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Honeybees 
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(Created by the Girls and Leaders of Girl Scouts of Mitten Bay Troop 370) 

 
 
 
 
 
 
 

 
 

Cost of Badge: 
Girl Scouts of Mitten Bay: $0.95 

Out of Council: $1.75 

 
 
 
 
 
 
 

Objective: To learn about the importance of the honeybee’s contribution to 
agriculture and how we might better understand this critical link in our food 
supply. 
Directions: Girls must complete 9 of the following activities including 
number 2, 3, 5, 7,9,12. 



 2HONEYBEES BADGE ACTIVITIES 

 
1) a. On the following diagram, identify the parts of the honeybee. 

 
  
b. Define the following: 

 Broodnest 
 Beeglue 
 Honeydew 
 Beebread 
 Pollination 
 Propolis 
 Slumgum 

c. From the insect order Hymenoptera, what does the super-family name Apis Mellifera mean?  
d. Draw a diagram of a Langstroth hive. 

 
 
 
 
 
 

2) a. What 3 types (casts) of honeybees are in a hive?  
b. How do they differ from each other?  
c. What job does each perform?  
d. What is the role of the young worker, the middle age worker, the older worker? 
e. About what percentage of the hive is made up of females?  
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3) a. Explain the life cycle of a worker bee.  

b. How does the life cycle of a queen bee and a drone differ from the worker?  
c. Can worker bees lay eggs?  
d. What do honey bees do in the winter?  
e. What happens to drones in the winter and why?  
f. How many queens can a hive have?  
g. What happens if there is no queen or more than 1 queen?  
h. How many eggs will the queen bee lay in a day? 
i. How much does an adult bee weigh, on average? 
 
 
 
 
 

4) a. Name 3 products that rely 90-100% on bee pollination.  
b. Name 10 that rely to a lesser degree on bee pollination.  
 
 
 
 
 
 

5) a. Visit an apiary or Whiting Forest to observe an actual bee hive, or, schedule a beekeeper to 
demonstrate hive activity. (If you get to witness a package of bees, be sure to look down the side of 
the package to see all the bees’ tongues sticking out!) 

b. How and why to honeybees swarm?  
c. Where on our planet can you find common honeybees?  
d. What other countries do American beekeepers commonly purchase bees from?  
e. Name 3 common types of European bees kept in America, and, the 4 species Apis honeybee and the 

continents they occupy.  
f. How long has beekeeping been around? How has it changed? 
g. Have honey bees always been America? 
 
 
 
 
 
 

6) a. Investigate and name 3 diseases (bacterial, fungal or viral) and 3 enemies (pests, parasite or 
predator) of the honeybee and how they can be prevented or treated.  

b. What is Colony Collapse Disorder (CCD)? 
c. What other difficulties are honeybee populations facing today?  
 
 
 
 
 



 4HONEYBEES BADGE ACTIVITIES 

7) a. What are 5 differences between honeybees and wasps?  
b. What is an Africanized bee?  
c. Describe ways that honeybees protect their hive from wasps and ants. 

 
 
 
 
 

8) a. How to bees make honeycombs?  
b. What other products, besides honey, do we take from the bees’ hives?  
 
 
 
 
 
 

9) a. How do the bees make honey? 
 b. Describe the process by which a beekeeper obtains honey from his hive? 

c. When sources of food for the bee (bee pasture) are not easily found, what does the beekeeper feed 
the colony? 

d. What special clothing or equipment does the beekeeper need? 
e. Purchase 3 types of honey (light, medium, dark, OR, store bought, fresh, comb, creamed, OR, 

clover, buckwheat, polyfloral) Can you taste the differences?  
f. What makes honey light or dark?  
g. What gives honey flavor differences?  
h. What differences do you notice between fresh and store bought?  
i. When cooking with honey, how can honey be substituted for sugar?  
j. Consider researching and making simple recipes containing honey.  
k. Why do we not feed honey to infants? 
l. What is “mad honey”? 
m. What health benefits do people claim honey has? 
 

 
 
 
 
 
 
10) a. How do honeybees communicate? (Name 3 different ways).  

b. How do honeybees recognize their hive?  
c. Name 3 types of dances the honeybee performs and what each is for.  
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11) a. Listen to “Flight of the Bumblebee” by Nikolai Rimsky-Korsakov and draw the flight pattern you 
hear.  

b. Name one famous coat of arms featuring the bee.  
c. How has the honeybee influenced our language? 
d. Describe some of the symbolism or myths of the bee (hive, honey) for different cultures or time 

periods.  
e. Name 5 songs containing the word “Honey” in the title.  
f. Read a story about a bee (suggestions at bottom of page) or discuss the 3 fables included in this 

packet and the moral of each story.  
 
 
 
 

12) a. In what situations will a honeybee sting?  
b. How can you avoid being stung?  
c. What should you do if you do receive a sting?  
d. Do you know anyone who is allergic to bee stings?  
e. What is anaphylactic shock what first aid should be performed for anaphylactic shock? 
 
 
 
 
 

13) a. When did Girl Scouts offer a beekeeping badge?  
b. Read the requirements for earning this badge.  
c. Why do you think it was discontinued?  
 
 
 
 
 

14) . Helping the honeybee.  
a. Research flowering plants that are a good source of bee pasture (plants that honeybees can easily 

obtain pollen or nectar from) and plant them in your garden. Bees love the dandelions early in the 
spring when there may be a slim source of pollen from other plants – possibly wait to mow them 
down. 

b. Consider planting a “bee garden” in a corner of a municipal garden.  
Work with a local nursery to create a special section where they sell bee specific plants and 
products. 

c. Remember the bee is an insect so familiarize yourself with insecticides, particularly neonicotinoids 
(such as Imidacloprid), and do not use them where bees are found.  

d. Educate your family about how beneficial honeybees are.  
e. Spread the word that when a swarm of honeybees is found, not to contact an exterminator but rather 

a local apiary, blueberry farmer or other person who would come and collect the swarm.  
f. Talk to farmers and local soil conservation offices about planting filter strips/empty fields into 

grasses and plants honeybees are attracted to.  
g. Work with your local mosquito control office to identify properties which have hived honeybees. 
h. Plant trees such as Maple, Black Locust, Elm, or Willow. 
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15).a. Write a want ad for a worker bee.  
b. Create a Honeybee crossword or word search puzzle to pass out to a Brownie troop and share honey 

bee jokes with them. (Brownies, complete the crossword or word search).  
c. Demonstrate the waggle dance: 

