
Jared Fernandez, Amanda Bertsch 

Fault-Tolerant Distributed Training of Language 
Models via Avian Message Passing

SIGBOVIK 2025

Under Review at Ornithological Applications



Data Center Energy Use is Growing 

• Data Centers Projected to Consume +10% of US national 
power demand by 2030



Modern Data Center Hardware is Power Intensive

700 W per GPU  +  300 W per Switch     =   Global Warming

1. Strain on electrical grid infrastructure

2. Carbon emissions → Environmentally harmful 

3. Requires knowing computer networking 



An Organic Low Power Alternative

700 W per GPU  +    <5 W per  Bird1 = Eco LLMs!

1. Birds!

Tucker, Vance A. "The energetic cost of moving about: walking and running are extremely inefficient forms of locomotion. Much greater efficiency is achieved by 
birds, fish—and bicyclists." American Scientist 63.4 (1975): 413-419.



The Solution



The Solution



Man's best friend



A modest proposal: 

Avian Message Passing

1. Replacement of costly electrical networking infrastructure 
with avian transmitters 

2. Relocation of data centers along migratory pathways 

See paper for more details



How is data routed?

As the Bird Flies:



Challenges: Packet loss



Packet loss

• Consider the Greater Snow Goose

• 3,000 km trip

• > 98% survival rate

• Per-km goose loss 
rate of 4.58 × 10−6 



How far can a bird fly without rest?

437 km

2,120 km

11,000 km



How much can a bird carry?

How heavy of a transponder 
can a bird comfortably carry?



How much can a bird carry?



How fast can a bird fly?

• Horizontally or vertically? 

                 

                 

               

                     

                  

                 

               

           

           

                       

    
               



Computing bandwidth



Sample bird bandwidths

• Over a 100km journey:

373 Mb/s

2520 Mb/s
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