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Table S1. Reported Local Apparent Time (LAT) and Local Mean Time (LMT) activity of the drones of Apis 
mellifera in different locations of the world. 

 
  

Legal time Solar time  
 

Location Place 
Local Apparent Time 

(LAT) 
Local Mean Time 

(LMT) 
Difference in 

minutes 
Reference 

7.87N- 80.77E Sri Lanka 12:45 pm - 03:45 pm 12:54 pm - 03:54 pm 9' [49]  
36.78N- 119.41W USA- California 02:00 pm - 04:30 pm 12:40 pm -03:10 pm 80' [50]  
30.98N- 91.96W USA- Louisiana 02:00 pm - 03:00 pm 1:10 pm - 02:10 pm 50' [51] [52]  

39N- 98.48W USA- Kansas 01:30 pm - 05:10 pm 12:15 pm - 04:55 pm 75' [42]  
52.13N- 5.3E Netherlands 12:00 pm - 04:30 pm 10:40 am - 03:10 pm 80' [53]  
46.2N- 2.21E France 02:00 pm - 06:00 pm 12:23 pm – 04:23 pm 97' [21]  
51.16N- 10.4E Germany 12:00 pm - 05:00 pm 11:00 am - 04:00 pm 60' [28]  
47.5N- 14.55E Austria 02:00 pm - 05:00 pm 01:50 pm - 04:50 pm 10' [54]  
31.04N- 34.85E Israel 01:00 pm - 04:00 pm 12:35 pm - 03:35 pm 25' [55] 
18.2N- 66.6W Puerto Rico 02:30 pm - 05:30 pm 02:30 pm - 05:30 pm 0' [10] 
30.41S- 63.6W Argentina 01:00 pm - 05:30 pm 12:00 pm - 04:30 pm 60' [56] 
6.42N- 66.6W Venezuela 12:30 pm - 07:30 pm 12:20 pm - 06:20 pm 10' [57] 
30.56S- 22.9E S. Africa 12:30 pm - 04:00 pm 12:25 pm - 03:55 pm 5' [58] 
30.56S- 22.9E     S. Africa 01:34 pm - 04:34 pm 01:29 pm - 04:29 pm 5' [59]  
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Figure S1. Individually tagged drones departing in the mornings, during the nuptial flight season. Each color 
indicates how many times each drone departed from the hive. Red = one time, green = two times, blue = three 
times, and violet = five times. 
  



 

Figure S2. Activity of all RFID tagged drones expressed as the number of days that each drone remained inside 
and outside the hive during the mating season. 

 

Data S1 

Methodology and Observations at the drone congregation areas 

Using helium balloons with a synthetic queen pheromone (9-ODA) [see 59, 60], we identified one 
DCA (26°50'10.13"S, 65°16'37.38"W) near the apiary of the Agronomy and Zootechnical Faculty of the 
National University of Tucumán and three DCAs near the apiary of Horco Molle (a: 26°47'32.97"S, 
65°19'25.72"W; b: 26°47'6.13"S, 65°19'49.98"W; c: 26°50'7.78"S, 65°17'4.06"W) (Figure 1). 

We made direct observations in the mornings, between 10 a.m. and 11 a.m., at the DCAs and 
found low drone activity (e.g., one or two drones attracted by the synthetic pheromone) during this 



time. In the afternoons, however, the activity increased significantly from hundreds to thousands. 
This is an estimated number based on the direct observations of drones following the synthetic 
pheromone attached to a balloon at DCAs for other projects [12]. 
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