Choose three girls to perform this demonstration. Designate a particular area (about 8-10 ft. 
square) to be your "hive" and have two students remain in that area. Outside the “hives” vision, 
have 3-4 stations set up containing 3-4 various scents (Lorann oils are great for this). Have the 
third student go foraging (searching) for a nectar source (a flower). Have the forager bring back 
a scent strip from the type of flower they have found. When he/she finds this source, have 
him/her return to the "hive" to tell the other bees. Have this student perform a "Waggle Dance" 
to tell the other bees where to find the flower. Make sure the other two "bees" do their part in 
the dance as well. The forager should stand facing the direction of the flower. She should then 
shake his/her whole body and move in a straight line toward the flower. After moving a few feet 
he/she should stop, turn to the right and walk in a half circle back to where he/she started. As 
he/she passes one of the worker bees, this bee should sniff at the dancing bee to identify the 
scent of the nectar source. When the dancing bee reaches the place where he/she started, he/she 
should "waggle" in the direction of the flower again. This time the dancing bee should turn to 
the left, and the remaining worker bee should perform the sniffing. Now all three bees are ready 
to leave the hive and locate the nectar source.  

When all three workers have located the nectar source, have each bee choose two more bees 
to take back to the hive and perform the "Waggle Dance" for. Make sure all of the 
components of the dance are carried out, and then allow all of these bees to locate the nectar 
source. Then instruct each of these bees to select two more bees to "tell" about their finding. 
Continue this pattern until all girls are bees in the hive. Note: Your designated hive area will 
need to expand as the "hive population" increases.  

d. Put together a “Jeopardy”-like game using the information and trivia in this packet.  
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Honeybees Badge 
Answers and Resources 

The following are the answers to the activities and other resources.  
 
1) a. 

 
 
 
 
 
 
b. Broodnest: Nursery area of the comb/hive where eggs are laid and young bees are raised. 
 Beeglue: a more common name for propolis. 
 Honeydew: the sweet secretions of aphids, or other plant sap-sucking insects, bees can collect and 

produce honey from. Honey made from pine forest honeydew has a piney taste but is prized for its 
medicinal properties in Turkey and Europe. If bees are collecting honeydew, they need to be fed a 
protein supplement since honeydew lacks the proteins found in flower pollen. Because honeydew 
honeys have a large portion of undigestibles, they can cause dysentery in the colony, and even death 
of the colony.  

 Beebread: Pollen or pollen mixed with water or nectar to feed to the developing brood. If the 
forager brings back pollen on their pollen baskets nurse bees will be store it pollen cells near the 
brood to be made into beebread as needed.  

 Pollination: The fertilization of a flowering plant through transfer of pollen from a stamen to a 
pistil. Bees inadvertently perform this when gathering nectar from the flowers gathering pollen on 
the hair-like baskets on their back legs. USDA estimates 1/3 of food supply benefits from honeybee 
pollination.  
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Propolis: the sticky resin that comes from trees, primarily conifers. Bees collect this on their pollen 
baskets and carry it home to the hive. Propolis is used to seal cracks, fill holes, secure comb, to 
cover items they cannot remove. It may be mixed with wax flakes secreted from glands on the bee 
abdomen and used to line the hive and sometimes brood cells. It has antiseptic, antibacterial, 
antifungal, antibiotic and even antiviral properties which ensure a sterile environment to raise 
brood. Used by humans as a supplement to prevent many maladies from common cold to strep. 
Also used on second degree burns with the same success as silver sulfadiazine. 

 Slumgum: the leftovers from rendering the beeswax to remove impurities. 
c. Apis Millifera: means pollen collecting, honey producing 
d. Diagram of Langstroth Hive: 
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2) a,b,c,  
 Queen: True Female - Only one queen per hive, largest bee in colony, has longer- tapered abdomen, 

does not fly out of hive except for mating (nuptial) flight or swarming, only lays eggs. During 
mating flight will mate with 10 or more males to ensure genetic heterogeneity. Will remain 
fertilized for 2-4 years then she will start laying drones (but workers sense when she is becoming 
non-productive and will begin supersedure). She does not have pollen baskets. Produces pheromone 
which allows members of the hive to recognize her but also keeps the hive calm and suppresses the 
workers desire to raise other queens. Hive becomes agitated within 30 minutes after losing a queen. 
Has stinger that she can use more than once and uses it to kill other queens. As with most royalty, 
when the queen is near, the other bees turn to face her.  

 Drone: Male – larger and wider than workers, smaller than the queen, no stinger (since stinger is 
modified ovipostor, the males do not have one), large eyes, flies to mate with queen then dies when 
reproductive organs are torn away during process, will swarm with queen, can feed themselves but 
prefer to be fed by workers, do not fly very well and have a noisy flight, do not collect pollen or 
make honey, do not clean, do not secret wax, do not care for young- have no job within the hive, 
expendable citizens of hive when food is not readily available or needs to be preserved for 
queen/workers/brood such as in winter. When hive is stressed for food and there is a resident fertile 
queen, workers may chew off the wings, legs and antennae of drones, withhold food from them and 
eventually, evict them from the hive.  

 Worker: Sterile female - 90% of hive are workers (females), they clean the hive, gather and store 
pollen/nectar/water, feed and care for the brood, tend the queen, build and repair the hive, cool and 
warm the hive, process the honey, manipulate wax, guard the hive, decide when and which larva 
become queens. Has stinger than can only be used once (barb on stinger lodges in victim and pulls 
out internal parts of bee as it flies away, killing the bee).  

 d. Young workers (1-12 days old): clean cells, nurse the brood, tend the queen 
 Middle Age workers (12-20 days old): build comb, store nectar and pollen brought by forager bees, 

ventilate nest 
 Older workers (20-30 days old): foragers, go on about 10 food gathering journeys per day, each 

lasting about 1 hour. Foraging worker bees never collect pollen and nectar in the same trip because 
the weight of both would inhibit them from flying. The worker bee usually dies during flight – they 
literally wear themselves out working. Sometimes, their wings become so frayed from flying they 
are perceived as useless to the hive, thus rejected.  

e. 85%-90% of the hive is comprised of females.  
 
