪŜǊΣ ƭƛƪŜ Ƴŀƴȅ ƻǘƘŜǊ ǎŜƴǎƛōƭŜ ŀǎ ǿŜƭƭ ŀǎ ǝǘƭŜŘ ǇŜƻǇƭŜΣ ōŜƭƛŜǾŜǎ ƛƴ 
ŜƴŎƻǳǊŀƎƛƴƎ ōŜŜ-ƪŜŜǇƛƴƎΦ IŜǊ ƭŀŘȅǎƘƛǇΣ ŀƊŜǊ ƎƛǾƛƴƎ ǇŀǊǝŎǳƭŀǊǎ ƻŦ ǘƘŜ ǾŀǊƛƻǳǎ ōǊŀƴŎƘŜǎ ƻŦ ǿƻǊƪ ŎŀǊǊƛŜŘ ƻƴ ŀǘ ƘŜǊ LƴŘǳǎǘǊƛŀƭ 
CŀǊƳ /ƻƭƻƴȅΣ ŀǘ wŜƛƎŀǘŜΣ ƎƻŜǎ ƻƴ ǘƻ ǎŀȅ έ²Ŝ ōŜƭƛŜǾŜ ƛƴ ǿƻǊƪ ōǳǘ ǿŜ ōŜƭƛŜǾŜ ǘƘŀǘ ƛǘ ǎƘƻǳƭŘ ōŜ ǾŀǊƛŜŘΣ ŀƴŘ ŀǎ ŦŀǊ ŀǎ ǇƻǎǎƛōƭŜ 
ƛƴ ǘƘŜ ƻǇŜƴ ŀƛǊΦ [ŀǎǘ ȅŜŀǊΣ ƛƴ ǘƘŜ олл-Ŧƻƻǘ ƎƭŀǎǎƘƻǳǎŜǎ ǿŜ ƎǊŜǿ ŀ ƎƻƻŘ ŎǊƻǇ ƻŦ ǘƻƳŀǘƻŜǎΦ !ƭƭ ǘƘŜ ǇǊǳƴƛƴƎ ŀƴŘ ǇƛŎƪƛƴƎ ǿŀǎ 
ŘƻƴŜ ōȅ ǘƘŜ ǿƻƳŜƴΦ ¢ƘŜ ōŜŜǎΣ ƘƻǿŜǾŜǊΣ ŀǊŜ ǊŜŀƭƭȅ ƻǳǊ Ƴƻǎǘ ǎǳŎŎŜǎǎŦǳƭ ǾŜƴǘǳǊŜΦ ¢ƘŜȅ ƘŀǾŜ ŀƭǊŜŀŘȅ ǊŜǇŀƛŘ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 
ƻǊƛƎƛƴŀƭ ƻǳǘƭŀȅΣ ŀƴŘ ƎƛǾŜƴ ŀ ǇǊƻŬǘ ŀǎ ǿŜƭƭΦ ¢Ƙƛǎ ǎŜŀǎƻƴ ǘƘŜ ŜƛƎƘǘ ƘƛǾŜǎ ȅƛŜƭŘŜŘ олл ǇƻǳƴŘǎ ƻŦ ƘƻƴŜȅ ŀƴŘ ǘƘŜ ŎƻƭƻƴƛŜǎ ǿŜǊŜ 
ƛƴŎǊŜŀǎŜŘ ōȅ ǎǿŀǊƳǎ ŦǊƻƳ у ǘƻ ммΣ ǎƻ ǘƘŀǘ ƴŜȄǘ ǎŜŀǎƻƴ ǿŜ ƻǳƎƘǘ ǘƻ Ǝŀƛƴ ŀ ǾŜǊȅ ƎƻƻŘ ǇǊƻŬǘΣ ƛŦ ǘƘŜ ǎŜŀǎƻƴ ƛǎ ŦŀǾƻǳǊŀōƭŜΦϦ 

 
τττττττττττττττττττττττττττττττττττττττττττττττττ 

 
aL{¢!Y9{ Lb .99Y99tLbD !ƳŜǊƛŎŀƴ .ŜŜ WƻǳǊƴŀƭΣ нƴŘ {ŜǇǘŜƳōŜǊ муур 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ǘƻ ƛƴǾŜǎǘ ǾŜǊȅ ƭŀǊƎŜƭȅ ƛƴ ŀƴȅ ōǳǎƛƴŜǎǎ ǘƘŀǘ ȅƻǳ ŀǊŜ ƴƻǘ ŀŎǉǳŀƛƴǘŜŘ ǿƛǘƘΦ 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ƴƻǘ ǘƻ ŦŜŜŘ ōŜŜǎ ōŜŦƻǊŜ ōƭƻǎǎƻƳǎ ŀǇǇŜŀǊ ƛƴ ǘƘŜ ǎǇǊƛƴƎΣ ǘƻ ŜƴŎƻǳǊŀƎŜ ōǊŜŜŘƛƴƎΦ 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ƴƻǘ ǘƻ ƘŀǾŜ ȅƻǳǊ ŎƻƭƻƴƛŜǎ ǎǘǊƻƴƎ ŀǘ ŀƭƭ ǎŜŀǎƻƴǎ ƻŦ ǘƘŜ ȅŜŀǊΦ 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ǘƻ ƴŜƎƭŜŎǘ ǘƻ Ǉǳǘ ƻƴ ǎǳǇŜǊǎ ŜŀǊƭȅ ŜƴƻǳƎƘ ƛƴ ǘƘŜ ǎǇǊƛƴƎΣ ƛŦ ŎƻƳō ƘƻƴŜȅ ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ōǊŜŜŘƛƴƎ ǇǳǊǇƻǎŜǎΦ 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ƴƻǘ ǘƻ ǳǎŜ ŎƻƳō ŦƻǳƴŘŀǝƻƴΤ ŦƻǊ ōȅ ƛǘǎ ǳǎŜ ǿŜ Ŏŀƴ ŀƭǿŀȅǎ ŘŜǇŜƴŘ ǳǇƻƴ ǎǘǊŀƛƎƘǘ ŎƻƳōǎ ŀƴŘ ƎǊŜŀǘŜǊ 
ŎƻƴǾŜƴƛŜƴŎŜǎ ŦƻǊ ƘŀƴŘƭƛƴƎΦ 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ǘƻ ƴŜƎƭŜŎǘ ǘƻ ǊŜƳƻǾŜ ŀƭƭ Ŧǳƭƭ ōƻȄŜǎ ƻǊ ǎŜŎǝƻƴǎ ŀǎ ǎƻƻƴ ŀǎ ǇǊƻǇŜǊƭȅ ǎŜŀƭŜŘΦ .ŜŜǎ ǎƻƳŜǝƳŜǎ ǎƻƛƭ ǘƘŜƳ ōȅ 
ǘǊŀǾŜƭƭƛƴƎ ƻǾŜǊ ǘƘŜƳ ǿƛǘƘ ǘƘŜƛǊ ŘƛǊǘȅ ŦŜŜǘΦ 

 Lǘ ƛǎ ŀ ƳƛǎǘŀƪŜ ƴƻǘ ǘƻ ǎǳǇǇƭȅ ŀƴ ŀōǳƴŘŀƴŎŜ ƻŦ ǊƻƻƳ ŦƻǊ ǘƘŜƳ ǘƻ ǎǘƻǊŜ ǘƘŜƛǊ ǎǳǊǇƭǳǎΣ ǿƘŜƴ ƘƻƴŜȅ ƛǎ ǇƭŜƴǝŦǳƭΦ .ŜŜǎ ƻƊŜƴ 
ǊŜƳŀƛƴ ƛŘƭŜ ŦƻǊ ǿŀƴǘ ƻŦ ǎǇŀŎŜ ǘƻ ǎǘƻǊŜ ǘƘŜƛǊ ǘǊŜŀǎǳǊŜΦ 



 
.ŜŜƪŜŜǇƛƴƎ ǊŜŎŜƛǾŜŘ ŀ ƭƻǘ ƻŦ ƛƴǘŜǊŜǎǘ ŘǳǊƛƴƎ ²²LL ŀƴŘ ǎŜǾŜǊŀƭ ŜȄŎŜƭƭŜƴǘ ōŜŜƪŜŜǇƛƴƎ ōƻƻƪǎ ǿŜǊŜ ǿǊƛǧŜƴ ŘǳǊƛƴƎ ǘƘƛǎ ǇŜǊƛƻŘΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ  
ŜȄǘǊŀƻǊŘƛƴŀǊȅ ŀŎŎƻǳƴǘ ŘƻŜǎ ǊŀǘƘŜǊ Ǉǳǘ ƳƛǎƎƛǾƛƴƎǎ ŀōƻǳǘ ǎƛǩƴƎ ǘƘŜ .ŀǎƛŎ 9ȄŀƳƛƴŀǝƻƴ ƛƴǘƻ ǇŜǊǎǇŜŎǝǾŜΦ 
 
άaŀƴȅ ŀǎǎƻŎƛŀǝƻƴǎ ƘŀǾŜ ǎƳŀƭƭ ōŜƎƛƴƴƛƴƎǎ ŀƴŘ Ψ/ŀǇǝǾŜ 5ǊƻƴŜǎΩ ǿŀǎ ƴƻ ŜȄŎŜǇǝƻƴΦ CǊƻƳ ŀ ǎƳŀƭƭΣ ōǳǘ ŜƴǘƘǳǎƛŀǎǝŎ ƎǊƻǳǇ ƻŦ ǎǘǳŘŜƴǘǎ ǳƴŘŜǊ /{a {ŀǾŀƎŜΣ aaΣ ǘƘŜ 
ŎǊŀƊ ŀƴŘ ǎŎƛŜƴŎŜ ƻŦ ŀƎǊƛŎǳƭǘǳǊŜ ǿŀǎ ŬǊǎǘ ǎǘǳŘƛŜŘ ƛƴ {ǘŀƭŀƎ оуоΣ ƻƴ мпǘƘ hŎǘƻōŜǊ мфпнΦ /ƻƴŘƛǝƻƴǎ ƻŦ ǎǘǳŘȅ ǿŜǊŜ ŦŀǊ ŦǊƻƳ ŀƎǊŜŜŀōƭŜ ōǳǘ ǘƘŜ ƎǊƻǳǇ ƎǊŀŘǳŀƭƭȅ ƎŀǘƘπ
ŜǊŜŘ ƳƻƳŜƴǘǳƳ ŀƴŘ ƛƴ ǘƘŜ ǎǇǊƛƴƎ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ȅŜŀǊ ǿŀǎ ƻǾŜǊ ŬƊȅ ǎǘǊƻƴƎΦ ¢ƘŜ ƴŜŜŘ ŦƻǊ ŦǊŜŜ ŘƛǎŎǳǎǎƛƻƴ ŀƴŘ ǘƘŜ  
Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ƻōǘŀƛƴƛƴƎ ŀ ǎǘƻŎƪ ƻŦ ōŜŜǎ ōǊƻǳƎƘǘ ŀōƻǳǘ ǘƘŜ ŦƻǊƳŀǝƻƴ ƻŦ ŀƴ ŀǎǎƻŎƛŀǝƻƴΣ ǳƴŘŜǊ ǘƘŜ tǊŜǎƛŘŜƴŎȅ ƻŦ /ŀǇǘŀƛƴ / C DǊŀƴǘΣ ŀƴŘ ƻƴ ǘƘŜ оǊŘ aŀȅ мфпо ŬƊȅ-
ǘƘǊŜŜ ƳŜƳōŜǊǎ ǎƛƎƴƛŬŜŘ ǘƘŜƛǊ ŀǎǎŜƴǘΦ ! ǿŜŜƪ ƭŀǘŜǊ ǘƘŜ ƴŀƳŜ ƻŦ Ψ/ŀǇǝǾŜ 5ǊƻƴŜǎΩ ǿŀǎ ŀǇǇǊƻǾŜŘΦ άCǊƻƳ ǘƘŜ ŘŀǘŜ ƻŦ ƛƴŎŜǇǝƻƴ ǘƘŜ  
ŀǎǎƻŎƛŀǝƻƴ Ƙŀǎ ƴƻǘ ƭƻƻƪŜŘ ōŀŎƪ ŀƴŘ ƻƴ ǘƘŜ мрǘƘ aŀȅ ŀ ƘƛǾŜ ƻŦ ōŜŜǎ ǿŀǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ IƻƘŜƴŦŜƭǎΦ ±ŜǊȅ ǎƘƻǊǘƭȅ ŀƴ ŀǇƛŀǊȅ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ǳƴŘŜǊ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴǎ 
ŎŀǊŜΦ CƻǊ ǘƘƛǎ ǇǳǊǇƻǎŜ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎǳōǎŎǊƛǇǝƻƴ ƻŦ ǘŜƴ ŎƛƎŀǊŜǧŜǎ ƻǊ ŀ ōŀǊ ƻŦ ǎƻŀǇ ǿŀǎ Řǳƭȅ ŀǇǇǊƻǾŜŘ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǇǳǊǇƻǎŜǎΦ 
 
