


Illustrator to incorporate the Warp tool, creating a more natural
comb surface. I used this organic comb as a foundation for the
two “snapshots” of pest invasion—the Wax Moth’s web strewn
and larval destruction, and the Hive Beetle’s overflowing eggs
and fermented honey.

I chose to represent each of the three pests in the form of family
portraits. For the Varroa mite, I first drew sketches of the pest
from my under-the-microscope inspection at the Natural History
Museum Science Weekend in Maastricht at the beginning of Oc-
tober 2016, later combined with online resources. Then I scanned
the sketch and did a quick color study with it in Adobe Photoshop.
I traced the original drawings in Adobe Illustrator to more clearly
define the structures and to choose base colors before bringing the
Adobe Illustrator file into Photoshop, layering it with the original
sketch and then rendering it fully. In addition to the most com-
monly seen mature female, I also made small drawings of the
egg, protonymph, male and female deutonymphs, and adult male
and daughter. I then inked these drawings with rapidograph pens,
scanned them and colored them digitally [Fig 13]. I decided to
not fully render them because only the color and general shape
are important, and I did not want to detract from the adult Varroa.

Fig 13
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For the Varroa mites, 1 included an additional image detailing
their infestation and parasitism of the honey bee brood. To create
this image, I used my previous bee development stages image as
a base and did the line work in Adobe Illustrator. To give some
dimension and indicate light, I blocked in color at the back of the
cells. I created the Varroa mites in Adobe Illustrator, as well, and
attached text to describe what was happening in the life of the
mite. Varroa mites also carry viruses, such as DWV and so I de-
cided to create another image to show the results of their harmful
parasitism. I used a series of reference images from both healthy
honey bees and those with deformed wings to create this image
of the honey bee inflicted with DWV. I decided to make the fi-
nal illustration in pen and ink, as I felt that the edges of the de-
formed wings were reminiscent of the dynamic lines created with
dip pens. I scanned this image in and highlighted the wings and
added a pesky Varroa mite nestled in the back of the adult bee’s
thorax. I approached the Hive Beetle and Wax Moth in the same
way as the Varroa.

Next, I drew the
damaging larval
forms of both
pests in graphite,
later transferred
to Dura-Lar (a
polyester  film)
and inked with
traditional  dip
pen line work.
Then I scanned
them in and mul-
tiplied them over
a colored back-
ground in Adobe
Photoshop to fit the aesthetic [Fig 14]. I chose a light, neutral
color to represent the larvae’s natural appearance without adding
extraneous detail. I added white highlights digitally to give an
indication of both form and juicy texture.

Fig 14



Disease and death

Honey bees, among their many other responsibilities, are excel-
lent housekeepers. They maintain their hive’s cleanliness and
safety as best as they can by guarding the entrance from predators,
leaving the hive to defecate (called “cleansing flights”), chasing
out troublemakers and sealing poisoned food supply (Sammata-
ro, 2011). Honey bees also carry their sick and dying out of the
hive, much like the lepers were cast outside the encampments of
Israel in the wilderness (Numbers 5, The Bible, ESV). Detect-
ing problems in a hive requires the beekeeper to engage all of
their senses. The more time a beekeeper spends understanding
this sensory input and how it relates to a healthy hive, the easier it
is to detect when something is wrong. The group presence can be
first evaluated by listening to the sound of the hive. If the hive is
stressed or at low capacity, the beekeeper should be able to distin-
guish a difference in pitch or volume of the colony hum. Upon ap-
proaching the hive, the keeper should look for fecal staining, dead
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Fig 16

bees and/or infected brood littering the entrance and lethargic or
deformed bees. Not only should sight and sound be engaged, but
also noticing “when the faintly sweet scent that normally exudes
from a hive becomes sour or foul,” as this could be an indication
of foulbrood, disease or fermenting honey (Conrad, 2013).

Devastating hive invaders can come in many forms beyond pests
and parasites, including bacterial and fungal infection, viruses,
and microsporidian disease. Of these, the most significant in the
life of a western honey bee are the bacterial infections Nosema
apis and American Foulbrood (AFB) [Fig 15] as well as the fun-
gal diseases of the brood that originate in the gut—Stonebrood
[Fig 16, center] and Chalkbrood [Fig 16, right]. In addition are
the viruses, Acute bee paralysis virus (ABPV), Sacbrood [Fig 16,
left] and the aforementioned Deformed Wing Virus (DWV) [Fig
17]. Understanding how to identify these diseases early is crucial
for preventing the colony’s downfall.

Deformed Wing Virus is the most common infection of honey
bee colonies, due to its synergistic interactions with both Varroa
and Nosema. The honey bee can be affected by the virus even if it
does not show wing deformity, by showing itself through “learn-
ing behavior, aggressiveness, and lifespan (Zheng, et al., 2015).”