3) a, b 
 Worker: Lives 28-35 days. All bees start out as an egg the size of a poppy seed. Worker hatches to 

larva where it is fed royal jelly for 2 days then honey, pollen and water for 4 days (food is about 
10% sugar). After these 6 days, it turns into a pupa. After 14 days (20 days total) it hatches into an 
adult worker bee ready to work. A bee larva will molt five times, increase its weight 5.5x in the first 
day, 250x in 3 days and 1500x in six days. 

 Queen: fed royal jelly (food is about 35% sugar) for the entire time as larva (6 days), spends 12 
days as a pupa, lives 2-3 years, takes 1 mating flight within two weeks after emerging from cell and 
is fertilized for life. Develops in largest cells in peanut shaped parts of the comb. 

 Drone: Spends 6.5 days as larva and doesn’t emerge from pupa stage for 24 days, lives about 50 
days. Develops in larger cells than worker bees.  
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c. Worker bees cannot lay eggs except when a queen is lost, then, a worker might lay eggs but will 

only lay drone eggs since she is not a fertilized female (but hive cannot survive raising only drones 
since drones do nothing).  

d. Bees create a warm microclimate in winter. They do not fly out but subsist on stored honey. There 
are about 40,000-60,000 bees in a normal hive and they keep warm by moving their flight wings 
(like shivering) to produce metabolic heat. They will cluster around the queen to ensure she is 
always warm and to keep the 20,000 immature bees warm. Workers born in the fall will live 
through the winter until the new workers emerge in the spring. This is longer than a worker lives in 
the foraging seasons; must be they don’t wear out as fast when they are not constantly flying! 
Honeybees winter in a vertical pattern (heat rises). The outermost edge of the cluster will be about 
46-48ºF. The colony will consume about 2 pounds of honey a week in winter and should have 60 
pounds stored to safely survive a Michigan winter, 40 pounds of honey in more temperate climates. 
They can starve with food right next to them but too far to reach without getting too cold. If they do 
not have a break in cold winter weather (winter thaw) they cannot relieve themselves outside the 
hive and thus excrete within the hive. This can cause dysentery. If this happens, most all bees will 
die within several minutes of each other once the disease has run its course. 

e. Drones are kicked out of hive to preserve food for workers, queen and brood (since they are non-
contributors). 

f. Hive can only have 1 queen.  
g. If there is no queen and no new eggs to raise a new queen, the colony will perish unless a new 

queen is introduced or the remaining members of the hive are combined with another hive. If there 
are new eggs, the workers will raise a new queen.  

 If there is more than one queen, the younger one will usually kill the older one (if the older one does 
not destroy the royal cells or queen cups before they hatch and develop), or the first emerging queen 
will destroy her not-yet-hatched royal siblings. Queens kill each other by stinging to the death, 
(remember, a queen can use her stinger more than once). An older queen will swarm before workers 
release the new queen. A beekeeper may kill the queen each year or every 2 years and introduce a 
new queen to ensure the colony is productive. This may be done by putting a small queen cage into 
the hive in which she is enclosed. The cage is plugged with sugar candy. As she eats through it to 
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release herself, the colony has the opportunity adapt to her chemical tag (pheromone) and accept her 
as their new queen. 

h. A queen lays 1500 to 2000 eggs a day, typically 200,000 in her lifetime 
i. On average, an adult bee weighs a tenth of a gram. 
 

4)  a. Almonds, apples, avocados, blueberries, cranberries, cherries, kiwi, macadamia nuts, asparagus, 
broccoli, carrots, cauliflower, celery, cucumbers, onion, legumes, pumpkins, squash, sunflowers. 

b. Lesser degree: apricot, oranges, lemons, limes, grapefruit, tangerines, peaches, pears, nectarines, 
plums, grapes, strawberries, olives, watermelon, cantaloupe, honeydew, peanuts, cotton, soybeans, 
sugar beets. 

Note: in 2007, honeybees added approximately $14.7 billion in extra yield and crop quality to the 
agricultural industry. 

 
 

5) b. Honeybees primarily swarm when their hive becomes too crowded (too much heat generated) but 
also if it is threatened, improperly ventilated, or because of supersedure impulses (replacing a 
failing queen- if the colony is to split, the workers will raise another queen to be left behind). The 
hives bees will gorge on honey the day they will swarm. The queen will be surrounded by the 
workers and they will usually swarm to a nearby branch while scout bees look for an appropriate 
nesting place. The bees will then move in and begin setting up the new hive. In the situation of 
supersedure, only half the hive swarms with the queen and in the half of the hive left behind,   
worker bees will release the new queen and begin tending to her. If the colony is threatened, the 
whole colony will swarm. The scout bees look for a place that will hold at least 6.5 gallons, a small 
entrance with a maximum diameter of 1.5” that lies near the base to facilitate waste removal but 
high enough to protect against predators. Once identified, they scrape off any loose debris and coat 
the interior with propolis prior to comb building. Propolis is a natural floral herbicide and fungicide 
and has colony specific smells. The bee cluster will suspend itself in festoons for about 24 hours 
giving the digested honey time to convert to wax. Note: It is hard for the bees to sting while 
swarming since they are so gorged with honey.  

c. Honeybees are commonly found in Asia, Europe, Africa, North America but can be found on all 
habitable continents 
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d. Beekeepers frequently purchase honeybees from Australia, New Zealand, and Canada. 
e. Common types of European bees in America are: Dark Bee (Apis mellifera millifera L.), Italian Bee 

(Apis millifera ligustica), Carniolan Bee (Apis millifera carnica). The 4 species of Apis bees 
worldwide are: Little Honeybee (Apis forea) in Southeast Asia, the Eastern honeybee (Apis cerana 
found in East Asia, Japan and Korea), the Giant honeybee (Apis dorsata found in Southeast Asia), 
and the Western Honeybee (Apis millifera found in Europe, Africa, West Asia and North America). 

f. Beekeeping has been around since man has been around. There is evidence of beekeeping in cave 
paintings, the pyramid hieroglyphics, and the bible. Some people do not describe this early interest 
in bees as beekeeping but rather honey-robbing from feral bees.   