¢Ƙǳǎ ǘƘŜ ǾŜǊȅ ƎŜƴŜǊƻǳǎ ƭƻŀƴ ŦǊƻƳ ŀ ǘǊǳŜ ōŜŜƪŜŜǇŜǊΣ ŦƻǊ ǘƘŜ ŘǳǊŀǝƻƴ ƻŦ ǘƘŜ ǿŀǊΣ ŜƴŀōƭŜŘ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ƘŀǾŜ ǇǊŀŎǝŎŀƭ ŀƴŘ ǘƘŜƻǊŜǝŎŀƭ ƛƴǎǘǊǳŎǝƻƴΦ aŜŀƴǿƘƛƭŜ 
ǘƘŜ ǇŜǊƛƻŘƛŎŀƭ ƳŜŜǝƴƎǎ ǇǊƻǾƛŘŜŘ ƻǇǇƻǊǘǳƴƛǝŜǎ ŦƻǊ ǘƘŜƻǊŜǝŎŀƭ ŘƛǎŎǳǎǎƛƻƴ ŀƴŘ ŜǾŜǊȅ ǇƻǎǎƛōƭŜ ŀǎǇŜŎǘ ƻŦ ǘƘŜ ŎǊŀƊ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘΦ ¢ƘŜ ƛƴǘŜǊŜǎǘ ǿŀǎ ƴƻǿ ƛƴŎǊŜŀǎƛƴƎ 
ŘŀƛƭȅΣ ŜƴƘŀƴŎŜŘ ƴƻ Řƻǳōǘ ōȅ ΨǘƘŜ ŀǇƛŀǊȅ ƻƴ ǘƘŜ ƘƛƭƭΩ ŀƴŘ ōȅ ǘƘŜ мпǘƘ Wǳƭȅ мфпо ƳŜƳōŜǊǎƘƛǇ ǿŀǎ ǿŜƭƭ ƻǾŜǊ ǘƘŜ 
ƘǳƴŘǊŜŘ ƳŀǊƪΦ ! ǿŜŜƪ ƭŀǘŜǊ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ ǿƛƴǘŜǊ-ŦŜŜŘƛƴƎ ǿŀǎ ŘƛǎŎǳǎǎŜŘ ŀƴŘ ǘƘŜ ƳŜƳōŜǊǎ ŀƎǊŜŜŘ ǘƻ ƎƛǾŜ ǳǇ ǎƛȄ ƻǳƴŎŜǎ ƻŦ ǎǳƎŀǊ ǇŜǊ Ƴŀƴ ǎƻ ǘƘŀǘ ǘƘŜ ōŜŜǎ 
ƳƛƎƘǘ ǿƛƴǘŜǊ ƛƴ ŎƻƳŦƻǊǘΦ 
 
5ǳǊƛƴƎ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘ Ƴŀƴȅ ŘŜƳƻƴǎǘǊŀǝǾŜ ƳŀƴƛǇǳƭŀǝƻƴǎ ǿŜǊŜ ƳŀŘŜ ōȅ ǘƘŜ /ƘŀƛǊƳŀƴ ŀƴŘ LƴǎǘǊǳŎǘƻǊ ŀƴŘ ƴƻǘ ŀ ŦŜǿ ǿŜǊŜ ŀƳŀȊŜŘ ǘƘŀǘ ōŜŜǎ ŎƻǳƭŘ ōŜ ƘŀƴŘƭŜŘ 
ǎƻ ŜŀǎƛƭȅΦ ¢ƘŜ ǿŀǊƳ ǿŜŀǘƘŜǊ ōǊƻǳƎƘǘ ŀ Ǝƭǳǘ ƻŦ ƻǇŜǊŀǝƻƴǎ ǿƘŜǊŜƛƴ ǎǿŀǊƳǎ ǿŜǊŜ ƘƛǾŜŘΣ vǳŜŜƴǎ ǊŜŀǊŜŘΣ ƘƛǾŜǎ ƛƴǎǇŜŎǘŜŘ ŜǘŎΦ ¢ƘŜ  
ǎǳƳƳŜǊ ǿŀƴŜŘ ŀƴŘ ǿƛƴǘŜǊ ŀǇǇǊƻŀŎƘŜŘ ǿƛǘƘ ǘƘŜ ŜȄŀƳƛƴŀǝƻƴ ƻŦ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ǘƘŜ ..Y! /ǊŀƊǎƳŀƴ /ŜǊǝŬŎŀǘŜΦ ¢ƘŜǎŜ ŜȄŀƳƛƴŜŜǎ Ƴŀȅ ōŜ ǘŜǊƳŜŘ ŀǎ ǘƘŜ 
ΨǇƛƻƴŜŜǊǎΩ ƻŦ ǎǳŎƘ ŜȄŀƳƛƴŀǝƻƴǎΦ 
 
Lƴ ǘƘŜ ƳŜŀƴǝƳŜΣ ǘƘŜ ŜȄŜŎǳǝǾŜ ǿŀǎ ǎǘǊŜƴƎǘƘŜƴŜŘ ƛƴ hŎǘƻōŜǊ ōȅ /ŀǇǘŀƛƴ aŀŎƪŀȅ ŀƴŘ /ŀǇǘŀƛƴ /ǊŀǿŦƻǊŘ ŀǎ ±ƛŎŜ-tǊŜǎƛŘŜƴǘǎΦ CǊƻƳ ǘƘƛǎ ŘŀǘŜ ŘŜǎǇƛǘŜ ƛƴŎƭŜƳŜƴǘ 
ǿŜŀǘƘŜǊΣ ǎǘǳŘƛŜǎ ŎŀǊǊƛŜŘ ƻƴ ƛƴ ǇǊŜǇŀǊŀǝƻƴ ŦƻǊ ǘƘŜ ǿƛƴǘŜǊ ŜȄŀƳƛƴŀǝƻƴ ŀƴŘ ƻƴ мрǘƘ WŀƴǳŀǊȅ мфпп ƴƻ ŦŜǿŜǊ ǘƘŀƴ он ŎŀƴŘƛŘŀǘŜǎ ǇǊŜǎŜƴǘŜŘ ǘƘŜƳǎŜƭǾŜǎ ŦƻǊ ǘƘŜ 
/ǊŀƊǎƳŀƴ /ŜǊǝŬŎŀǘŜ ŀƴŘ ǘǿƻ ŦƻǊ ǘƘŜ 9ȄǇŜǊǘ /ŜǊǝŬŎŀǘŜΦ !ǘ ǘƘŜ ǎŀƳŜ ǝƳŜ ǘƘŜ ƘƛǾŜǎ ƛƴ ǘƘŜ ŀǇƛŀǊȅ ǿŜǊŜ ǇŀŎƪŜŘ Řƻǿƴ ŦƻǊ 
 ǘƘŜ ǿƛƴǘŜǊΣ ǘƘŜȅ ƎŀǾŜ ŀƴ ƻǳǘǿŀǊŘ ŀǇǇŜŀǊŀƴŎŜ ƻŦ ǎǝƭƭ ƭƛŦŜΦ 
 
¢ƘŜ /ƘǊƛǎǘƳŀǎ ǾŀŎŀǝƻƴ ǘŜƳǇƻǊŀǊƛƭȅ ƘŀƭǘŜŘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴǎ ŀŎǝǾƛǝŜǎ ǳƴǝƭ мсǘƘ CŜōǊǳŀǊȅ ǿƘŜƴ ƳƻǊŜ ǘƘŀƴ ǘǿŜƴǘȅ ƴŜǿ ƳŜƳōŜǊǎ ǿŜǊŜ ǿŜƭŎƻƳŜŘ ŀƴŘ ƻŶŎƛŀƭ 
ƴƻǝŬŎŀǝƻƴ ƻŦ ŀŶƭƛŀǝƻƴ ǿŀǎ ǊŜŎŜƛǾŜŘ ǿƛǘƘ ǘƘŜ ǎƛƎƴƛŬŎŀƴǘ ǿƻǊŘǎ ΨŎŀǇǝǾŜ ȅƻǳ Ƴŀȅ ōŜ ōǳǘ ŘǊƻƴŜǎ ƴŜǾŜǊΩΦ 
 
{ǇǳǊǊŜŘ ƻƴ ōȅ ǘƘŜǎŜ ƘŜŀǊǘŜƴƛƴƎ ǿƻǊŘǎ ǘƘŜ /ƘŀƛǊƳŀƴ ŎƻƳƳŜƴŎŜŘ ǳǇƻƴ ǘƘŜ ǇǊƻŘƛƎƛƻǳǎ ǘŀǎƪ ƻŦ ƛƴŘƛǾƛŘǳŀƭƭȅ ŜȄŀƳƛƴƛƴƎ ƻǾŜǊ ŬƊȅ ǎǳƛǘŀōƭŜ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ǘƘŜ hǊŀƭ 
{ŜŎǝƻƴ ƻŦ WǳƴƛƻǊ /ǊŀƊǎƳŀƴǎƘƛǇΦ hƴ ǘƘŜ нуǘƘ aŀǊŎƘ ǘƘŜ ŀǎǎƻŎƛŀǝƻƴ ǿŀǎ ƎǊŀǝŬŜŘ ǘƻ ƭŜŀǊƴ ǘƘŀǘ ŜƛƎƘǘ ŎŀƴŘƛŘŀǘŜǎ ǿŜǊŜ ŜƴǝǘƭŜŘ ǘƻ ǘƘŜ ŘŜǎƛƎƴŀǝƻƴ Ψ/ǊŀƊǎƳŀƴΩΦ {ƻ 
ŎƻƴŎƭǳŘŜŘ ŀ ǾŜǊȅ ǎǳŎŎŜǎǎŦǳƭ ȅŜŀǊǎ ōŜŜ-ƪŜŜǇƛƴƎΣ ŘǳŜ ƛƴ ƴƻ ǎƳŀƭƭ ƳŜŀǎǳǊŜ ǘƻ ǘƘŜ /ƘŀƛǊƳŀƴΩǎ ƛƴƛǝŀǝǾŜ ŀƴŘ 
ǊŜǎƻǳǊŎŜŦǳƭƴŜǎǎΣ ǘƘŜ tǊŜǎƛŘŜƴǘǎ ƴŜǾŜǊ ŦŀƛƭƛƴƎ ƛƴǘŜǊŜǎǘ ŀƴŘ ǘƘŜ ƛƴǾŀƭǳŀōƭŜ ǿƻǊƪ ƻŦ ǘƘŜ .w/{ ŀƴŘ ǘƘŜ ¸a/!Φέ 
 
τττττττττττττττττττττττττττττττττττττττττττττττττττττττττττττττττ 

 
whha Lb ! b!¢Lhb![ .whh5 /I!a.9w Chw ¢I9 w9v¦Lw9a9b¢{ hC ! Dhh5 v¦99bΚ  

 
L ŀƳ ƻŦ ǘƘŜ ƻǇƛƴƛƻƴ ǘƘŀǘ ŀ ǉǳŜŜƴ ǎƘƻǳƭŘ ƘŀǾŜ ǘƘŜ ǳǎŜ ƻŦ ƳƻǊŜ ǘƘŀƴ ŜƭŜǾŜƴ .ǊƛǝǎƘ {ǘŀƴŘŀǊŘ ŎƻƳōǎ ǿƘŜƴ ǎƘŜ ƛǎ ƛƴ Ŧǳƭƭ ƭŀȅ ŀƴŘ ŀƭǎƻ ŘǳǊƛƴƎ ǘƘŜ ŀǳǘǳƳƴ ǿƘŜƴ ǎǇŀŎŜ 
ƛǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǿƛƴǘŜǊ ǎǘƻǊŜǎ ƻŦ ƘƻƴŜȅκǎǳƎŀǊ ǎȅǊǳǇκǇƻƭƭŜƴΣǊŜŀǊƛƴƎ ΨǿƛƴǘŜǊΩ ōŜŜǎ ŀƴŘ ŦƻǊ ǘƘŜ ōŜŜǎ ǘƘŜƳǎŜƭǾŜǎΦ ¢ƘŜ ƻƴƭȅ ǝƳŜ ƛƴ ǿƘƛŎƘ L ŎƻƴǎƛŘŜǊ ŜƭŜǾŜƴ .{ ŎƻƳōǎ 
ǘƻ ōŜ ŘŜǎƛǊŀōƭŜ ƛǎ ŘǳǊƛƴƎ ǘƘŜ ǎǳƳƳŜǊ ǿƘŜƴ ǘƘŜ ƴŜŜŘ ŦƻǊ ōǳƭƪ ōǊƻƻŘ ǊŜŀǊƛƴƎ Ƙŀǎ ǇŀǎǎŜŘΦ L ǊŜŘǳŎŜ Ƴȅ ŎƻƭƻƴƛŜǎ ǘƻ ŀ ǎƛƴƎƭŜ ōǊƻƻŘ ŎƘŀƳōŜǊ ŀōƻǳǘ нл WǳƴŜ ōŜŎŀǳǎŜ 
ŜƎƎǎ ƭŀƛŘ ŀƊŜǊ ǘƘŀǘ ǝƳŜ ǿƛƭƭ ƴƻǘ ǇǊƻŘǳŎŜ ŦƻǊŀƎŜǊǎ ŦƻǊ ŀƴƻǘƘŜǊ ǎƛȄ ǿŜŜƪǎΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ƛƴǘƻ ǘƘŜ ŬǊǎǘ ǿŜŜƪ ƻŦ !ǳƎǳǎǘΦ LŦ ŎƻƭƻƴƛŜǎ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘ ƻƴ ƭŀǊƎŜ ōǊƻƻŘ 
ŎƘŀƳōŜǊǎ ŘǳǊƛƴƎ ǘƘŜ Ƴŀƛƴ ƘƻƴŜȅ ƅƻǿΣ ŀƴŘ ǘƘŜ ǿŜŀǘƘŜǊ ƛǎ ǇƻƻǊΣ ǳƴƴŜŎŜǎǎŀǊȅ ōǊƻƻŘ ǿƛƭƭ ŎƻƴǝƴǳŜ ǘƻ ōŜ ǊŜŀǊŜŘ ŀƴŘ ŀƴȅ ǎǳǊǇƭǳǎ ƘƻƴŜȅ ǿƛƭƭ ōŜ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ōǊƻƻŘ 

