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Utilizing drones in cetacean research

Looking to the future: why it is crucial to 

understand the effect of drones on cetaceans

SnotBot: Documented reactions of cetaceans to drones

Existing Research into Reactions
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So far, little work has been done on the effects of drones on cetaceans.

The two primary means of disturbance are recognised as visual (i.e. the

animal seeing the drone/drone shadow) and acoustic (the animal

hearing the drone) (Smith, C. et al. 2015). This paper also cited other

research suggesting that drones provoked less response than traditional

aerial surveys. Acevado-Whitehouse (2010) saw minimal or no

disturbance when collecting respiratory samples from four species of

large cetacean.

Alongside partners at Olin College of Engineering, we conducted tests

both in the pool and in the ocean to determine the in-air and in-water

noise produced by a number of different drone models. Our research

suggested that the noise from these two drones were well within the

levels of ambient ocean noise, and it is unlikely many species,

particularly baleen whales, would be able to acoustically detect them.

This research was later validated by a team from Murdoch University

(Christiansen, F. Rojano-Donate, L. Madsen, P. Bejder, L. 2016).

Fig. 1. TePRA. Bennett, A. Kerr, I. et al. 2015.

As with many novel applications of emerging technologies, it can be some

time for the most effective, efficient and safe uses of the technology are

determined. In order for researchers to fully exploit their potential,

permitting authorities and wildlife managers must have evidence of the

non-invasive nature of these tools.

We are still working to quantify a

range of variables at different

locations and between different

species including (but not limited

too): environmental conditions,

behavioural state, habitat use,

drone size/weight/color etc. As

such, statements regarding which

variables might increase the

chances of a reaction are difficult to

validate. Nonetheless, over the

course of the six expeditions we can

make some weighted observational

remarks.

Key Observations, Assumptions & Hypotheses'

• Environmental conditions: Calmer conditions (sea state & wind speed) and increased penetration of light through water column (unobstructed

and high sun), seemed to increase the likelihood of a reaction with humpback whales in Alaska (though such conditions would make both visual

and acoustic detection of the drone more likely). However, this could simply reflect the reduced likelihood of noticing reactions under more

dynamic environmental conditions.

• Approach angle: approaching a whale from the side significantly increased the chance of a reaction, at least with the humpback whales in

Alaska.

• Drone size: There was a slight correlation between drone size and reactions. A larger drone could make visual & acoustic detection more likely.

• Behavioural State: To better understand what causes reactions, during our first two expeditions we actively tried to elicit reactions by flying

closer than 10ft to right whales and gray whales. We were only able to elicit two reactions to Southern right whales and neither were startle

reactions. With the grey whales in San Ignacio Lagoon, the increased sea state and wind speed, poor water clarity and dynamic context (whales

playing and seeking interactions with humans on motor vessels), likely contributed to the lack of any apparent reaction or observation of such.

But the right whales were, for the most part, at rest, trying to conserve energy in relatively clear and calm waters. Given this, and the

phenomenon of kelp gulls harassing right whales, we were surprised by the lack of observed reactions in southern right whales.

Drones have extraordinary 

potential in marine mammal 

science: offering the researcher 

the potential to collect an 

extremely wide range of data 

(including respiratory samples, 

photogrammetry, behaviour 

etc.), using a single relatively 

inexpensive tool (our DJI Mavic 

PRO costs under $1,000 USD), in 

a minimally invasive manner. The 

newer models are remarkably 

practical, field friendly and easy 

to fly (though collecting  

respiratory samples requires 

more skill).

Within our SnotBot program, we have conducted six

expeditions and sampled five species: Southern right

whales, gray whales, humpbacks, blues and orca.

To collect these respiratory samples we have been

flying as low as 10ft above the whales, and at times

even below this (outside of the United States). To

date we have no data demonstrating reactions to

drones above 25ft. That said, we have anecdotal data

suggesting that in the right environmental conditions

and with the right animal, responses might occur at

higher altitudes.