 Basic concepts of beekeeping have not changed much since the bees do most of the work. What has 
changed are the machines that extract the honey, the beehives (skeps are not legal in many countries 
since you cannot check for disease/mites without destroying the comb, colony and/or hive), 
migratory beekeeping, smoker equipment, slightly better protective clothing, and the way we treat 
bee diseases.  

g. Honeybees were brought to America by the Europeans. When they came to settle here, they brought 
plants over from their native countries and brought the bees along. Some of their plants would not 
have survived if the honeybees had not been brought since they relied entirely on pollination by the 
bee. Evidence we have of initial importation of honey bees, purposely, to North America is a letter 
written December 5, 1621 by the Council of the Virginia Company in London and addressed to the 
Governor and Council in Virginia where beehives were sent over on the ship “Discovery”. There 
are some reports bees arrived earlier by accident when they stowed away on ships bringing native 
plants. During this time the bees multiplied, spread out, and the feral honeybee population boomed. 
However, it took about 231 years for honeybees to reach the west coast from the east coast.  

 Native Americans called honey bees “white man’s flies” because they were brought to North 
America by European colonists. Genetic studies have shown that all honeybees are descendent from 
African bee lineages.  

 
6) a.  Foulbrood: bacteria that attacks the larvae, infectious. Transferred from one colony to another via 

honey or infected combs. Beekeeper treats hive with Terramycin®. Do not transfer honey or combs 
amongst hives and use methods to prevent bees from robbing hives that are not their own. 

 Verroa Mites: Feed on blood of bees, may introduce infections to bees, shortens life. Commercially 
available treatments or home remedies such as powdered sugar. 

 Nosema: protozoan that effects the digestive tracts of adult bees causing loss of colony strength. 
Present in stagnant, brackish water. Treat with Fumidil-B® and keep fresh water available to bees. 

 Others not described in detail in this packet: Sacbrood, Black Queen Cell, Chronic Paralysis, 
Cloudy Wing, Deformed Wing, Kashmir Bee (all viral). Honey-bee Tracheal mites, wax moths, 
skunks, Small hive beetles, toads, robber flies, bats, birds (pests, parasites, predators).  Chalkbrood 
and stonebrood (both fungal). 

b. CCD is the mystery disorder affecting hives since about 2006. Hives lose bees rapidly as bees just 
don’t return to the hive after foraging (they die away from the hive), the queen and a few bees 
remain but they do not eat much and they have high levels of bacteria, fungi and parasites effecting 
them, they have honey remaining in the hive but strangely no other insects will touch it. As of 
spring 2008, scientists think that CCD may be cause to a little known virus called Israeli Acute-
Paralysis Virus (IAPV). Both IAPV and nosema fungi have been found in over 85% of the hives 
effected by CCD. Some think that it is possibly a new pathogen and the already completed 
sequencing of the honeybee genome will expedite findings. Biology and evolution have made the 
job of fighting off foreign substances difficult for the honeybee since it has only ½ the number of 
genes to detoxify itself and those genes do not turn on very easily. This is to protect the hive, which 
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acts as one unit, rather than protecting individual bees. Scientists speculate that honeybees become 
susceptible to new pathogens after exposure to pesticides and other stresses to the bee that are 
mentioned in section 6c. 

c. Other difficulties facing bees: Insecticides (especially neonicotinoids), shrinking territory and food 
supply, misunderstanding and confusion with wasps by the common person, migratory beekeeping, 
overuse of disease treatments leading to resistant bacteria and viruses, dysentery, chilled brood.  

 
7)  a. Wasps: bigger and stronger, have smooth bodies or very few hairs, distinct waists, build paper nests 

not wax ones, are quick to sting, sting multiple times, swarm and sting to protect nest, do not have 
pollen collection baskets on legs, are mainly carnivores. When a wasp stings, he thrusts his stinger 
into the victim and the lancets (equipped with small barbs) move rapidly back and forth in a sawing 
action. The lancets are barbed allowing the sting to penetrate deeper into the victim. This style 
lancet also facilitates a pumping action which injects more venom into the victim. The honeybee 
barb is larger thus preventing the honeybee from creating a sawing motion due to the resistance 
against the victim’s skin. Instead, the honeybee barb rips the stinging apparatus and venom sacs out 
of the honeybee which causes it to die from massive internal damage.  

 
      Bee Wasp 

 
 

b. Africanized Honeybees are a subspecies of the honeybee Apis mellifier scutellata. A Brazilian 
researcher had imported them from South Africa to cross breed them with the European honeybee 
to produce a honeybee better suited to tropical climates. In 1957, they were accidentally released in 
South America and have since made it to the United States. They are very aggressive at protecting 
their hive and will embark on mass swarms to protect it, sometimes stinging their victims to death. 
They will swarm more quickly to attack and for longer periods of time then the native honeybee. 
They do not produce as much honey as native honeybees, are challenging to breed, have smaller 
colonies, and are not as picky about where they create their hives. They can survive 14 weeks of 
freezing weather so it is not known if they will adapt to climates in the Northern half of the United 
States.  
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Location of Africanized Honeybees in the U.S. as of 2004. 

 

 
 
c. When honeybees spot a wasp intruder (which feed it’s young the honeybee larvae) the honey bees 

surround it and cause the temp to go up to 113ºF, killing the invader (honeybees can tolerate temps 
to 122ºF for short times, just long enough to survive killing wasps). Bees repel ants by kicking and 
fanning the air with their wings. When intruder is attempting to enter the hive, bees release a 
synchronized release of alarm pheromones so other from the hive will assist. This includes alerting 
the hive to “robber” bees; bees from other colonies that invade a weaker hive just to steal the honey 
they have produced.  