ŎƘŀƳōŜǊΦ !ŎŎŜǎǎ ǘƻ ŀ ǎƛƴƎƭŜ ōǊƻƻŘ ŎƘŀƳōŜǊ ǿƛƭƭ ŦƻǊŎŜ ǘƘŜ ōŜŜǎ ǘƻ Ŏǳǘ ōŀŎƪ ƻƴ ǘƘŜƛǊ ōǊƻƻŘ ǊŜŀǊƛƴƎ ŀƴŘ ǎǘƻǊŜ ŀƴȅ ǎǳǊǇƭǳǎ ƘƻƴŜȅ ƛƴ ǘƘŜ ǎǳǇŜǊǎΦ 
 

¢Ƙƛǎ ǿƻǊƪǎ ŦƻǊ ƳŜ ōŜŎŀǳǎŜ L ƻƴƭȅ ǘŀƪŜ ŀ ŦŜǿ ǎǘƻŎƪǎ ǘƻ ǘƘŜ ƘŜŀǘƘŜǊΦ ¢ƘŜ ƘŜŀǘƘŜǊ ǎǘƻŎƪǎ ǊŜǉǳƛǊŜ ǘƻ ōŜ ōƻƻǎǘŜŘ ōȅ ǳƴƛǝƴƎ ǘƘŜƳ ǘƻ ŀ ƭŀǊƎŜ ƴǳŎƭŜǳǎ ŎƻƴǘŀƛƴƛƴƎ ŀ 
ȅƻǳƴƎ ǉǳŜŜƴ ŀƴŘ ŀ ŦƻǊŎŜ ƻŦ ȅƻǳƴƎΣ ŦǊŜǎƘΣ ōŜŜǎ ōŜŦƻǊŜ ƎƻƛƴƎ ǘƻ ǘƘŜ ƳƻƻǊΦ 

 
vǳŜŜƴǎ ǳǎǳŀƭƭȅ ǊŜŀŎƘ ǘƘŜƛǊ ǇŜŀƪ ƻŦ ŜƎƎ ǇǊƻŘǳŎǝƻƴ ƛƴ aŀȅκWǳƴŜ ŘǳǊƛƴƎ ǘƘŜ ǎǇǊƛƴƎ ƘƻƴŜȅ ƅƻǿΦ LŦ ǘƘŜȅ ŀǊŜ ŎƻƴŬƴŜŘ ǘƻ ŀ ǎƛƴƎƭŜ ōǊƻƻŘ ŎƘŀƳōŜǊ ƛƴ ǿƘƛŎƘ ǘƻ ōǊŜŜŘΣ 

ǘƘŜ ǉǳŜŜƴ ǿƛƭƭ ōŜ ǊŜǎǘǊƛŎǘŜŘ ƛƴ ƘŜǊ ŜƎƎ ƭŀȅƛƴƎΣ ǘƘŜ ƴŜǎǘ ǿƛƭƭ ōŜ ŎƻƴƎŜǎǘŜŘ ǿƘƛŎƘ ǿƛƭƭ ǇǊŜǾŜƴǘ ǉǳŜŜƴ ǎǳōǎǘŀƴŎŜ ōŜƛƴƎ ŀŘŜǉǳŀǘŜƭȅ 
 ŘƛǎǘǊƛōǳǘŜŘ ǘƻ ŀƭƭ ōŜŜǎ ŀƴŘ ǎǿŀǊƳƛƴƎ ǿƛƭƭ ōŜ ǘƘŜ ƛƴŜǾƛǘŀōƭŜ ǊŜǎǳƭǘΦ 

 
[Ŝǘ ǳǎ ŎƻƴǎƛŘŜǊ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎΦ LŦ ǿŜ Ŏƻǳƴǘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎƻƳǇƭŜǘŜ ŎŜƭƭǎ ǾƛǎƛōƭŜ ƻƴ ŀ ǎƛƴƎƭŜ ǎƛŘŜ ƻŦ ŀ ǎƘŜŜǘ ƻŦ ŦƻǳƴŘŀǝƻƴ ŀƊŜǊ ƛǘ Ƙŀǎ ōŜŜƴ 
ƛƴǎŜǊǘŜŘ ƛƴǘƻ ŀ 5bм .ǊƛǝǎƘ {ǘŀƴŘŀǊŘ ŦǊŀƳŜ ǿŜ ǿƛƭƭ ǎŜŜ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ пм Ǌƻǿǎ ŎƻƴǘŀƛƴƛƴƎ рс ŎƻƳǇƭŜǘŜ ŎŜƭƭǎΦ ¢Ƙƛǎ ƳǳƭǝǇƭƛŜǎ ƻǳǘ ŀǘ ннфс όǎŀȅ ноллύ ŎŜƭƭǎ ƻƴ ŜŀŎƘ 

ǎƛŘŜ ƻŦ ŀ ƴŜǿƭȅ ŘǊŀǿƴΣ ǇŜǊŦŜŎǘΣ ŎƻƳōΦ ²Ŝ ŀƭƭ ƪƴƻǿ ǘƘŀǘ ŎƻƳōǎ Řƻ ƴƻǘ ǊŜƳŀƛƴ ǇŜǊŦŜŎǘ ŦƻǊ ǘƻƻ ƭƻƴƎ ŀƴŘ ƛŦ ǘƘŜȅ ŀǊŜ ŘǊŀǿƴ 
ƻǳǘ ƛƴ ŀ ǎƛƴƎƭŜ ōǊƻƻŘ ŎƘŀƳōŜǊ ǘƘŜǊŜ ƛǎ ƻƊŜƴ ŀ ǎǇŀŎŜ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƳō ŀƴŘ ǘƘŜ ōƻǧƻƳ ōŀǊ ƻŦ ǘƘŜ ŦǊŀƳŜΦ Lƴ ŀ bŀǝƻƴŀƭ ƘƛǾŜΣ ƛŦ ǿŜ ƛƎƴƻǊŜ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǘǿƻ 

ƻǳǘǎƛŘŜ ŦǊŀƳŜǎ ǿƘƛŎƘ ǎŜƭŘƻƳ Ŏƻƴǘŀƛƴ ōǊƻƻŘΣ ǿŜ ƘŀǾŜ нл ǎƛŘŜǎ ŀǾŀƛƭŀōƭŜ ǿƘƛŎƘ ŜǉǳŀǘŜǎ ǘƻ ŀ ǘƻǘŀƭ ƻŦ псΣллл ŎŜƭƭǎΦ 
 

bƻǿ ŎƻƴǎƛŘŜǊ ǘƘŜ ŀǎǎǳƳǇǝƻƴǎΥ 

!ǎǎǳƳŜ ǇŜǊ ǎƛŘŜ ¢ƻǘŀƭ /Ŝƭƭǎ 
нр ŘǊƻƴŜ ŎŜƭƭǎ рлл 
плл ƘƻƴŜȅ ŎŜƭƭǎ уΣллл 
плл ǇƻƭƭŜƴ ŎŜƭƭǎ уΣллл 

мнр ƘƻƭŜǎΤ ƳƛǎǎƘŀǇŜƴ ŎŜƭƭǎΤ ŎƻƳō ōƻǧƻƳǎΤ ŜǘŎΦ нрлл 
млл ŎŜƭƭǎ ōŜƛƴƎ ŎƭŜŀƴŜŘ ŀƴŘ ǇǊŜǇŀǊŜŘ нллл 

DǊŀƴŘ ǘƻǘŀƭ нмΣллл 
 

¢ƘŜǊŜŦƻǊŜ ƻǳǊ ƛƴƛǝŀƭ псΣллл ƭŜǎǎ нмΣллл όŀǎ ŘŜǘŀƛƭŜŘ ŀōƻǾŜύ ƭŜŀǾŜǎ нрΣллл ŎŜƭƭǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ǇǊƻŘǳŎǝƻƴ ƻŦ ǿƻǊƪŜǊ ōǊƻƻŘΦ ¢ƘŜ ōƻƻƪǎ ǘŜƭƭ ǳǎ ǘƘŀǘ ŀ ƎƻƻŘ ǉǳŜŜƴ 
ŀǘ ƘŜǊ ǇŜŀƪ ƛǎ ŎŀǇŀōƭŜ ƻŦ ƭŀȅƛƴƎ мрлл ǘƻ нллл ŜƎƎǎ ǇŜǊ ŘŀȅΦ LŦ ǿŜ ǘŀƪŜ ǘƘŜ ƭƻǿŜǊ ŬƎǳǊŜΣ ǘƘƛǎ ŜǉǳŀǘŜǎ ǘƻ омрлл ƻǾŜǊ ŀ нм-Řŀȅ ǇŜǊƛƻŘΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǎƘŜ ƛǎ млрлл 
ŎŜƭƭǎ ǎƘƻǊǘΤ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƻŦ пΦс ŎƻƳō ǎƛŘŜǎ ƻǊΣ ǎŀȅΣ о ŦǊŀƳŜǎΦ wŜƳŜƳōŜǊƛƴƎ ǘƘŀǘ ƛƴ ŀ ǎŜŎƻƴŘ ōǊƻƻŘ ŎƘŀƳōŜǊ ǘƘŜ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǘǿƻ ƻǳǘǎƛŘŜ ŎƻƳōǎ ǿƻǳƭŘ ōŜ 
ǳƴƭƛƪŜƭȅ ǘƻ Ŏƻƴǘŀƛƴ ōǊƻƻŘΣ ǘƘƛǎ ǿƻǳƭŘ ƛƴŘƛŎŀǘŜ ǘƘŀǘ п ŜȄǘǊŀ ŦǊŀƳŜǎ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘΣ ƳŀƪƛƴƎ ŀ ǘƻǘŀƭ ƻŦ мрΦ ¢Ƙŀǘ ƛǎ ŦƻǊ ŀ ǉǳŜŜƴ ƭŀȅƛƴƎ мрлл ŜƎƎǎ ǇŜǊ ŘŀȅΦ {ƘŜ Ƴŀȅ 

ōŜ ŎŀǇŀōƭŜ ƻŦ ƭŀȅƛƴƎ 
ƳƻǊŜΦ CǊƻƳ ǘƘŜ ŀōƻǾŜ L ǿƻǳƭŘ ŀǊƎǳŜ ǘƘŀǘ ǘǿƻ .{ ōǊƻƻŘ ŎƘŀƳōŜǊǎΣ ŜŀŎƘ ŎƻƴǘŀƛƴƛƴƎ ŜƛƎƘǘ ŎƻƳōǎ ƅŀƴƪŜŘ ōȅ ŘǳƳƳƛŜǎ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘΦ Lƴ ǇǊŀŎǝŎŜΣ L ǿƛƴǘŜǊ Ƴȅ 



 

 

LIFE OF A HONEY BEE. 

Bill Ainsworth. 

 
A Queen Honey bee can live for three or even four years. 

 
The drone dies when it mates or when the season comes to an end. Occasionally, when the bees are not 

happy with their Queen, he is allowed to live through the winter and into the next season. 
 
 

The worker, whose labours are equally important for the well-being of the colony, has a life span of no more 
than about six weeks during the summer months. In winter she can live as long as six months. 

 
 

WHY SUCH A SHORT LIFE FOR A KEY MEMBER OF THE HIVE? 
It is generally supposed that the worker is worn out by her labours. However, the queen labours in the sum-
mer months, producing her own body weight in eggs every twenty-four hours in order to replace the tens of 

thousands of short lived workers. 
 

