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Background



NatureLM: the first bioacoustics audio-language model
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NatureLM: technical details

● Audio encoder
● LLM: Llama-3.1-8B-instruct (fine-tuned with LoRa)



Problem Analysis



NatureLM is not robust to prompt variations

● Even small deviations from training prompts lead to large drops in accuracy



NatureLM is not able to follow instructions

● NatureLM-Audio has lost its instruction following capabilities in favor of 
task-specific ones acquired during fine-tuning



Method and Results



What do we need?

● Improving the instruction following capabilities, while retaining the 
bioacoustics expertise

● Avoiding the costly process of retraining the model



Model Merging
Researcher: solving narrow problems Navigator: navigating complex systems

University Professor



Model Merging with the base model

● We merge the fine-tuned LM with its base model through linear interpolation

LoRa update



Model Merging restores the lost capabilities

Overfitting

Generalization



New SOTA on Unseen Species Classification

● Zero-shot closed-set classification of species never seen during training



What is actually going on? Simplified Binary Setup

● NatureLM (α=1) often predicts labels outside the provided set

○ causes worse-than-random performance

● Reducing α mitigates this effect, with α=0.4 offering the best trade-off



Already Merged into the Main Nature-LM Repo

● Original authors (ESP) found it super useful and it has already been 
integrated



Thank you!