 
8) a.  Wax is made by the middle-age (10-16 day old) bees in the hive. These bees will eat lots of honey, 

about 6 pounds of honey to produce 1 pound of wax. The bees will cluster so as to raise their body 
temperature and the temperature around them to 91-97ºF. 8 specialized glands on the ventral surface 
of the abdomen turn sugar in the honey into wax which is secreted through small pores on the bees 
body. Other bees will remove the wax flakes, chew them, and using specialized mouth parts, form 
the wax into combs. The cluster helps maintain the perfect temperature for the wax to be shaped 
into combs. The hexagonal shape is the most efficient shape for holding honey – they use less wax 
than other shapes to hold the same volume (18% less than triangular tubes, 7% less than squares). 
When the middle-aged bees become field bees, the specialized glands atrophy.  

 Combs are built from the top down and organized so that combs for storing honey are at top, then a  
layer of pollen storage cells, then brood cells (with drone cells off to one side). The bottom and 
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sides of the comb are spaces for peanut shaped cells to raise a queen (queen cups or royal cells). 2.5 
pounds of beeswax will construct a comb of 27 square feet (which does not include the 15 pounds 
of honey to synthesize that wax). It takes about 100,000 cells to store 40 pounds of honey and 20, 
000 immature bees over the winter. Honeycomb has walls about 2/1000 of an inch thick but support 
25 times its own weight. Honeycomb starts white but darkens with age as it absorbs pollen during 
food storage and brood rearing. Beeswax has a melting point of 144-147F 

b. Other products of the hive are beeswax: used for candles (especially religious candles), lubricant, 
wood and shoe polish, additive to cosmetics, as a component in sculpture and jewelry molds, as a 
component in many pharmaceuticals, in the assembly of pool tables, as an adhesive in accordion 
making, for coating cheese, as the food additive by the name of E901 glazing agent, moustache and 
dreadlock wax, paint additive, waterproofing agent for painted walls, didgeridoo mouthpieces, frets 
on the Philippine kutiyapi. Bee venom: used to treat ailments such as arthritis and asthma. Royal 
Jelly: used as nutritional supplement and folk remedy. Propolis: used as a folk medicine but gaining 
respect in medical circles. Queens and packaged worker bees to sell to other beekeepers.   

 
9) a. Annually, a colony will gather about 260 pounds of nectar, 1 pinhead at a time, from over a 40 

square mile area. Each bee visits over 100 flowers during one collection trip from the hive filling 
her honey stomach and increasing her weight by one at least one half. Nectar from about 5 million 
flowers is needed to produce one pint of honey and bees from a colony will fly about 55,000 miles, 
collectively, to produce 1 pound of honey. Worker (field) bees bring nectar back to the hive where it 
is regurgitated from the honey stomach to the younger (house) bees through the tongue. The honey 
stomach is separate from the digestive stomach but, there is a valve connecting the two which the 
bee can open if hungry.  

 The house bee will decide if the nectar is needed immediately for the brood or to process it into 
honey. At this point, the nectar is about 80% water. If to be used for honey stores, the house bees 
mix the nectar with the enzyme invertase in their mouth and stomach through chewing and 
regurgitating. Invertase splits sucrose into fructose and glucose which is more easily digested by the 
bees. The house bees carefully place the honey into the wax cells and tend to it, regulating the 
temperature (to 95ºF) through the fanning of their wings until it is ripened through a forced 
evaporation process. This reduction in moisture raises the sugar content which, in turn, prevents 
fermentation. When the moisture content reaches 17%, the bees cap the viscous honey with 
beeswax (in ideal conditions, on average, honey ripens in 5 days prior to capping). It is now ready 
to be harvested by the beekeeper or the bees. Capped honey can be kept almost indefinitely. In fact, 
edible honeycomb, that was over 3000 years old, was found in the tombs of the Pharaohs. This is 
because it has a low water activity of 0.6 and most microorganisms cannot grow in such an 
environment. Honey also has a pH of 3.2-4.5 which is relatively acidic and prevents bacterial 
growth. (Nectar in flowers serves no purpose to the flower. It is specifically to attract the bees do 
that the bee will pollinate the flower. In fact, some flowers have colors that only bees can see.) 

b. A strong honeybee colony will produce 3-2 times the honey it needs for the winter. This excess is 
contained in honey supers supplied by the beekeeper at the top of the hive. The beekeeper will put a 
queen excluder between the brood chamber and honey super to keep the queen from laying eggs in 
the honey stores (supers). Sometimes, a day before the beekeeper is to harvest the honey, he may 
but a bee escape under the super (or honey chamber) which will not allow the bees to access the 
honey. He will smoke the hive with cool smoke to calm the bees. Then, he will remove the outer 
and inner cover to access the honey frames. He will remove the full frames and replace them with 
new frames for the bees to draw comb and fill with honey. The beekeeper takes the frames back to 
his shop to process according to what kind of honey he wants to sell. A good beekeeper will manage 
the honey he takes so as not to stress or starve his colonies. According to the US National Honey 
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Board and various international food regulations, “honey” stipulates a pure product that does not 
allow for the addition of any other substance, including, but not limited to, water or other 
sweeteners. 

c. When bee pasture is at a minimum, the beekeeper will feed the bees sugar water which allows them 
to continue to draw comb and make honey. The beekeeper must also keep a fresh supply of water 
near the hive, for example a slow drip faucet or bucket with floating wood chips to keep the bees 
from drowning. The water will allow the bees to keep the hive cool and the bees happy. When 
forager bees bring back water, nurse (youngest) bees receive it and use it to dilute honey to feed to 
the brood or use it to cool the hive through evaporation. About 5 gallons of water is required 
annually to hydrate and cool a mature colony.  

d. The beekeeper should have a face veil and hat that can be cinched at the neck, long gloves, shirt and 
pants that a bee cannot sting through and that are elasticized at the wrist, ankles and waist. He 
should also have a hive smoker to calm the bees and a hive tool to pry up the lid and remove burr 
comb (extra honeycomb the bees build on top of frames and inner cover). 

f. The type of flower the nectar is taken from. 
g. The type of flower the nectar is taken from. 
i. Because of its high fructose content, honey is a more potent sweetener than sugar. According to 

German researchers, 1 T. of honey has the calories of 5 sugar cubes but the sweetening power of 9. 
Honey is about 38.5% fructose, 31% glucose, and the rest is maltose, sucrose, and other complex 
carbohydrates. The glycemic index of honey is 31-78 depending on the variety.  