The drone also labours during this time. Whenever the weather is suitable for mating, he is constantly flying, 
searching for virgin queens. Without any rest from the moment he leaves the hive until he returns, a drone 
dies when he has mated or when the season comes to an end and the hive no longer needs him. He is then 

thrown out of the hive and starves to death. The queen can produce more drones next year. 
So labouring is probably not the only cause of this discrepancy in life span. 

 
SYMBIOSIS 

There is one cause that comes to mind, about which we see very little discussion and very few, if any, com-
ments or articles. This is the relationship between the working honey bee and the flowers. The bee depends 
on the flower for food and the flower depends on the bee for fertilisation. Symbiosis is the name for this rela-
tionship between bees and flowers.In common language it means óYou scratch my back and Iôll scratch 

yoursô. It is an agreement between flowers and bees that was formed millions of years ago and is vital to both 
bees and flowers and, for that matter, to all life on earth, for without flowers there would be a dramatic short-

age of plant life which feeds the majority of most life forms on earth. 
One way or another. Symbiosis is vital for life on earth. The relationship between bee and the flower is not 
simply distributing random pollen, it has to be the pollen of the specific plant species - the foraging bee must 
stick with one type of plant. This relationship mustbe locked most securely. I would suggest it has been 

locked and securely fixed by natural selection in the DNA of bees and flowers. 
 

The flowering time of each particular flower of something like two or three weeks, has to be locked into the 
lifetime of the new forager bees. A bee begins her foraging life working the flowers of a particular flowering 
plant and only visits that particular plant or a plant ofthe identical species and no others for the rest of her 
life. When that plant stops producing pollen then the foraging lifetime the bee is about over, her job is done, 
her life is about to end. A new batch of worker bees will take over should that particular plant continues to 
flower. If the flowering ends before the bees working those flowers come to an end, the bees will find new 
flowers to work until they shortly end there days. As new plants come into flower, new bees will be starting to 
forage. So we have new flowers needing the fertilisation by pollen of the same particular species and new 
foraging bees that will work only on that group of plants and die about the time the plant stops producing pol-

len. 

 
It is normal to see bees carrying different pollens of different colours into the hive. It is a sign that all is well, 
as the bees need different pollens to keep them healthy. Just as humans need different foods for a healthy 
diet. I believe that the bees carrying green pollen, only bring in green pollen and other bees only bring in 

yellow pollen or brown or whatever, each bee faithful to the symbiosis agreement. 
 
 

Apart from the last paragraph Iôm fairly sure of my facts. I have no way of confirming the truth of what I say on 
individual bees keeping to the collection of individual pollens amongst the bees in the same hive It would 

take some research to confirm this, research which is beyond my abilities. 

 
I have just this very day come across some work on this unusual subject in a very old book I have had in 

my possession for years and started to read through again 
 
 

If this story is correct, and all fits together the short life span of a working honey bee has a much more reason-
able explanation in the terms of Darwin's theory of the conservation ofthe fittest. Sort of!! 



 
! IŀƴŘȅ /ƘŜŎƪƭƛǎǘΦ 

 
hǾŜǊ ǘƘŜ ƭŀǎǘ ƳƻƴǘƘ ƻǊ ǘǿƻΣ L ƘŀǾŜ ƘŀŘ ŀ ƴǳƳōŜǊ ƻŦ Ŏŀƭƭǎ ŦǊƻƳ ƴŜǿ ōŜŜƪŜŜǇŜǊǎ ǇƘƻƴƛƴƎ 
ǘƻ ŎƘŜŎƪ ŀōƻǳǘ ǇǊƻōƭŜƳǎ ǿƘƛŎƘ ǘƘŜȅ ƘŀǾŜ ŜƴŎƻǳƴǘŜǊŜŘ ǿƛǘƘ ǘƘŜƛǊ ōŜŜǎ ǘƘƛǎ ǎŜŀǎƻƴΦ !ǎ 
ŀƭǿŀȅǎΣ Ƴȅ ŀŘǾƛŎŜ ƛǎ ǘƻ ƎŜǘ ǘƻ ƪƴƻǿ ǿƘŀǘ ƴƻǊƳŀƭ ƘŜŀƭǘƘȅ ōŜŜǎ ŀƴŘ ōǊƻƻŘ ƭƻƻƪ ƭƛƪŜ ŀƴŘ 

ŎƘŜŎƪ ƛŦ ȅƻǳ ŀǊŜ ǳƴƘŀǇǇȅ ƻǊ ƴƻǘ ǎǳǊŜ ŀōƻǳǘ ǿƘŀǘ ȅƻǳ ǎŜŜ ƛƴ ȅƻǳǊ ŎƻƭƻƴȅΦ 
LƴǎǇŜŎǝƴƎ ǘƘŜ ōǊƻƻŘ ŎƻƳōǎ ƻŦ ŀ ƘƻƴŜȅōŜŜ Ŏƻƭƻƴȅ ƛǎ ǘƘŜ ƻƴƭȅ ǿŀȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 
ƘŜŀƭǘƘ ŀƴŘ ƎŜƴŜǊŀƭ ŎƻƴŘƛǝƻƴ ƻŦ ǘƘŜ ŎƻƭƻƴȅΦ IƻǿŜǾŜǊΣ ȅƻǳ ƘŀǾŜ ǘƻ ƪƴƻǿ ǿƘŀǘ ȅƻǳ ŀǊŜ 

ƭƻƻƪƛƴƎ ŀǘ ŀƴŘ ǿƘŀǘ ƛǘ ƳŜŀƴǎ ƛƴ ƻǊŘŜǊ ǘƻ ƳŀƪŜ ŀ ŘƛŀƎƴƻǎƛǎΦ 
Lƴ ƎŜƴŜǊŀƭ ŀ ƘŜŀƭǘƘȅ ōǊƻƻŘ ŎƻƳō ǎƛƳǇƭȅ ƭƻƻƪǎ Ψƭƻƻƪǎ ƘŜŀƭǘƘȅΩΦ ¢ƘŜ ōǊƻƻŘ ŎŀǇǇƛƴƎϥǎ ƘŀǾŜ ŀ 
ΨŘƛƎŜǎǝǾŜ ōƛǎŎǳƛǘΩ ŎƻƭƻǳǊΤ ǘƘŜ ƭŀǊǾŀŜ ŀǊŜ ǿƘƛǘŜΣ ƎƭƛǎǘŜƴƛƴƎ ŀƴŘ ϥŦŀǘϥΦ ¢ƘŜ ŎŀǇǇƛƴƎϥǎ ƻŦ ǘƘŜ 
ōǊƻƻŘ ŎŜƭƭǎ ŀǊŜ ǳƴƛŦƻǊƳ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ǇŀǧŜǊƴ ƛǎ ǎƻƭƛŘΣ ǿƛǘƘ ŦŜǿ ƘƻƭŜǎΦ ! ƎƻƻŘ ǉǳŜŜƴ 
ǿƛƭƭ ǎǘŀǊǘ ƭŀȅƛƴƎ ŜƎƎǎ ƛƴ ǘƘŜ ƭƻǿŜǊ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ŎƻƳōǎ ŀƴŘ ǊŀŘƛŀǘŜ ƻǳǘ ŦǊƻƳ ǘƘŜǊŜΦ hƴŎŜ 
ǘƘŜ ƻƭŘŜǎǘ ōǊƻƻŘ ŜƳŜǊƎŜǎΣ ǘƘŜ ǉǳŜŜƴ ƭŀȅǎ ƛƴ ǘƘƻǎŜ ŎŜƭƭǎΣ ŀƴŘ ǘƘŜ ȅƻǳƴƎŜǎǘ ōǊƻƻŘ ƻƴ ǘƘŜ 
ŎƻƳō ǿƛƭƭ ƴƻǿ ōŜ ƛƴ ǘƘŜ ŎŜƴǘǊŜΦ hƴŎŜ ǘƘŜ ōǊƻƻŘ-ǊŜŀǊƛƴƎ ŎȅŎƭŜ ƎŜǘǎ ǳƴŘŜǊǿŀȅ ƛƴ ǘƘŜ 

ǎǇǊƛƴƎ ƻǊ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƛƴǘǊƻŘǳŎǝƻƴ ƻŦ ŀ ƴŜǿ ǉǳŜŜƴΣ ŀƭƭ ǎǘŀƎŜǎ ƻŦ ōǊƻƻŘ ǎƘƻǳƭŘ ōŜ ŦƻǳƴŘ 
ŀǘ ŜŀŎƘ ƛƴǎǇŜŎǝƻƴΦ 

L ŎŀƳŜ ŀŎǊƻǎǎ ǘƘƛǎ ŎƘŜŎƪ ƭƛǎǘ ǊŜŎŜƴǘƭȅ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ƘŜƭǇŦǳƭ ǿƘŜƴ ƛƴǎǇŜŎǝƴƎ ȅƻǳǊ 
ŎƻƭƻƴƛŜǎΦ IŜǊŜ ŀǊŜ ǎƻƳŜ ŎƻƴŘƛǝƻƴǎ ȅƻǳ Ƴŀȅ ƻōǎŜǊǾŜ ŘǳǊƛƴƎ ȅƻǳǊ ōǊƻƻŘ ƛƴǎǇŜŎǝƻƴǎ ŀƴŘ 

ǘƘŜƛǊ ǇƻǎǎƛōƭŜ ŎŀǳǎŜǎΥ 
 

bƻ ŜƎƎǎΣ ƴƻ ōǊƻƻŘ ǇǊŜǎŜƴǘ 
όŀύ bƻǘ ōǊƻƻŘ-ǊŜŀǊƛƴƎ ǎŜŀǎƻƴΦ όōύ bƻ ǉǳŜŜƴΦ όŎύ bŜǿ ǉǳŜŜƴ ƴƻǘ ȅŜǘ ƭŀȅƛƴƎΦ όŘύ 9ȄǘŜƴŘŜŘ 

ǎƘƻǊǘŀƎŜ ƻŦ ǇƻƭƭŜƴΦ 
 

¢Ŝǎǘ ŦƻǊ tǊŜǎŜƴŎŜ ƻŦ ŀ vǳŜŜƴ 
 

bƻ ŜƎƎǎΣ ōǳǘ ōǊƻƻŘ ǇǊŜǎŜƴǘ 
όŀύ .ǊƻƻŘ-ǊŜŀǊƛƴƎ ŎŜŀǎŜŘ - ŜƴŘ ƻŦ ǘƘŜ ǎŜŀǎƻƴΦ όōύ vǳŜŜƴ Ƙŀǎ ŘƛŜŘ ƻǊ Ŏƻƭƻƴȅ ƛǎ ǇǊŜǇŀǊƛƴƎ 

ǘƻ ǎǿŀǊƳΦ όŎύ [ŀŎƪ ƻŦ ǇƻƭƭŜƴ ŎǳǊǘŀƛƭŜŘ ōǊƻƻŘ-ǊŜŀǊƛƴƎΦ 
LŦ ǘƘŜǊŜ ŀǊŜ ƴƻ ŜƎƎǎ ŀƴŘ ȅƻǳ Ŏŀƴϥǘ ŘŜǘŜǊƳƛƴŜ ƛŦ ǘƘŜǊŜ ƛǎ ŀ ǉǳŜŜƴ ǇǊŜǎŜƴǘΣ Ǉǳǘ ƛƴ ŀ ōǊƻƻŘ 
ŎƻƳō ǿƛǘƘ ȅƻǳƴƎ ƭŀǊǾŀŜ ŦǊƻƳ ŀƴƻǘƘŜǊ ŎƻƭƻƴȅΦ /ƘŜŎƪ ōŀŎƪ ƛƴ ǘƘǊŜŜ ŘŀȅǎΤ ƛŦ ǘƘŜ ǎǳǎǇŜŎǘ 

ƘƛǾŜ ǎǘŀǊǘǎ ǉǳŜŜƴ ŎŜƭƭǎΣ ƛǘ Ƙŀǎ ƴƻ ǉǳŜŜƴΦ 
 

9ƎƎǎ ǇǊŜǎŜƴǘΣ ōǳǘ ƴƻ ōǊƻƻŘ 
.ǊƻƻŘ-ǊŜŀǊƛƴƎ Ƙŀǎ Ƨǳǎǘ ǊŜǎǳƳŜŘ ŀƊŜǊ ōŜƛƴƎ ƘŀƭǘŜŘ ŦƻǊ ǎƻƳŜ ǊŜŀǎƻƴΦ 

 
²Ŝǘ-ƭƻƻƪƛƴƎ ǇƻƭƭŜƴ - ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ōǊƻƻŘ ƴŜǎǘ 

