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Apis Engineering, LLC 

Queen Injury While in Cages  
 

The Problem 
Apis Engineering has identified a major cause of early queen supersedure: 
physical trauma inflicted by worker bees through the ventilation screens of 
common queen cages. Antagonistic workers on the outside of these cages 
frequently chew and damage the queen’s tarsi (legs and pads) and 
antennae during banking and transport. Because this damage is microscopic, it 
usually goes unnoticed. However, once introduced to a colony, workers detect 
the injuries and supersede the queen within months. This issue affects both 
instrumentally inseminated (II) and open-mated queens.  
 
Here is a photo of a queen with a damaged tarsus from the use of the above-
menƟoned cages. The photos show a damaged rear tarsus but in reality, any and 
all of the six tarsi, tarsal pads, antennae and wings are vulnerable. 
 



 pg. 2 

 
Figure 1 Queen bee with tarsi chewed by antagonisƟc workers. NoƟce missing claw and no tarsi pads. 

 

 

 

Figure 2 Alternate view 
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High-Risk Cage Hazards 
The majority of commercial cages pose a significant risk, particularly those with: 

 Large Openings: Cages with injection-molded plastic screens, 3D-printed 
meshes, or standard 12-mesh wire screens allow external workers to pull 
and chew the queen's appendages. 

 Flat Screen Faces: These lack a protective recess and easily shear off a 
queen's tarsi when rubbed against another cage or surface. 

 Rounded Cages: These leave the queen completely vulnerable to external 
attacks from every angle. 

 Cages Without Five Screenless Sides: The best cages only have screen on 
the top of the cage this allows the queen to more easily escape antagonistic 
workers! 
 

6 Common Opportunities for Damage: 
1. Carrying flat or round screen cages in clothing pockets. 
2. Using any screen with 16 holes per inch or less (e.g., standard 12-mesh). 
3. Handling cages by pressing fingers directly over the mesh, forcing the 

queen’s legs outward. 
4. Stacking cages screen-to-screen, allowing queens to attack each other. 
5. Clearing worker bees off the screen with fingers (use a bee brush or blow 

them off instead). 
6. Placing high-risk cages into an uncontrolled queen bank. 

 

Industry Solution: The "Safe" Cage Standard 
To prevent early supersedure, the industry must transition to cages engineered 
with three specific safety features: 

1. 16-Mesh Wire Screen: Allows feeding but completely blocks external bees 
from grabbing the queen’s appendages. Avoid plastic mesh. 

2. Internal Safe-Space: A solid five wall, unexposed retreat area (all sides and 
floor of the cage) where the queen can hide from aggressive external 
workers. 
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3. Concave (Dished-Inward) Mesh: Creates a recessed safety buffer so the 
screen never touches flat surfaces or adjacent cages. This is the best 
approach for shipping and stacking cages temporally.  

 

4 Critical Inspection Windows for Breeders 
Pre-qualifying virgins prevents wasted time, effort, and semen. Integrate these 
four checks: 

 1. The Window Test: When flying/pooping virgins on a windowpane, look 
at their grip. If a queen repeatedly slides down the glass, her tarsi pads or 
claws are likely damaged. 

 2. First CO₂ Exposure: Inspect the immobile queen 24 hours pre-
insemination. Check all six tarsi, both antennae, and all wings for injuries or 
developmental issues. 

 3. Under the Microscope: Utilize high magnification during the active II 
procedure to double-check the rear legs and claws. 

 4. Post-Sedation Recovery: Place the recovering queen upside down on a 
business card. Healthy queens grip instantly; a lack of traction indicates 
missing tarsi pads. 

 

Why Queens with Damaged Tarsi are Superseded (from an AI search) 

Queens with damaged tarsi may not seem to be damaged enough to warrant 
supersedure in the eyes of the beekeeper but at the colony level the bees will 
loose key communicaƟon signals from the glands at the tarsi pad.  

Honeybee queens produce tarsal pheromones, which are oily secretions from their 
feet that play a crucial role in communication within the hive. These pheromones 
help maintain social structure and influence the behavior of worker bees, ensuring 
the colony functions effectively. 

Tarsal pheromones are vital for hive communication and organization. 
 Production — Tarsal pheromones are secreted from specialized glands in 

the tarsi of honeybee queens, aiding in colony cohesion. 
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 Function — These pheromones help inhibit the reproductive capabilities of 
worker bees, preventing them from laying eggs and maintaining order 
within the hive. 

 Communication — The pheromones signal to worker bees about the 
queen's presence and health, reinforcing their roles and responsibilities in 
the colony. 

 Behavioral Influence — Tarsal pheromones can affect the foraging behavior 
of worker bees, guiding them in their tasks and interactions with the 
environment. 
 

 Swarm PrevenƟon -- Inhibits queen cell construcƟon (thereby inhibiƟng 
swarming), and its producƟon diminishes as the queen ages 

 

Field Evidence 
 Case 1: At a state club II event, a member brought four prized virgins. 

Microscopic inspection revealed all four had severe tarsal damage and one 
had a chewed wing. All were transported in 3D-printed cages. Inseminating 
them would have resulted in failed introductions or rapid supersedure. 
 

 Case 2: A customer brought an expensive F1 virgin for custom 
insemination. The queen failed the window climbing test. Under the 
microscope, all six of her tarsal pads were entirely missing due to worker 
aggression through her 3D-printed transport cage. 
 

Conclusion 
Cage-induced trauma is real, widespread, and a direct driver of early supersedure. 
We must raise awareness, upgrade to 16-mesh recessed cages, and strictly 
inspect all queens prior to introduction. 
 