 Substitute honey for ½ the sugar, reduce the amount of liquid by ¼ for each cup honey used, add ½ 
tsp baking soda for each cup honey and reduce the oven temp by 25°F. Honey should be stored at 
room temperature in airtight containers. If honey is not stored in airtight containers, it will absorb 
moisture which will start the fermentation process (the first step in making mead). When measuring 
honey, coat the measuring cup with non-stick cooking spray and the viscous, sticky honey will slide 
right out. Recipes containing honey may need to be beaten longer and more vigorously than sugar 
recipes. The floral source of the honey should be taken into consideration (darker honey is stronger 
than lighter honey). Honey will also provide a firmer heavier texture to some recipes and honey 
batter will brown faster than sugar batter.  Crystallized honey in a jar can be placed in a container of 
hot water until it re-dissolves (preferred method: temperature should never get over 104◦F above 
which the natural enzymes are destroyed), or, microwaved in a glass jar 1-3 minutes on medium 
(however microwaving may destroy some of the health benefits but not affect the taste). 

j. 
Rice Krispie Treats 

1 cup honey, 1 cup peanut butter, 7 to 8 cups Rice Krispies 
Heat honey 4 mins. in microwave at 1 min. intervals (stir each minute.) 

Stir in 1 cup peanut butter then stir in the Rice Krispies and let cool. 
We put ours in the freezer until ready to serve. 

You can also substitute Corn Flakes for the Rice Krispies. 
 

Honey S'mores 
2/3 c. honey, 2 Tbsp. margarine or butter, 1 (11 1/2 oz.) pkg. milk chocolate chips, 

1 tsp. vanilla, 8 cups grahams cereal, 2 cups miniature marshmallows 
Butter rectangular pan, 13x9x2 inches. Heat honey, margarine, and chocolate chips to boiling in 3 quart 

saucepan, stirring constantly; remove from heat. Stir in vanilla. Pour over cereal in large mixing bowl; toss 
quickly until completely coated with chocolate. Fold in marshmallow, 1 cup at a time. Press mixture evenly 
in pan with buttered back of spoon. Let stand until firm, at least one hour. Cut into about 1 1/2 inch squares. 
Store loosely covered at room temperature. Makes about 48 squares. We put ours in the freezer until ready to 

serve 
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Sweeten your Kool-Aid with Honey! 

Add 3/4 cup of honey with 1 package of Kool-Aid. (for best results add warm water to dissolve honey & 
Kool-Aid.) You may have to adjust the mixture to your taste, using more or less honey. 

 
k. Honey contains dormant spores of the bacteria clostridium botulinum (botulism). This can be 

dangerous to infants because of their immature intestinal tracts.  
l. Mad Honey is produced from the flowers of rhododendrons, mountain laurels and azaleas. Nectar of 

these flowers may contain grayanotoxin, a compound which is both psychoactive and poisonous to 
humans but harmless to bees. However, mad honey is rarely encountered because so many plants 
are in bloom at the same time these three are and the honey is only toxic for a short period.  

 Blue honey is the only honey deliberately prepared by humans for psychedelic experiences (and the 
honey only plays the role of preservative to the mushroom cap).  

 Honeydew honey made from the tutu plant insects in New Zealand is also toxic to humans.  
 In the Ozark region, bees collect pollen from the bitterweed which makes honey as bitter as quinine. 
m. Even though studies have not proven this, most allergy sufferers seek honey from local plants 

claiming their allergy symptoms lessen when ingesting honey made from the nectar of those plants.  
 Honey contains antioxidants such as chrysin, pinobanksin, vitamin C, catalase, pinocembrin 
 Hydrogen peroxide in honey is activated by dilution and present in 1 mmol/liter. When used as a 

topical on humans, body fluids dilute the honey and hydrogen peroxide is slowly released (natural 
antiseptic). As of late 2007, the FDA approved Medihoney, a medicinal honey made from potent 
manuka honey from Australia, for use as a topical antibiotic for general use. It has been clinically 
effective in healing old wounds, stubborn wounds, and patients who cannot take man-made 
antibiotics. Manuka honey can kill the toughest bacteria (by depriving the bacteria of moisture and 
impeding growth of microbes because of it’s high sugar content), speed healing, stop foul odors 
from wounds, and honey dressings need to be changed less frequently. 

 Some studies suggest honey may increase populations of probiotic bacteria in the intestinal tract 
which may strengthen the immune system, improve digestion, lower cholesterol, aid in weight 
management, heal diabetic ulcers, etc…. 

 
10) a. Honeybees communicate through dance and flight patterns (body movement- sight), wing fluttering 

frequency (sound), pheromones (smell). Bees have 2 large compound eyes and 3 small eyes for 
sight and they “smell” and “hear” through use of their antenna. Interestingly, honeybees do not see 
the color red but can see ultraviolet light.  

b. Honeybees recognize their hive through sight and odor (pheromones released at the hive entrance). 
c. 

 (round dance) 
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 Shake or Round dance: when rich nectar source is within 50m of the hive and more foragers are 
needed. Worker arrives back at the hive and moves throughout the hive shaking her abdomen back 
and forth in front of non-foraging workers for 1-2 seconds. There is no direction given in this dance.  

 Tremble dance: when foragers have brought back so much nectar to the hive that more bees are 
needed to process it into honey. Bees walk slowly around nest quivering her legs and causing her 
body to tremble forward, back and side-to-side. The dance can last more than 1 hour. 

 Waggle dance: to inform of highly profitable nectar source farther than 50m away from hive. Bees 
can indicate the direction of the honey source: Imagine a line 90 degrees up from the floor of the 
hive. If a bee walks directly up, the source is in the direction of the sun; if she walks straight down, 
the source is directly away from the sun; if she walks 20 degrees off to the right of the line, the 
source is 20 degrees off to the right of the direction of the sun. Scout bees use an audible code of 
buzzes on a 200 cycle/second note with a pulse rate of 35/second. He farther away the nectar source 
the longer the dance (for every 75milliseconds, the source is approximately 330 more feet away). 
How vigorously she dances indicates how rich the source is. This dance is usually performed near 
the entrance of the hive n a special dance floor. She will share the fragrance of the flowers with 
others who sample it with their antennae. Other bees will only watch a fragment of the dance so as 
not to have all the collecting bees head to the same source. This serves the good of the hive by 
maximizing its resources. The waggle dance may also be used to communicate new nest sites to 
hive members.  