LŦ ǘƘŜǊŜ ƛǎ ƴƻ ǉǳŜŜƴ ŀƴŘ ŘǳǊƛƴƎ ǘƘŜ ƻũ-ǎŜŀǎƻƴΣ ǇƻƭƭŜƴ Ƴŀȅ ōŜ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ 
ōǊƻƻŘ ƴŜǎǘ ŀƴŘ Ŏŀƴ ǘŀƪŜ ƻƴ ŀƴ ǳƴƪŜƳǇǘ ƭƻƻƪ - ǿŜǘ ƻǊ ƎƭŀȊŜŘ ƻǾŜǊΦ ²ƘŜƴ ǘƘŜ ǿƻǊƪŜǊǎ 
ŀƴǝŎƛǇŀǘŜ ƴŜŜŘƛƴƎ ǘƘŜ ǇƻƭƭŜƴ ǘƻ ŦŜŜŘ ōǊƻƻŘΣ ǘƘŜȅ ƳƻǾŜ ǘƘŜ ǇƻƭƭŜƴ ŀƴŘ ŦǊŜǎƘŜƴ ƛǘ ǳǇ ŀƴŘ 

ƛǘ Ƙŀǎ ŀ ŘǊȅ ƭƻƻƪΦ 
 

/ƭŜŀƴΣ ŜƳǇǘȅ ŎŜƭƭǎ - ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ōǊƻƻŘ ƴŜǎǘ 
¢ƘŜ ƻǇǇƻǎƛǘŜ ƻŦ ǘƘŜ ǿŜǘ-ǇƻƭƭŜƴ ƭƻƻƪΦ ²ƘŜƴ ǘƘŜ ǿƻǊƪŜǊǎ ŀƴǝŎƛǇŀǘŜ ǘƘŀǘ ōǊƻƻŘ ŎŜƭƭǎ ǿƛƭƭ 
ōŜ ƴŜŜŘŜŘ ŦƻǊ ŜƎƎǎΣ ǘƘŜȅ ƳƻǾŜ ƴŜŎǘŀǊ ŀƴŘ ǇƻƭƭŜƴ ƻǳǘ ƻŦ ǘƘŜ ǿŀȅ ŀƴŘ ƎƛǾŜ ǘƘŜ ŎŜƭƭǎ ŀ 

ǇƻƭƛǎƘΦ 
 

¢ƻƻ Ƴŀƴȅ ŜƎƎǎ ǇŜǊ ŎŜƭƭ 
όŀύ ¸ƻǳƴƎΣ ƛƴŜȄǇŜǊƛŜƴŎŜŘ ǉǳŜŜƴΣ ǳǎǳŀƭƭȅ ǎŜǧƭŜǎ Řƻǿƴ ǉǳƛŎƪƭȅ ǘƻ ƭŀȅƛƴƎ ƻƴŜ ŜƎƎ ǇŜǊ ŎŜƭƭΦ 

όōύ {ƻƳŜǘƘƛƴƎ ƘŀǇǇŜƴŜŘ ǘƻ ǉǳŜŜƴ ŀƴŘ ƭŀȅƛƴƎ ǿƻǊƪŜǊǎ ŘŜǾŜƭƻǇŜŘΦ 
 

{ŎŀǧŜǊŜŘ ōǊƻƻŘ 



 
 
 

wŀƛǎŜŘ ŎŀǇǇƛƴƎϥǎ ƻƴ ǿƻǊƪŜǊ ŎŜƭƭǎ 
¢ƘŜ ŎŀǇǇƛƴƎϥǎ ƭƻƻƪ ƭƛƪŜ ǘƘŜ ŜƴŘǎ ƻŦ ōǳƭƭŜǘǎΦ /ŀǳǎŜΥ 5ǊƻƴŜ ōǊƻƻŘ ƛǎ ŘŜǾŜƭƻǇƛƴƎ ƛƴ ǿƻǊƪŜǊ ŎŜƭƭǎΦ 

 
wŀƛǎŜŘ ŎŀǇǇƛƴƎϥǎ ƛƴ ŘǊƻƴŜ ŎŜƭƭǎ 

bƻǊƳŀƭ ŘǊƻƴŜ ōǊƻƻŘ Ƙŀǎ ŀ ϥōǳƭƭŜǘϥ ƭƻƻƪΣ ōǳǘ ƴƻǘ ŀǎ ǇǊƻƴƻǳƴŎŜŘ ŀǎ ǿƘŜƴ ƛǘ ƛǎ ƛƴ ǿƻǊƪŜǊ ŎŜƭƭǎΦ 
bƻǊƳŀƭƭȅΣ ǉǳŜŜƴǎ ƭŀȅ ǳƴŦŜǊǝƭƛȊŜŘ ŜƎƎǎ ƛƴ ǘƘŜ ƭŀǊƎŜǊ όōƻǘƘ ƛƴ ŎƛǊŎǳƳŦŜǊŜƴŎŜ ŀƴŘ ŘŜǇǘƘύ 

ŘǊƻƴŜ ŎŜƭƭǎΦ ¢ƘŜǎŜ ŀǊŜ ŦǊŜǉǳŜƴǘƭȅ ŦƻǳƴŘ ŀǊƻǳƴŘ ǘƘŜ ōƻǧƻƳ ŜŘƎŜǎ ƻŦ ǘƘŜ ōǊƻƻŘ ŎƻƳō ŀƴŘ ƛƴ 
ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜ ŎƻƳō Ƙŀǎ ōŜŜƴ ŘŀƳŀƎŜŘΦ ¢ƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǎƻƳŜ ŘǊƻƴŜ ōǊƻƻŘ ƛƴŘƛŎŀǘŜǎ ŀ 

ǾƛƎƻǊƻǳǎΣ ǿŜƭƭ-ƴƻǳǊƛǎƘŜŘ ŎƻƭƻƴȅΦ 
 

vǳŜŜƴ ŎŜƭƭǎ 
vǳŜŜƴ ŎŜƭƭǎ ŀǊŜ ŎƻƴǎǘǊǳŎǘŜŘ ŀƭƻƴƎ ŀ ǾŜǊǝŎŀƭ ǇƭŀƴŜΣ ŀǎ ŎƻƴǘǊŀǎǘŜŘ ǿƛǘƘ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ǇƭŀƴŜ 
ƻŦ ǿƻǊƪŜǊ ŀƴŘ ŘǊƻƴŜ ōǊƻƻŘ ŎŜƭƭǎΦ ¢ƘŜȅ ǎƻƳŜǿƘŀǘ ǊŜǎŜƳōƭŜ ǇŜŀƴǳǘǎ όƛƴ ǘƘŜ ǎƘŜƭƭǎύΦ 

όŀύ vǳŜŜƴ ŎŜƭƭǎ ƴŜŀǊ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ŎƻƳōΣ ƎǊƻǿƛƴƎ ƻǳǘ ƻŦ ǿƻǊƪŜǊ ōǊƻƻŘ ŎŜƭƭǎ ǘƘŜǎŜ ŀǊŜ 
ǊŜǇƭŀŎŜƳŜƴǘ ŎŜƭƭǎ ǘƘŜ ǿƻǊƪŜǊǎ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ƛƴ ŜƳŜǊƎŜƴŎȅ ƭƻǎǎ ƻŦ ǉǳŜŜƴΦ όōύ vǳŜŜƴ ŎŜƭƭǎ 
ŜǾŜǊȅǿƘŜǊŜΣ ǇŀǊǝŎǳƭŀǊƭȅ ƴŜŀǊ ōƻǧƻƳ ƻŦ ŎƻƳōΦ ¢Ƙƛǎ ƛǎ ǎǿŀǊƳ ǇǊŜǇŀǊŀǝƻƴ - ǘƘŜ ƻƭŘ ǉǳŜŜƴ 

ǿƛƭƭ ǎƻƻƴ ŘŜǇŀǊǘ ǿƛǘƘ ŀōƻǳǘ ƘŀƭŦ ǘƘŜ ōŜŜǎ όŎŀƭƭŜŘ ǘƘŜ ϥǇǊƛƳŜ ǎǿŀǊƳϥύΦ 
¢ƛǇΥ CƻǊ ŀ ǉǳƛŎƪ ŎƘŜŎƪ ƻŦ ǎǿŀǊƳ ǇǊŜǇŀǊŀǝƻƴΣ ƛƴ ŀ ƘƛǾŜ ǿƛǘƘ ǘǿƻ ōǊƻƻŘ ōƻȄŜǎΣ ōǊŜŀƪ ǘƘŜ 
ōƻȄŜǎ ŀǇŀǊǘ ŀƴŘ ƭƻƻƪ ŀƭƻƴƎ ǘƘŜ ōƻǧƻƳ ōŀǊǎ ŀƴŘ ōƻǧƻƳǎ ƻŦ ǘƘŜ ŎƻƳōǎ ƛƴ ǘƘŜ ǘƻǇ ōƻȄΦ aƻǎǘ 

ŎƻƭƻƴƛŜǎ ǇǊŜǇŀǊƛƴƎ ǘƻ ǎǿŀǊƳ ǿƛƭƭ ǎƘƻǿ ŎŜƭƭǎ ŀƭƻƴƎ ŎƻƳō ōƻǧƻƳǎΦ 
 

5ŜŀŘ ƭŀǊǾŀŜ όƴƻǘ ǿƘƛǘŜύ 

όŀύ /ƘƛƭƭŜŘ ŘǳŜ ǘƻ ŎƻƭŘ ǎƴŀǇ όǳǎǳŀƭƭȅ ƛƴ ǎǇǊƛƴƎύ ǿƘŜƴ ǘƘŜǊŜ ŀǊŜ ǘƻƻ ŦŜǿ ŀŘǳƭǘ ōŜŜǎ ǘƻ ƪŜŜǇ 
ǘƘŜ ōǊƻƻŘ ǿŀǊƳΦ όōύ 5ƛŜŘ ŘǳŜ ǘƻ ƭŀŎƪ ƻŦ ŎŀǊŜ ŦƻǊ ǎƻƳŜ ǊŜŀǎƻƴΦ όŎύ 5ƛǎŜŀǎŜΥ {ŀŎōǊƻƻŘΣ 
!ƳŜǊƛŎŀƴ ŦƻǳƭōǊƻƻŘΣ 9ǳǊƻǇŜŀƴ ŦƻǳƭōǊƻƻŘΦ /ŀƭƭ ǘƘŜ .ŜŜ LƴǎǇŜŎǘƻǊΦ όŘύ tŜǎǝŎƛŘŜ ŘŀƳŀƎŜ 

 
aǳƳƳƛŬŜŘ ƭŀǊǾŀŜ 

hƭŘŜǊ ǎǘŀƎŜ ƭŀǊǾŀŜ ǘǳǊƴ ǿƘƛǘŜ ŀƴŘ ƘŀǊŘΦ ¢Ƙƛǎ ƛǎ ǇǊƻōŀōƭȅ /ƘŀƭƪōǊƻƻŘΦ 
 

aƻǳƭŘȅ ǇƻƭƭŜƴ 
{ƻƊΣ ǿƘƛǘŜ ǎǘǳũ ƛƴ ǇƻƭƭŜƴ ŎŜƭƭǎ  ǇǊƻōŀōƭȅ ŘǳŜ ǘƻ ƛƴǎǳŶŎƛŜƴǘ ƘƛǾŜ ǾŜƴǝƭŀǝƻƴΦ 

 
²Ƙŀǘ ŀōƻǳǘ ƳƛǘŜǎΚ 

!ƊŜǊ ǎƻƳŜ ǘǊŀƛƴƛƴƎΣ ȅƻǳ Ŏŀƴ ǇǊŜǧȅ Ŝŀǎƛƭȅ ƛŘŜƴǝŦȅ ±ŀǊǊƻŀ ƳƛǘŜǎ ƻƴ ŀŘǳƭǘ ōŜŜǎϥ ŀōŘƻƳŜƴǎ 
ŀƴŘ ƻƴ ȅƻǳǊ ƻǇŜƴ ƳŜǎƘ ƅƻƻǊ ǘǊŀȅΦ !ƭǎƻΣ ȅƻǳ Ŏŀƴ ǳƴŎŀǇ ǇǳǇŀŜ ŀƴŘ Ǉǳƭƭ ǘƘŜƳ ƻǳǘ ƻŦ ǘƘŜ ŎŜƭƭǎ 
ŀƴŘ ŎƘŜŎƪ ŦƻǊ ŘŀǊƪ ±ŀǊǊƻŀ ŀǧŀŎƘŜŘ ǘƻ ǘƘŜ ǿƘƛǘŜ ǇǳǇŀŜΦ ±ŀǊǊƻŀ ŀǊŜ ŜǎǇŜŎƛŀƭƭȅ ŀǧǊŀŎǘŜŘ ǘƻ 
ŘǊƻƴŜ ōǊƻƻŘ ŀƴŘ Ŏŀƴ ƻƊŜƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ōƻǧƻƳ ŜƴŘ ƻŦ ǘƘŜ ŎŜƭƭǎ ŦǊƻƳ ǿƘƛŎƘ ŘǊƻƴŜ ǇǳǇŀŜ 