American Foulbrood [Fig 15] is a plague of Apis mellifera any
place in the world where they reside. It is an infection of the brood
that is spread through spores of the bacteria Paenibacillus larvae
that can remain viable for up to 80 years. After the spores develop
in the gut of the honey bee larvae, the disease will move into the
vegetative stage—the doom of the colony. Melted coffee colored
larvae perforated, sunken and moisture-gathering cappings [Fig
11] are all characteristic of AFB, and the odor has been likened to
the smell of rotting meat (Snyder, 2011). A common attribute in
the pupal stage is the false protruding tongue and the dark, dried
scales glued to the sides of the cells. AFB is so virulent that even
today, the main form of treatment for a diseased hive is to burn it
and all associated equipment (Sammataro, 2011). Therefore, it is
very important to be able to identify this disease early.

Sacbrood Virus (SBV) [Fig 16, left] is when the larva fails to
pupate and fluid builds up beneath their unshed skin. Eventually
they dry out and darken, resulting in a “gondola-shaped” scale
(Grabensteiner, 2001). Chalkbrood [Fig 16, right], is a fungal in-
fection of the brood caused by Ascosphaera apis and Stonebrood
[Fig 16, center] is caused by a fungal infection of Aspergillus fu-
migatus. The fungus thrives when brood is kept in damp, chilly
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conditions. In colonies that are already rife with pests and disease
Chalkbrood can be severely damaging, though on its own it nor-
mally does not do more than reduce honey production (Sammata-
ro, 2011). Thanks to the housekeeping of nurse honey bees, the
mummified brood, though first found in the cells, can be found
disposed on the bottom board at their various stages and colors of
death (Sammataro, 2011).

There is plenty of information about these diseases, and research
is continually being done to learn more about their interactions,
consequences, prevention and treatment. Color and texture are
especially important in describing the effects of these diseases,
and are the primary things I looked for when researching. Articles
often showed lateral views of the infected larvae, especially with
AFB, but while good at explaining the disease, this perspective
is not as helpful for identification purposes. Moreover, there are
many black and white illustrations and photos with color descrip-
tions, which could be better conveyed if the images were simply
in color. Lastly, many photos are not detailed enough for identi-
fication. A slumped and bloated tan larva pictured from far away
could easily be mistaken for a light pollen packed cell.

Disease discussion

The illustration I’ve provided includes examples of form, texture
and color of infected American Foulbrood [Fig 15], with an addi-
tional description to help with identification of honey bees in both
the prepupal and pupal stages. As with most illustrations, I first
drew this in graphite and later rendered it in a combination of wa-
tercolor and colored pencil. I felt it was important to get the colors
and textures correct, so after scanning, I bolstered the colors and
highlights in Photoshop.

In my second image, I depicted the commonly disposed of dead
brood-- the viral Sacbrood [Fig 16, left], and the fungal Stone-
brood [Fig 16, center] and Chalkbrood [Fig 16, right]. Each of
these three has a very unique and specific texture. I first drew
them in graphite, to help me better understand their form, and



then transferred these drawings to watercolor paper. I experiment-
ed with a few techniques and materials to result in the rough,
irregular texture of the chalk and stonebrood mummies. This
included a combination of splattering white gouache and using
a drybrush technique in the stonebrood, and combining colored
pencil, watercolor and white chalk to create the texture of the
chalkbrood. To represent the sacbrood, I first painted this drawing
in watercolor and then added specular highlights digitally. I then
created a tweezer tool in Adobe Illustrator to contrast with the
organic painting of the sacbrood.






CONCLUSION

I conducted an extensive review of the literature, but there is yet
an abundance of information available for hobby beekeepers. Due
to the global importance of these pollinators, information is vast
and knowledge continues to grow as more research studies are
conducted on the honey bee. As someone with the perspective
of a hobby beekeeper, I have been overwhelmed. This overload
of information and images has created a need for a concise and
comprehensive guide for beekeepers, with a higher standard for
visuals. My thesis adds to the bodies of knowledge in illustration
and scientific literature, and works toward the goal of creating an
engaging tool for hobby beekeepers to use in colony evaluations,
while heavily engaging the senses. This tool, only yet concep-
tualized, should be as hands-on as the work it describes—with
images aimed to explore the depths of color, texture and form in
the natural world of the honey bee. Despite the underlying focus
on sensorial experience, I was limited to visuals and written de-
scription. However, I would love to experiment with other sen-
sory input within a public education setting. This research has
opened numerous doors for subsequent research, as many sub-
jects involving Apis mellifera were not breached in this thesis,
such as the importance of the environment, pollination, wild bees
as supportive pollinators, pesticides, land use, internal anatomy
and physiology, and countless intricacies of honey bee commu-
nication. What drives us to protect the honey bees is a major
concern—for our hives, our economy, our crops but ultimately,
I think, because we see a little bit of ourselves in the honey bee.

In this exploration of apiculture, I have discovered a greater pas-
sion for the assiduous honey bees, and an even greater desire to
share with others the intricate workings of their society. We need
to engage with the bees and understand their struggles before we
attempt to help them survive the new and old stressors of today’s
world.
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