 

(waggle dance) 

 
11) b. Pope Urbanus VIII, Napoleon, Princess Beatrice of York, amongst others.  

 c. Our language includes words like: Honey, honey bun, honeypot, hon, busy as a bee, beeline, none 
of your beeswax, bees knees 

 
 
 
 
d. Some of the song titles would be:  

Tupelo Honey – Van Morrison 
Honeycomb – Bob Merrill or Jimmie Rodgers 
Honeybunch (The Cuppycake Song) – Judianna Castle 
Texas Honey – Gene Kelton 
Honey Bee – Tom Petty 
Honey – Bobby Goldsboro 
Wild Honey – Beach Boys 

e. Examples of symbolism/myths would be: 
 Emblem of Industry – Freemasons 
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 Tears of the Sun God, Ra – Egyptians (they used it to embalm the dead as did Central Asian 
nomadic peoples for their rulers) 

 There is a Blue Bee on the forehead of Krishna, the Avatar of Vishnu – Hindu 
 Symbolizes the Soul – Greek Orphics 
 Symbol of Spring and Resurrection in many cultures 
 Honey had mythical powers both cathartic and preservative – Romans 
 Industry, Fidelity, Virtue – Christian Religion (Promise Land – land of milk and honey 

Exodus 33:3) (honey appears 61 times in King James Version of the bible) 
 Symbol of the New Year (Rosh Hashana) – Jewish 
 Modhu Purnima: honey given to monks – Buddhist 
 Honey used as money to pay taxes instead of gold – Roman Empire 
 Under Seti I – 100 pots of honey was equal to 1 ox – Egypt 
Muhammad liked honey and is mentioned in the Koran thus honey holds a significant value to 

Muslims 
Greek brides dip their fingers in honey and make the sign of the cross before entering her new 

home to ensure sweetness in married life – especially in her relationship with her husband’s 
mother.  

When bears are depicted robbing a hive for honey, they may be more interested in the larva. 
Winnie-the-Pooh is the most famous honey stealing bear and has popularized this depiction. 

It is told the head of Vlad III Tepes (of Dracula fame) was cut off, preserved in a jar of honey 
and presented to the Sultan of Turkey.  

Legend in Wales states if a bee enters the house and buzzes around an infant, the child will 
lead a happy life.  

f. Fables: 

THE BEE-KEEPER 

A Thief found his way into an apiary when the Bee-keeper was away, and stole all the honey. When the Keeper 
returned and found the hives empty, he was very much upset and stood staring at them for some time. Before 

long the bees came back from gathering honey, and, finding their hives overturned and the Keeper standing by, 
they made for him with their stings. At this he fell into a passion and cried, "You ungrateful scoundrels, you let 
the thief who stole my honey get off scot-free, and then you go and sting me who have always taken such care of 

you!" 
 

Moral: When you hit back make sure you have got the right man. 
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THE BEAR AND THE BEES 

A Bear roaming the woods in search of berries happened on a fallen tree in which a swarm 
of Bees had stored their honey. The Bear began to nose around the log very carefully to 
find out if the Bees were at home. Just then one of the swarm came home from the clover 
field with a load of sweets. Guessing what the Bear was after, the Bee flew at him, stung 
him sharply and then disappeared into the hollow log. 

The Bear lost his temper in an instant, and sprang upon the log tooth and claw, to destroy 
the nest. But this only brought out the whole swarm. The poor Bear had to take to his 
heels, and he was able to save himself only by diving into a pool of water. 

Moral: It is wiser to bear a single injury in silence than to provoke a thousand by flying into 
a rage. 

 

 
 
 

THE BEES AND WASPS, AND THE HORNET 
 A STORE of honey had been found in a hollow tree, and the Wasps declared positively that it belonged to 
them. The Bees were just assure that the treasure was theirs. The argument grew very pointed, and it looked 
as if the affair could not be settled without a battle, when at last, with much good sense, they agreed to let a 
judge decide the matter. So they brought the case before the Hornet, justice of the peace in that part of the 
woods.  
When the judge called the case, witnesses declared that they had seen certain winged creatures in the 
neighborhood of the hollow tree, who hummed loudly, and whose bodies were striped, yellow and black, like 
Bees.  
Counsel for the Wasps immediately insisted that this description fitted his clients exactly.  
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Such evidence did not help Judge Hornet to any decision, so he adjourned court for six weeks to give him 
time to think it over. When the case came up again, both sides had a large number of witnesses. An Ant was 
first to take the stand, and was about to be cross-examined, when a wise old Bee addressed the Court.  
"Your honor," he said, "the case has now been pending for six weeks. If it is not decided soon, the honey will 
not be fit for anything I move that the Bees and the Wasps be both instructed to build a honey comb. Then 
we shall soon see to whom the honey really belongs."  
The Wasps protested loudly. Wise Judge Hornet quickly understood why they did so: They knew they could 
not build a honey comb and fill it with honey.  
"It is clear," said the judge, "who made the comb and who could not have made it. The honey belongs to the 
Bees."  
Moral: Ability proves itself by deeds. 

 
 

The Bee and Jupiter. 
A queen bee flew up to mount Olympus with fresh honey for the God Jupiter, who was so pleased 
that he granted the bee a wish for anything it desired. The queen bee asked for all bees to be given 
stings, to kill the people who took their honey. Jupiter gave the bees their stings, but as he loved 
mankind and was not pleased at this request, he made the bee sting so that when used, it killed the 
bee. 
Moral: Evil wishes rebound. 
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12) a. Bees will sting when they feel their hive/colony is being threatened, when they are pinched, when 
they are over-excited or stressed. A bee will sting only as a last resort. They will try to use their 
mandibles to bite but, because stinging kills them by ripping out the venom sacs, they do not want 
to sting and do not sting without provocation. If you are sweating, they could land on you simply 
looking for water. 