ŀǊŜ ŜȄǘǊŀŎǘŜŘΦ ¢ƘŜȅ Ƴŀȅ Ǌǳƴ ƻǳǘ ƻŦ ǘƘŜ ŎŜƭƭǎ ŀǎ ǇǳǇŀŜ ŀǊŜ ōŜƛƴƎ ŜȄǘǊŀŎǘŜŘΦ 
 

ττττττττττττττττττττττττττττττττττττ 

Yƴƻǿ ȅƻǳǊ .ŜŜ 
 
 
 
                 



5ƛǎŎƻǾŜǊȅ ƻŦ ƴŜǿ ƘƻƴŜȅ ōŜŜ ǎǳō ǎǇŜŎƛŜǎ ƛƴ /ƘƛƴŀΦ 
 

! ƴŜǿ ŀǇƛǎ ǎǳō ǎǇŜŎƛŜǎ Ƙŀǎ ōŜŜƴ ǊŜǇƻǊǘŜŘ ŦǊƻƳ Iǳƴŀƴ tǊƻǾƛƴŎŜ ƛƴ ǘƘŜ ǎƻǳǘƘ ǿŜǎǘ ƻŦ 
/ƘƛƴŀΦ 

 
5ƻŎǘƻǊ ²ƻƴ IǳƴƎ [ƻ ŦǊƻƳ ǘƘŜ /ƘƛƴŜǎŜ ¢ƘƛǊŘ ²ƻǊƭŘ LƴǎǝǘǳǘŜ ƻŦ ¢ŜǊǊŜǎǘǊƛŀƭ {ŎƛŜƴŎŜ ŀƴŘ 
tǊƻŦŜǎǎƻǊ tǊŀǇǎƛƭ bƻƪƻōƻƭƻƪƻǾ ŦǊƻƳ ǘƘŜ wǳǎǎƛŀƴ CŜŘŜǊŀǝƻƴ hŦ hǊƎŀƴƛŎ [ŀƴŘ {ŎƛŜƴŎŜǎ 
ƘŀǾŜ ŘƛǎŎƻǾŜǊŜŘ ŀ ǎǳō ǎǇŜŎƛŜǎ ƻŦ !Ǉƛǎ ƳŜƭƭƛŦŜǊŀΣ ǘƘŜȅ ƘŀǾŜ ƴŀƳŜŘ !ΦaΦ ǎƛƴŜƴǎƛǎΦ 

¢ƘŜ ŘŀǊƪ-ōƻŘƛŜŘ ōŜŜ ƛǎ ŀōƻǳǘ ƻƴŜ ǘƘƛǊŘ ƭŀǊƎŜǊ ǘƘŀƴ !Φ aΦ ƳŜƭƭƛŦŜǊŀ ŀƴŘ ƭƛǾŜǎ ŀǘ ŀ ƘƛƎƘŜǊ 
ŀƭǝǘǳŘŜΦ ¦ƴǳǎǳŀƭƭȅΣ ƛǘǎ ƘƻƴŜȅ ǎǘƻǊŀƎŜ ŎƻƳōǎ ƭƛŜ ƘƻǊƛȊƻƴǘŀƭƭȅ ǊŀǘƘŜǊ ǘƘŀƴ ǾŜǊǝŎŀƭƭȅ ŀƴŘ 
ǘƘŜ ōŜŜ Ƙŀǎ ŦŜŜǘ ŀŘŀǇǘŜŘ ǿƛǘƘ ŀ ǎƳŀƭƭ ǇƭŀǘŜ ōŜƘƛƴŘ ǘƘŜ Ƙƻƻƪ ǘƘŀǘ ǘŜǊƳƛƴŀǘŜǎ Ƴƻǎǘ ōŜŜǎΩ 
ŦŜŜǘΦ ¢Ƙƛǎ ǎǇǊŜŀŘǎ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ǘƘŜ ōŜŜ ǿƘŜƴ ƛǘ ǿŀƭƪǎ ŀŎǊƻǎǎ ǘƘŜ ǘƻǇǎ ƻŦ ǘƘŜ ŎƻƳōǎ ŀƴŘ 

ǇǊŜǾŜƴǘǎ ƛǘ ǎƛƴƪƛƴƎ ƛƴǘƻ ǘƘŜ ƘƻƴŜȅ ŬƭƭŜŘ ƘƻǊƛȊƻƴǘŀƭ ŎƻƳōǎΦ 
wŜǎŜŀǊŎƘ ƛǎ ōŜƛƴƎ ǳƴŘŜǊǘŀƪŜƴ ǘƻ ǎŜŜ ƛŦ ƛǘ ǇƻǎǎƛōƭŜ ǘƻ ǊŜǇƭŀŎŜ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŎƻƳō ǿƛǘƘ 
ƧŀǊǎ ǎƻ ǘƘŀǘ ǘƘŜ ōŜŜǎ Ŏŀƴ Ŭƭƭ ǘƘŜƳ ŘƛǊŜŎǘƭȅΣ ǘƘǳǎ ŀǾƻƛŘƛƴƎ ǘƘŜ ƴŜŜŘ ŦƻǊ ŜȄǘǊŀŎǝƻƴΦ 

{ƻǳǘƘ ²Ŝǎǘ /Ƙƛƴŀ bŜǿǎ !ƎŜƴŎȅΦ 
 

τττττττττττττττττττττττττττττττττττ- 
5ƛŀƎƴƻǎǝŎ wŀŘƛƻ-ŜƴǘƻƳƻƭƻƎȅ ! tǊŜǎŜƴǘŀǝƻƴ ŀǘ ¦/{Σ LǇǎǿƛŎƘΣ ōȅ aŀǊƪ DǊŜŎƻ 

aŀǊƪ DǊŜŎƻ ƛǎ !ǳǎǘǊŀƭƛŀƴ ōƻǊƴ ŀƴŘ Ƙŀǎ ǎǇŜƴǘ нр ȅŜŀǊǎ ŀǎ ŀ ŘƛŀƎƴƻǎǝŎ ǊŀŘƛƻƎǊŀǇƘŜǊ ŀǘ ¢ƘŜ 
¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŜǎǘŜǊƴ {ȅŘƴŜȅ-IŀǿƪŜǎōǳǊȅΦ IŜ Ƙŀǎ ǊŜŎŜƴǘƭȅ ōŜŜƴ ǊŜǎŜŀǊŎƘƛƴƎ ƛƴ .ŜǊƴΣ ŀƴŘ 
ƛǎ ƻƴ Ƙƛǎ ǿŀȅ ǘƻ .ŀǘƘ ¦ƴƛǾŜǊǎƛǘȅ ŦƻǊ ǎŜǾŜǊŀƭ ƳƻƴǘƘǎΦ IŜ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀƴ ŀƳŀȊƛƴƎ ƴŜǿ 
ǿŀȅ ƻŦ ƭƻƻƪƛƴƎ ƛƴǎƛŘŜ ōŜŜǎ ŀƴŘ ōŜŜǎΩ ƴŜǎǘǎΦ ¦ǎƛƴƎ Ȅ-Ǌŀȅ ŎƻƳǇǳǘŜǊƛǎŜŘ ǘƻƳƻƎǊŀǇƘȅ ƘŜ 
ǇǊƻŘǳŎŜǎ о5 ƛƳŀƎŜǎ ǿƘƛŎƘ Ŏŀƴ ōŜ ǾƛŜǿŜŘ ŀǘ ŀƴȅ ŎǊƻǎǎ-ǎŜŎǝƻƴΦ ¢Ƙƛǎ ƳŜŀƴǎ ƘŜ Ŏŀƴ ƭƻƻƪ ŀǘ 

ƛƴǎŜŎǘǎ ƴƻƴ-ƛƴǾŀǎƛǾŜƭȅΦ 
IŜ ƛǎ ŀ ōŜŜƪŜŜǇŜǊ ŀǘ ƘƻƳŜΣ ƻŦ !ǳǎǘǊŀƭƛŀƴ ǎǝƴƎƭŜǎǎ ōŜŜǎ ό¢ǊƛƎƻƴŀ ŎŀǊōƻƴŀǊƛŀύΣ ǿƘƛŎƘ ŀǊŜ 
ǳǎŜŘ ŀǎ ǇƻƭƭƛƴŀǘƻǊǎ ƛƴ Ǝƭŀǎǎ ƘƻǳǎŜǎΦ ¢ƘŜǎŜ ōŜŜǎ ŀǊŜ ŘƛŶŎǳƭǘ ǘƻ ǎǘǳŘȅ ŀǎ ǘƘŜȅ ŀǊŜ ƪŜǇǘ ƛƴ 
ǎƳŀƭƭ ōƻȄ ƘƛǾŜǎ ǿƘƛŎƘ ƘŀǾŜ ǘƻ ōŜ ǘŀƪŜƴ ŀǇŀǊǘ ǘƻ ƛƴǎǇŜŎǘΦ {ǇƭƛǩƴƎ ǘƘŜ ōƻȄŜǎ ōǊŜŀƪǎ ǘƘŜ 
ŎƻƳōΣ ǎǇǊŜŀŘǎ ƘƻƴŜȅ ŜǾŜǊȅǿƘŜǊŜ ŀƴŘ ƛƴŜǾƛǘŀōƭȅ ƪƛƭƭǎ ōŜŜǎ ǿƘŜƴ Ǉǳǘ ǘƻƎŜǘƘŜǊ ŀƎŀƛƴΦ aŀǊƪ 
ŦƻǳƴŘ ƛǘ ǿŀǎ ŦŀǊ ƭŜǎǎ ƛƴǾŀǎƛǾŜ ǘƻ ǳǎŜ ŀ /¢ ǎŎŀƴƴŜǊ ǘƻ ǎŎŀƴ ǘƘŜ ǿƘƻƭŜ ƘƛǾŜΦ ¢Ƙƛǎ ǿŀǎ ƭŜǎǎ 
ŘƛǎǊǳǇǝǾŜ ŀƴŘ ƎŀǾŜ ŀ ƳƻǊŜ ǊŜƭƛŀōƭŜ ǇƛŎǘǳǊŜΦ ²ƘŜƴ ǳǎƛƴƎ ǘƘƛǎ ǘŜŎƘƴƛǉǳŜ ǘƻ ǎǘǳŘȅ !Ǉƛǎ 
ƳŜƭƭƛŦŜǊŀ ƛƴ ǿƛƴǘŜǊ ŎƭǳǎǘŜǊǎΣ ƛǘ ōŜŎŀƳŜ ŀǇǇŀǊŜƴǘ ǘƘŀǘ ŀǘ ƭƻǿ ǘŜƳǇŜǊŀǘǳǊŜǎ ό-нлϲ/ύ ŀ 
ŎƭǳǎǘŜǊ ƛǎ ƴƻǘ ǊǳƎōȅ-ōŀƭƭ ǎƘŀǇŜŘ ŀǎ Ƴŀƴȅ ǇǊŜǾƛƻǳǎƭȅ ǘƘƻǳƎƘǘΣ ōǳǘ ŀ ŎƻƴŜΣ Ǉƻƛƴǘ 
ŘƻǿƴΣ ǘƘǳǎ ǳǎƛƴƎ ƘŜŀǘ ŀǎ ŜŶŎƛŜƴǘƭȅ ŀǎ ǇƻǎǎƛōƭŜΦ !ƭǎƻΣ ǘƘŜ ǉǳŜŜƴ ƛǎ ƴƻǘ ŎŜƴǘǊŀƭ ōǳǘ 
Ŏƻƴǝƴǳŀƭƭȅ ƻƴ ǘƘŜ ƳƻǾŜΦ !ƭǎƻ ǘƘŀǘ ƘƻƴŜȅ ƛǎ ǎǘƻǊŜŘ ƛƴ ŘƛũŜǊŜƴǘ ƭƻŎŀǝƻƴǎ ŦƻǊ ŘƛũŜǊŜƴǘ 
ǎǳƎŀǊ ŎƻƴŎŜƴǘǊŀǝƻƴǎ ŀƴŘ Ƴŀȅ ŀƭǎƻ ōŜ ŀũŜŎǘŜŘ ōȅ ŀƎǊƻŎƘŜƳƛŎŀƭǎΦ ¢ƘŜǊŜ ƛǎ ƳǳŎƘ 

ƳƻǊŜ ǘƻ ƭŜŀǊƴ ŦǊƻƳ ǘƘƛǎΦ Lǘ ƛǎ ƴƻǿ ǇƻǎǎƛōƭŜ ǘƻ ƳŜŀǎǳǊŜ ǿƛǘƘ ƎǊŜŀǘ ŀŎŎǳǊŀŎȅΣ ǘƘŜ ŀƳƻǳƴǘǎ ƻŦ 
ǇƻƭƭŜƴΣ ƘƻƴŜȅΣ ǿŀȄΣ ƭŀǊǾŀƭ ŎŜƭƭǎΣ ŜǘŎΦΣ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇƻǇǳƭŀǝƻƴ Ǉƻƛƴǘ ŀ Ŏƻƭƻƴȅ Ŏŀƴ ǊŜŎƻǾŜǊ 