* Expedition 1: Golfo Nuevo, Peninsula Valdes, Argentina; 2: San Ignacio Lagoon, Mexico; 3: Bahaia

La Paz, Mexico; 4: Frederick Sound, Alaska; 5: Loreto, Mexico and 6: Chatham Strait, Alaska.

Expedition 1: Golfo Nuevo, 

Patagonia, Argentina;   Sept. 2015

During 78 flights we recorded two

instances of whales reacting to

drones. These instances were

identical. In both cases, a logging

adult whale appeared to roll on its

side to observe the drone. There

was no startle response apparent,

and both whales immediately

returned to pre-exposure

behaviour.

Expedition 2 & 3: San Ignacio 

Lagoon & Bahia La Paz, Mexico; 

April 2016

During 76 flights we recorded

zero instances of whales reacting

to drones.

Expedition 4: Frederick Sound; Alaska August 2016

During 104 flights we recorded eight instances of whales

reacting to drones. Two of these were similar to the reactions

in Argentina. The whales rolled on their side to observe the

drone, returning immediately to pre-exposure behavior. Five

reactions did involve startle responses. The animals “bucked”
before continuing pre-exposure behavior.

The eighth whale was approached during a periodic break in

between extended displays of pec-slapping. The animal

bucked as with the other instances, but did not continue to

pec-slap. Whether the animal would have ceased its surface-

active behavior without of the presence of/reaction to the

drone was unclear.

Expedition 5: Loreto, Mexico; 

March 2017

During 34 flights, we recorded two

instances of whales reacting to

drones. Both instances were very

similar, occurring just 40 minutes

apart. The whales appeared to be

surfacing to breathe, before

swimming deeper once again.

During both, the shadow of the

drone was quite obviously above the

eye of the whales and they seemed

to be responding to this visual cue.

Expedition 6: Chatham 

Strait, Alaska; July 2017

During 105 flights we

recorded 9 instances of

whales reacting to

drones. In one of these,

the whale rolled on it’s
side to observe the

drone. The other eight

reactions involved startle

responses, whereby the

whales flinched or

bucked-similar to how

whales often react to

being biopsied. We

observed no reactions

from Orca to drones.
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Advice/Best Practice
• Approach the whale from behind. Observe and track it from around it’s

dorsal fin, moving in for collection when it begins surfacing to exhale. The

best location to collect a sample is determined by the speed of the animal

and the wind speed/angle.

• Don’t fly over the whales’ eye or let the drones shadow go over the eye.

• Being aware of key settings such as Return to Home features and automatic

landing protocols are crucial, as is use of ‘ATTI’ mode.

• The skill and experience level of your pilot is crucial if collecting blow

samples. Either practice, or find a good pilot (there are plenty around).

• Fly FPV but always have a visual observer constantly watching the drone.

Always wear safety helmet, gloves and goggles.

• Avoid the temptation to get a waterproof drone. The DJI drones are

immeasurably more field and user friendly than current waterproof models.

In +500 flights we have only had two water crashes and one was pilot error.

Conclusions
• Current evidence 

strongly suggests that 

reactions are based on 

visual, and not acoustic, 

cues. We are going to 

camouflage our drones. 

Also, remember to 

always turn off the lights 

on the drone.

• This tool might negate 

false positives. In one 

scenario we observed 

what we thought was a 

reaction to our drone, 

but on looking at the 

drone video feed, it is 

clear that a floating 

object hits the whale and 

causes the reaction. 

From a vessel you would 

not see this.

• Clearly from the amount 

of data they are capable 

of acquiring (compared 

to biopsying) this tool 

seems to be minimally 

invasive.

Above, a humpback whale reacts to the drone with a 

‘corkscrew’ startle response. The image below of a 
Southern right whale mom-calf demonstrates the 

uniquely intimate behaviours observable through this 

non-invasive technology

Fig. 2. Reactions Table