 b. One can avoid being stung by wearing light colored clothing. Avoid perfumed soaps, shampoos, 
deodorants (especially banana scented). Simply leave bees alone.  Do not make sudden movements 
around bees because that can alarm them. Bathe daily – body odor angers bees. Avoid flowering 
plants. Keep areas clean – social wasps thrive where humans discard food. Protect your face – the 
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face is the most likely place for a sting, avoid swatting or waving your arms at it. If attacked by 
many bees, walk quickly, do not run, from the area to a safe place. Most bees release a pheromone 
when they sting alert and enrage other bees to the threat. It has been reported that the pheromone 
can last on clothing for ). It is not recommended that you dive into water but that is at your own 
discretion depending on size of the swarm chasing you, depth of water and your swimming ability. 

c. If stung: Stay with victim to make sure they do not have an allergic reaction (signs are swelling, 
difficulty breathing, wheezing, dizziness, drop in blood pressure – this means they may be going 
into anaphylactic shock). Wash site with soap and water. As soon as possible and without 
squeezing, remove the stinger by scraping a fingernail or credit card over the area so as not to 
squeeze more venom into the victim (remember, the venom sacs are usually still attached). Apply 
ice to reduce swelling. Do not scratch. It is normal for a sting site to hurt, have a hard swollen lump, 
to be red and to itch. If they get caught in your hair, they think they are under attack so gently brush 
them out before they reach the scalp. There is a theory among beekeepers that bees can sense 
anxiety and this alerts them to a pre-emptive attack, so, remain calm around bees.  

e. Anaphylactic Shock is an extreme allergic reaction, in the context of this document, to bee venom. 
If not treated immediately, it can be fatal to the victim. Honey bee venom contains over 20 active 
substances. Melittin is the most prevalent substance in a honeybee sting. It is one of the most potent 
anti-inflammatory agents studied (100 times more potent than hydrocortisol). The sting also 
contains adolapin which creates and analgesic effect. Adamin in the sting blocks calcium-dependent 
potassium channels and enhances nerve transmission. There are measurable amounts of the 
neurotransmitters Dopamine, Norepinephrine and Seratonin present. Other substances in the sting 
are: Histamine, Phospholipase A2, Hyaluronidase, Mast Cell Degranulating Protein (MSDP) which 
are all involved in the inflammatory response of the venom. If you know a person has anaphylactic 
shock and they have an epinephrine pen, get it for them and help them administer it to themselves 
(unless they have properly trained you to inject them in the muscle in the side of the thigh.) Call for 
help immediately. Stay with the victim until help arrives. 

 
13)  Girl Scouts offered a beekeeping badge from 1938-1963.   
14) a. Perennial Alyssum, Rock Cress, Malva, Catchfly, Perennial Salvia, Globe Thistle, Gaillardia, 

Lemon Balm, Cat Mint, Mother of Thyme, Black Eye Susan, Joe Pye Weed, American Mountain 
Mint, Lupine, Anise Hyssop, Button Bush, Pussywillow, Sage, Mesquite, Fireweed, Heartsease, 
amongst others. Also, any of the flowering fruits/vegetables/nuts mentioned in #4. Others plants 
such as buckwheat, alfalfa, clover (sweet, alsike, white dutch), goldenrod, sumac, milkweed. 

 c.  
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15) a. Games: 

 Remember....you are to create a job description for a worker bee!!! 
 

Workers Wanted for New Hive 

Queen is looking for workers who can be a positive team players. Must be able to build, clean, 
repair, heat, cool, and guard a hive.  Must possess strong flight skills to participate in gathering 
nectar and pollen for brood and honey production. Skills must also include patient ability to care for 
young brood as well as her queen. Applicant must put the colony above herself and be willing to 
remove male population as necessary.  Please call 781-555-5555 if you would like to be part of this 
colony!  Queen pays in providing food and a warm place to live.  

 
b. Jokes:  
 What do bees chew? Bumble gum 
   What goes zzub, zzub? A bee flying backward 
   What is a baby bee? A little hum bug 
   What does a bee get at McDonalds? A humburger 
   Can bees fly in the rain? Not without their yellowjackets? 
   What are the cleverest bees? Spelling bees 
   Why do bees buzz? Because they can’t whistle 
   What do you a call a bee with a spell on him? She’s bee-witched 
   What’s a bee’s favorite novel? The Great Gats-bee 
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Bees and honeycomb on frame 
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Fun Bee Trivia: 
Bees will fly up 2-3.5 miles away from hive in a single flight for pollen and nectar. 
 
An average worker honey bee makes 1/12 teaspoon of honey in her lifetime. 
  
It would take 1 ounce of honey (about 2T) to fuel a bee’s flight around the world. 
 
Honeybees stroke their wings over 11,000 times per minute which makes their distinctive buzz. 
 
Honeybees wings flap in flight 240 times per second, they fly 15mph. 
 
The 2 compound eyes are for detecting shape and color; the 3 simple eyes detect light, dark and movement. 
 
Honey bees have black stripes on orange-ish body. 
 
Material removed from the hive (dead bees, shredded larval skins, wax caps, etc) is called detritus. 
 
Honey is the main ingredient in mead (honey beer). 
 
Honeybees are legally protected in Ireland.  
 
Honey is 40% denser than water. Density = 1.4 kg/liter 
 
In 2004, China, United States, Argentina, and Turkey were the worlds largest honey producers. 
 
95% of beekeepers are hobbyists 
 
Honeybee colonies act as a single proactive unit even though they have about 30000-60000 individuals. 
 
Henry Fonda was a beekeeper 
 
A hives nursery remains at 91ºF-97ºF without varying more than 2ºF during the day for proper 

development of the brood. 
 
Undertaker bees are so efficient that even though up to 100 bees a day may die, you will only find 1-2 dead 

carcasses at any time in the hive. 
 
The honeybee has been adopted by at least 16 states as the state insect.  
 
Melissopalynology – study of pollens and spores in raw honey to determine source 
 
In some capacity, the following state have adopted the Honey Bee as their official state insect: Michigan, 

Kansas, Wisconsin, West Virginia, North Carolina, Okalahoma, South Dakota, Arkansas, Georgia, 
Louisiana, Maine, Nebraska, New Jersey, Utah, Vermont, Missouri, Tennessee 
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(Photos at the top of the cover page show honeybees tending their honey stores and a honeybee laden with pollen. The bottom 

photos show honeybees collecting nectar, transferring nectar, and storing the nectar to be made into honey.) 
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