ŦǊƻƳ ŀƴŘ ǿƘŀǘ ƭŜǾŜƭ ƻŦ ƘǳƳƛŘƛǘȅ ŎǊŜŀǘŜǎ ƛŘŜŀƭ ŎƻƴŘƛǝƻƴǎ ŦƻǊ ǾƛǊǳǎ ƛƴŦŜŎǝƻƴǎΦ ¢ƘŜ 
ŘƻǎŜ ƻŦ ǊŀŘƛŀǝƻƴ ŦƻǊ ƻƴŜ ǎŎŀƴ ƛǎ ƳƛƴƛƳŀƭ ŀƴŘ ŘƻŜǎ ƴƻǘ ŀũŜŎǘ ǘƘŜ ōŜŜǎΦ 

———————————————————————————————————————————— 
CƻǊ ǎƻ ǿƻǊƪ ǘƘŜ ƘƻƴŜȅ-ōŜŜǎΣ 

/ǊŜŀǘǳǊŜǎ ǘƘŀǘ ōȅ ŀ ǊǳƭŜ ƛƴ ƴŀǘǳǊŜ ǘŜŀŎƘ 
¢ƘŜ ŀŎǘ ƻŦ ƻǊŘŜǊ ǘƻ ŀ ǇŜƻǇƭŜŘ ƪƛƴƎŘƻƳΦ 
¢ƘŜȅ ƘŀǾŜ ŀ ƪƛƴƎ ŀƴŘ ƻŶŎŜǊǎ ƻŦ ǎƻǊǘǎΤ 

²ƘŜǊŜ ǎƻƳŜΣ ƭƛƪŜ ƳŀƎƛǎǘǊŀǘŜǎΣ ŎƻǊǊŜŎǘ ŀǘ ƘƻƳŜΣ 
hǘƘŜǊǎΣ ƭƛƪŜ ƳŜǊŎƘŀƴǘǎΣ ǾŜƴǘǳǊŜ ǘǊŀŘŜ ŀōǊƻŀŘΣ 
hǘƘŜǊǎΣ ƭƛƪŜ ǎƻƭŘƛŜǊǎΣ ŀǊƳŜŘ ƛƴ ǘƘŜƛǊ ǎǝƴƎǎΣ 
aŀƪŜ ōƻƻǘ ǳǇƻƴ ǘƘŜ ǎǳƳƳŜǊϥǎ ǾŜƭǾŜǘ ōǳŘǎΤ 

²ƘƛŎƘ ǇƛƭƭŀƎŜ ǘƘŜȅ ǿƛǘƘ ƳŜǊǊȅ ƳŀǊŎƘ ōǊƛƴƎ ƘƻƳŜ 
¢ƻ ǘƘŜ ǘŜƴǘ-Ǌƻȅŀƭ ƻŦ ǘƘŜƛǊ ŜƳǇŜǊƻǊΥ 
²ƘƻΣ ōǳǎƛŜŘ ƛƴ Ƙƛǎ ƳŀƧŜǎǘȅΣ ǎǳǊǾŜȅǎ 

¢ƘŜ ǎƛƴƎƛƴƎ Ƴŀǎƻƴǎ ōǳƛƭŘƛƴƎ ǊƻƻŦǎ ƻŦ ƎƻƭŘΣ 
¢ƘŜ ŎƛǾƛƭ ŎƛǝȊŜƴǎ ƪƴŜŀŘƛƴƎ ǳǇ ǘƘŜ ƘƻƴŜȅΣ 
¢ƘŜ ǇƻƻǊ ƳŜŎƘŀƴƛŎ ǇƻǊǘŜǊǎ ŎǊƻǿŘƛƴƎ ƛƴ 
¢ƘŜƛǊ ƘŜŀǾȅ ōǳǊŘŜƴǎ ŀǘ Ƙƛǎ ƴŀǊǊƻǿ ƎŀǘŜΣ 
¢ƘŜ ǎŀŘ-ŜȅŜŘ ƧǳǎǝŎŜΣ ǿƛǘƘ Ƙƛǎ ǎǳǊƭȅ ƘǳƳΣ 
5ŜƭƛǾŜǊƛƴƎ ƻϥŜǊ ǘƻ ŜȄŜŎǳǘƻǊǎ ǇŀƭŜ 
¢ƘŜ ƭŀȊȅ ȅŀǿƴƛƴƎ ŘǊƻƴŜΦ 

IŜƴǊȅ ±Σ LΦ н 



 

.ŜŜǎ Ǉƭŀȅ 5ƻŎǘƻǊǎ ŀƴŘ bǳǊǎŜǎΦ 
 

As we approach the Winter and consider the benefits of a flu jab and perhaps visit our own nurse to receive the vaccination, it is  
interesting to reflect that honey bees also have doctors and nurses. 

 
Sick bees may be nursed by doctors ! Bees are among the most industrious creatures on the planet, but honey bees still struggle when they 

are ill. Once a disease takes hold inside a hive, the bees can become sluggish and disorientated and many may die.  
 

Now it seems honey bees may have a way of helping to keep their workforce healthy - by employing bees that feed special ómedicinal 
honeyô to other members of the hive.  

 
A group of worker bees called ónurse beesô, if they are infected with a parasite, selectively eat honey that has a high antibiotic activity, 

according to Silvio Erler of the Martin Luther University Halle-Wittenberg, Germany and his colleagues. These bees are also responsible 
for feeding honey to the larvae and distributing it to other members of the colony.  

 
So itôs possible they are the hiveôs doctors, prescribing different types of honey to other bees depending on their infection. If that is true, it 

could be a big part of how bees fight disease. In Erlerôs study, nurse bees infected with the gut parasite Nosema ceranae were given a choice 
of honeys.  

 
Three were made from the nectar of the plants black lotus, sun-flower, and linden trees; whilst a fourth was given honeydew honey made 

from the secretions of scale insects or aphids.  
 

Each of the honeys was known to have antibiotic activity. Bees with greater levels of infection tended to eat more of the sun-flower honey, 
which had the strongest antimicrobial activity. It reduced the level of infection in the bees that ate it by 7%, compared to the honey from the 

linden trees.  
 

ñHoneys are full of micronutrients, alkaloids and secondary plant compounds that are good for both bees and humans alike,ò says 
Mike Simone Finstrom of North Carolina State University in Raleigh. One study suggested they can increase the activity of honey beesô 

immunity genes, boosting their ability to fight disease.  
 

A separate study from September by Erlerôs group suggests different honeys are effective against different diseases. While sunflower honey 
is good at preventing the growth of bacteria that cause American Foul Brood in bees, it is less effective against bacteria associated with  

European Foul Brood. 
However, linden honey was more effective against these bacteria.  

 
Perhaps after all we should buy each of our bee colonies a jar of genuine Manuka honey for the New Year!! 

 
 

———————————————————————————————————————————————- 
 

 
 

CƭȅƛƴƎ ƛǎ IŀǊŘ ²ƻǊƪ όŦƻǊ .ǳƳōƭŜ .ŜŜǎύ 
 

In flight a bumble bee flaps its wings 200 times per second (which equals 12,000 rpm), roughly 
equivalent to the speed of a high-revving motorbike engine. This generates a lot of heat, 

and comes at a cost: bumble bee flight requires a lot of energy. 
 

A running man uses up the calories in a Mars bar in about one hour. A man-sized bumble bee 
(terrifying thought) would exhaust the same 

calories in less than thirty seconds. 
 

Hummingbirds are often thought of as having exceptionally high metabolic rates, but a 
bumble beeôs is roughly 75% higher. 

 
They eat almost continually to keep warm, and raise their temperature to 30ÁC to fire up 

their flight muscles to be able to fly. Food energy is essential. 
 

A bumble bee even with a full stomach is only ever about forty minutes from starvation. 
 

If a bumble bee runs out of energy, she cannot fly, and if she cannot fly, she cannot get to 
flowers to get more food, so she is doomed. 



{/9b¢[9{{ {twLbD bŀǝƻƴŀƭ DŜƻƎǊŀǇƘƛŎ bŜǿǎ 
 

{ƻƻƴ ƛǘ Ƴŀȅ ōŜ ƘŀǊŘŜǊ ǘƻ ǎǘƻǇ ŀƴŘ ǎƳŜƭƭ ǘƘŜ ǊƻǎŜǎΦ DǊƻǿƛƴƎ ƭŜǾŜƭǎ ƻŦ ŀƛǊ Ǉƻƭƭǳǝƻƴ ŦǊƻƳ ǇƻǿŜǊ Ǉƭŀƴǘǎ ŀƴŘ 
ŀǳǘƻƳƻōƛƭŜǎ ƘŀǾŜ ǊŜŘǳŎŜŘ ǘƘŜ ǇƻǘŜƴŎȅ ƻŦ ƅƻǿŜǊ ŦǊŀƎǊŀƴŎŜǎ ōȅ ǳǇ ǘƻ фл ǇŜǊŎŜƴǘ ŀǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǇǊŜƛƴŘǳǎǘǊƛŀƭ 

ƭŜǾŜƭǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ŀ ƴŜǿ ǎǘǳŘȅ Ƙŀǎ ŦƻǳƴŘΦ ¢ƘŜ ǘǊŜƴŘ ƛǎ ǳƴǇƭŜŀǎŀƴǘ ŦƻǊ ƘǳƳŀƴ ƴƻǎŜǎΣ ōǳǘ 
Ƴŀȅ ōŜ ƭƛŦŜ-ǘƘǊŜŀǘŜƴƛƴƎ ŦƻǊ ǇƻƭƭƛƴŀǘƻǊǎ ǎǳŎƘ ŀǎ ōŜŜǎ ŀƴŘ ōǳǧŜǊƅƛŜǎΦ 

Ϧaŀƴȅ ƛƴǎŜŎǘǎ ŬƴŘ ƅƻǿŜǊǎ ōȅ ŘŜǘŜŎǝƴƎ ǘƘŜ ǎŎŜƴǘ ǇǊƻŘǳŎŜŘ ōȅ ǘƘƻǎŜ ƅƻǿŜǊǎΣϦ ǎŀƛŘ WƻǎŜ CǳŜƴǘŜǎΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 
±ƛǊƎƛƴƛŀΦ Ϧ¢Ƙƛǎ Ǉƻƭƭǳǝƻƴ ƳŀƪŜǎ ƛǘ ƛƴŎǊŜŀǎƛƴƎƭȅ ŘƛŶŎǳƭǘ ŦƻǊ ǇƻƭƭƛƴŀǘƻǊǎ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ƅƻǿŜǊǎ ŀƴŘ ŦŜŜŘ ƻƴ ǘƘŜƛǊ 
ƴŜŎǘŀǊΦϦ CƭƻǿŜǊǎ ŀƭǎƻ ǎǘŀƴŘ ǘƻ ǎǳũŜǊ ǿƘŜƴ ǘƘƛǎ ǎȅƳōƛƻǝŎ ǊŜƭŀǝƻƴǎƘƛǇ ŦŀƭǘŜǊǎΦ LŦ ƛƴǎŜŎǘǎ Ŏŀƴϥǘ ŬƴŘ ŜƴƻǳƎƘ 

ƅƻǿŜǊ-ōŀǎŜŘ ŦƻƻŘ ǘƻ ǎǳǊǾƛǾŜΣ ǘƘŜƛǊ ƳƻǾŜƳŜƴǘǎ ǿƻƴϥǘ ǇƻƭƭƛƴŀǘŜ Ǉƭŀƴǘ ǎǇŜŎƛŜǎΦ 
CƭƻǿŜǊǎ ǇǊƻŘǳŎŜ ǾƻƭŀǝƭŜ ǎŎŜƴǘ ƳƻƭŜŎǳƭŜǎ ǘƘŀǘ ōƻƴŘ ǿƛǘƘ Ǉƻƭƭǳǘŀƴǘǎ ǎǳŎƘ ŀǎ ƎǊƻǳƴŘ-ƭŜǾŜƭ ƻȊƻƴŜΣ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ 
ōǊŜŀƪƛƴƎ Řƻǿƴ ǘƘŜ Ǉƭŀƴǘǎϥ ǎǿŜŜǘ ǎƳŜƭƭΦ ²ƛǘƘ ƳƻǊŜ Ǉƻƭƭǳǝƻƴ ƛƴ ǘƘŜ ŀƛǊΣ ǘƘŜ ŀǊƻƳŀǝŎ ƳƻƭŜŎǳƭŜǎ Řƻƴϥǘ ǊŜƳŀƛƴ 
ǇƻǘŜƴǘ ŀǎ ƭƻƴƎ ŀƴŘ ǘǊŀǾŜƭ ǎƘƻǊǘŜǊ ŘƛǎǘŀƴŎŜǎ ƻƴ ǘƘŜ ǿƛƴŘΦ ¢ƘŜ ƴŜǿ ǎǘǳŘȅϥǎ ƳƻŘŜƭ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ƛƴ ǘƘŜ ƳƛŘ-мфǘƘ 
ŎŜƴǘǳǊȅΣ ǿƘŜƴ Ǉƻƭƭǳǝƻƴ ƭŜǾŜƭǎ ǿŜǊŜ ŬǊǎǘ ǊŜŎƻǊŘŜŘΣ ǎŎŜƴǘ ƳƻƭŜŎǳƭŜǎ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŀōƭŜ ǘƻ ǘǊŀǾŜƭ ǎƻƳŜ 
мллл-мнлл ƳŜǘǊŜǎΦ ¢ƻŘŀȅΣ ƛƴ ǘƘŜ ǇƻƭƭǳǘŜŘ ŀƛǊ ŦƻǳƴŘ ŘƻǿƴǿƛƴŘ ƻŦ ƭŀǊƎŜ ƳŜǘǊƻǇƻƭƛǎŜǎΣ ǎŎŜƴǘǎ Ƴŀȅ ƻƴƭȅ ƳŀƪŜ ƛǘ 
ǎƻƳŜ нлл-олл ƳŜǘǊŜǎΦ ¢ƘŜ ƛƳǇŀŎǘ ƛǎ ŜǎǇŜŎƛŀƭƭȅ ǇǊƻƴƻǳƴŎŜŘ ŘǳǊƛƴƎ ƘƛƎƘ-Ǉƻƭƭǳǝƻƴ ϦŎƻŘŜ ǊŜŘϦ Řŀȅǎ ƛƴ 

ǎǳƳƳŜǊΦ Ϧ[ƻǘǎ ƻŦ ǾŜƘƛŎƭŜǎ ŀǊŜ ǊŜƭŜŀǎƛƴƎ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎΣϦ CǳŜƴǘŜǎ ǎŀƛŘΦ Ϧ²ƘŜƴ ǘƘŜ ƎŀǎŜǎ ŀǊŜ ƛƴ ǘƘŜ ǇǊŜǎŜƴŎŜ 
ƻŦ ǎǳƴƭƛƎƘǘ ǘƘŜȅ ŀǊŜ ŎƻƴǾŜǊǘŜŘ ƛƴǘƻ ǘƘŜǎŜ ƳƻƭŜŎǳƭŜǎ ǘƘŀǘ ǿŜ Ŏŀƭƭ ƻȊƻƴŜ -- ƻƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ Ǉƻƭƭǳǘŀƴǘǎ ǘƘŀǘ ǿŜ 

ŬƴŘ ƛƴ ǘƘŜ ǎǳƳƳŜǊ ƳƻƴǘƘǎΦ CǊŀƎǊŀƴŎŜǎ ŀǊŜ ƻǾŜǊǿƘŜƭƳŜŘ ōȅ ƛǘΦ 

 
.99{ϥ ¢Lb¸ .w!Lb{ .9!¢ /hat¦¢9w{ 

 
wŜǎŜŀǊŎƘŜǊǎ ŦƻǳƴŘ ǘƘŀǘ ōŜŜǎ ŎƻǳƭŘ ǎƻƭǾŜ ǘƘŜ ϥǘǊŀǾŜƭƭƛƴƎ ǎŀƭŜǎƳŀƴϥǎϥ ǎƘƻǊǘŜǎǘ ǊƻǳǘŜ ǇǊƻōƭŜƳΣ 

ŘŜǎǇƛǘŜ ƘŀǾƛƴƎ ŀ ōǊŀƛƴ ǘƘŜ ǎƛȊŜ ƻŦ ŀ ƎǊŀǎǎ ǎŜŜŘΦ 
.ŜŜǎ Ŏŀƴ ǎƻƭǾŜ ŎƻƳǇƭŜȄ ƳŀǘƘŜƳŀǝŎŀƭ ǇǊƻōƭŜƳǎ ǿƘƛŎƘ ƪŜŜǇ ŎƻƳǇǳǘŜǊǎ ōǳǎȅ ŦƻǊ ŘŀȅǎΣ ǊŜǎŜŀǊŎƘ 

Ƙŀǎ ǎƘƻǿƴΦ ¢ƘŜ ƛƴǎŜŎǘǎ ƭŜŀǊƴ ǘƻ ƅȅ ǘƘŜ ǎƘƻǊǘŜǎǘ ǊƻǳǘŜ ōŜǘǿŜŜƴ ƅƻǿŜǊǎ ŘƛǎŎƻǾŜǊŜŘ ƛƴ 
ǊŀƴŘƻƳ ƻǊŘŜǊΣ ŜũŜŎǝǾŜƭȅ ǎƻƭǾƛƴƎ ǘƘŜ ϦǘǊŀǾŜƭƭƛƴƎ ǎŀƭŜǎƳŀƴ ǇǊƻōƭŜƳΣ ǎŀƛŘ ǎŎƛŜƴǝǎǘǎ ŀǘ wƻȅŀƭ 

IƻƭƭƻǿŀȅΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ [ƻƴŘƻƴΦ 
¢ƘŜ ŎƻƴǳƴŘǊǳƳ ƛƴǾƻƭǾŜǎ ŬƴŘƛƴƎ ǘƘŜ ǎƘƻǊǘŜǎǘ ǊƻǳǘŜ ǘƘŀǘ ŀƭƭƻǿǎ ŀ ǘǊŀǾŜƭƭƛƴƎ ǎŀƭŜǎƳŀƴ ǘƻ Ŏŀƭƭ ŀǘ 
ŀƭƭ ǘƘŜ ƭƻŎŀǝƻƴǎ ƘŜ Ƙŀǎ ǘƻ ǾƛǎƛǘΦ /ƻƳǇǳǘŜǊǎ ǎƻƭǾŜ ǘƘŜ ǇǊƻōƭŜƳ ōȅ ŎƻƳǇŀǊƛƴƎ ǘƘŜ ƭŜƴƎǘƘ ƻŦ ŀƭƭ 

ǇƻǎǎƛōƭŜ ǊƻǳǘŜǎ ŀƴŘ ŎƘƻƻǎƛƴƎ ǘƘŜ ƻƴŜ ǘƘŀǘ ƛǎ ǎƘƻǊǘŜǎǘΦ 
5Ǌ bƛƎŜƭ wŀƛƴŜΣ ŦǊƻƳ wƻȅŀƭ Iƻƭƭƻǿŀȅϥǎ ǎŎƘƻƻƭ ƻŦ ōƛƻƭƻƎƛŎŀƭ ǎŎƛŜƴŎŜǎΣ ǎŀƛŘΥ ϦCƻǊŀƎƛƴƎ ōŜŜǎ 
ǎƻƭǾŜ ǘǊŀǾŜƭƭƛƴƎ ǎŀƭŜǎƳŀƴ ǇǊƻōƭŜƳǎ ŜǾŜǊȅ ŘŀȅΦ ¢ƘŜȅ Ǿƛǎƛǘ ƅƻǿŜǊǎ ŀǘ ƳǳƭǝǇƭŜ ƭƻŎŀǝƻƴǎ ŀƴŘΣ 
ōŜŎŀǳǎŜ ōŜŜǎ ǳǎŜ ƭƻǘǎ ƻŦ ŜƴŜǊƎȅ ǘƻ ƅȅΣ ǘƘŜȅ ŬƴŘ ŀ ǊƻǳǘŜ ǿƘƛŎƘ ƪŜŜǇǎ ƅȅƛƴƎ ǘƻ ŀ ƳƛƴƛƳǳƳΦϦ 
¦ǎƛƴƎ ŎƻƳǇǳǘŜǊ-ŎƻƴǘǊƻƭƭŜŘ ŀǊǝŬŎƛŀƭ ƅƻǿŜǊǎ ǘƻ ǘŜǎǘ ōŜŜ ōŜƘŀǾƛƻǳǊΣ ƘŜ ǿŀƴǘŜŘ ǘƻ ƪƴƻǿ ǿƘŜǘƘŜǊ 
ǘƘŜ ƛƴǎŜŎǘǎ ǿƻǳƭŘ Ŧƻƭƭƻǿ ŀ ǎƛƳǇƭŜ ǊƻǳǘŜ ŘŜŬƴŜŘ ōȅ ǘƘŜ ƻǊŘŜǊ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŦƻǳƴŘ ǘƘŜ ƅƻǿŜǊǎΣ 

ƻǊ ƭƻƻƪ ŦƻǊ ǘƘŜ ǎƘƻǊǘŜǎǘ ǊƻǳǘŜΦ !ƊŜǊ ŜȄǇƭƻǊƛƴƎ ǘƘŜ ƭƻŎŀǝƻƴ ƻŦ ǘƘŜ ƅƻǿŜǊǎΣ ǘƘŜ ōŜŜǎ 
ǉǳƛŎƪƭȅ ƭŜŀǊƴŜŘ ǘƻ ƅȅ ǘƘŜ ōŜǎǘ ǊƻǳǘŜ ŦƻǊ ǎŀǾƛƴƎ ǝƳŜ ŀƴŘ ŜƴŜǊƎȅΦ 

¢ƘŜ ǊŜǎŜŀǊŎƘΣ ŘǳŜ ǘƻ ŀǇǇŜŀǊ ǘƘƛǎ ǿŜŜƪ ƛƴ ǘƘŜ ƧƻǳǊƴŀƭ ¢ƘŜ !ƳŜǊƛŎŀƴ bŀǘǳǊŀƭƛǎǘΣ Ƙŀǎ ƛƳǇƭƛŎŀǝƻƴǎ 
ŦƻǊ ǘƘŜ ƘǳƳŀƴ ǿƻǊƭŘΦ aƻŘŜǊƴ ƭƛǾƛƴƎ ŘŜǇŜƴŘǎ ƻƴ ƴŜǘǿƻǊƪǎ ǎǳŎƘ ŀǎ ǘǊŀŶŎ ƅƻǿǎΣ ƛƴǘŜǊƴŜǘ 

ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ōǳǎƛƴŜǎǎ ǎǳǇǇƭȅ ŎƘŀƛƴǎΦ 
Ϧ5ŜǎǇƛǘŜ ǘƘŜƛǊ ǝƴȅ ōǊŀƛƴǎ ōŜŜǎ ŀǊŜ ŎŀǇŀōƭŜ ƻŦ ŜȄǘǊŀƻǊŘƛƴŀǊȅ ŦŜŀǘǎ ƻŦ ōŜƘŀǾƛƻǳǊΣϦ ǎŀƛŘ wŀƛƴŜΦ 

Ϧ²Ŝ ƴŜŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƘŜȅ Ŏŀƴ ǎƻƭǾŜ ǘƘŜ ǘǊŀǾŜƭƭƛƴƎ ǎŀƭŜǎƳŀƴ ǇǊƻōƭŜƳ ǿƛǘƘƻǳǘ ŀ ŎƻƳǇǳǘŜǊ 
CƻǳƴŘ ƛƴ ǘƘŜ DǳŀǊŘƛŀƴ bŜǿǎǇŀǇŜǊ ŀƴŘ Ǿƛŀ ƎǳŀǊŘƛŀƴΦŎƻΦǳƪ 
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Holidays 

Tired with the noise and pollution and the same old Costa  
Holiday?????Then why not try a different Costa Holiday. 

Come to Costa Geminiano 
An Italian Rustic Farmhouse in the mountains of Emulia 

Romagna Province of Parma 
The property is situated at 650 metres above sea level on the edge of a small quiet village amid beautiful unspoilt 

Countryside. The nearest town Bardi is 12km away. 
Accommodation comprises of 3 double bedrooms and 1 single bedroom. Self catering with meals can be arranged if 
requested. Guaranteed no Internet, no TV, no en suite bedrooms, no discos and frilly duvets- just the sounds of 
birds, cockerel alarm call and bees. Bring your own veil and walking boots for exploring the countryside. 

Price per week 650 euros. Short stay B & B @ 30 euro per night 
Interested, need to know more ring Jenny on 0039052576169 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Respect your Neighbours 
 
 

There are some sound reasons to be aware of and be respectful to your apiary 
neighbours. The first is disease; we all have a responsibility to avoid the spread 
of diseases. It cuts both ways, you donôt want theirs and they donôt want yours. 
Make sure your bees are healthy. Know about the location of neighbouring apiaries 
and try to be aware of the health of their bees. Treat swarms with great care; 
isolate them for a time until you are sure they are fit and well. The second reason 
is forage availability; with a doubling in our membership in two years there is an 
increased possibility of overcrowding of hives in an area. Again this cuts both 
ways, overcrowding disadvantages all parties. The only realistic way to find out 

about neighbours is through contact in your division and with neighbouring divisions. 
Please use the network of contacts that exists in our association when you 
are setting up a new apiary and be particularly mindful of disease if you take 

swarms collected by another beekeeper 


