
Figure 1 SuBastian’s remote-controlled 
manipulators gently grasp a Nautilus shell 
bearing a black coral, 550 m deep at Herald Cays. 
Researchers can extract and sequence the coral’s 
DNA and assign it to the correct family
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Remote control
Liz Sheffield reviews recent advances in 
deep sea and aerial remote technologies

Over the last few months most of us have accessed 
information, entertainment and much of our 
social interaction on a screen. But practical 

research has not stalled, and scientists able to work 
remotely have made some particularly exciting progress.

Deep sea life
The research vessel Falkor is funded by philanthropy. 
During the global pandemic, researchers connected 
with the vessel and her crew remotely from their 
homes while it surveyed and sampled the deep waters 
of Eastern Australia using an underwater robot called 
SuBastian that streamed 4K video (see Figure 1). The 
research team identified new species of fish, snails 
and sponges. While shallow corals in the Great 
Barrier Reef region are currently suffering their third 
mass bleaching event in 5 years, SuBastian’s footage 
revealed no evidence of bleaching in corals living 
below 80 metres.

The robotic dives of the latest expedition were live-
streamed via The Schmidt Ocean Institute’s channel on 
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YouTube and 112 hours of high definition underwater 
video allowed the researchers to share their knowledge 
and excitement about the discoveries around the world. 
They also interacted directly with the public via chat 
and commentary, finding — as have so many zoos, 
wildlife parks and museums that live-streamed during 
the pandemic — a huge appetite for remote interaction 
with organisms and the natural world.
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Activities
Find out how unique biochemical signatures 
might allow human remains to be distinguished 
from those of other animals, and discuss with 
your fellow students which ecosystems might 
include scavengers that could perturb plant 
detection of human remains: ‘Can the leaves 
of plants help us find buried human remains?’, 
Science Alert, 4 Sept 2020:  
https://tinyurl.com/y2t9ynw8

Get involved in a citizen science project:  
www.citizenscience.org 
For example, 41 165 people in 244 cities took 
part in the City Nature Challenge despite the 
pandemic this year. Don’t worry if you aren’t 
good at identifying organisms — download a  
free app (e.g. iNaturalist seek:  
www.inaturalist.org/pages/seek_app  
— which can give you all seven taxonomic ranks 
of an animal, plant or fungus from kingdom to 
species from a photo on your mobile).

Weblinks

‘First completely remote at-sea science expedition in 
Australia’s coral sea marine park discovers new corals 
and possible species never seen before’, Schmidt 
Ocean Institute, 24 June 2020:  
https://tinyurl.com/y6f2azab

‘Australian scientists discover new corals on most 
comprehensive deep-sea study of Great Barrier 
Reef and Coral Sea Marine Parks’, Schmidt Ocean 
Institute, 8 Sept 2020:  
https://tinyurl.com/y22vnoqs

Body farm website: https://tinyurl.com/yxcn3ywy

Detection of death
Oceans cover more than 70% of the Earth’s surface 
but forests cover more than 30% of the Earth’s land 
surface and many are difficult or dangerous to 
investigate directly. People can ‘disappear’ in forested 
areas and many missing persons have had to be 
presumed dead. The search for missing bodies usually 
starts with pedestrian surveys and cadaver dog teams. 
But when search areas are extensive or the terrain is 
rough, ground-based searches can be challenging 
and resource-intensive. Drone-based remote sensing 
strategies might be the way forward.

The average adult human contains about 2.5 kg of 
nitrogen, much of which is released and converted into 
ammonium compounds when the body decomposes. 
These compounds and the microbes associated with 
the body (the necrobiome) change the surrounding 
soil. Nitrogenous compounds in the soil can spike to 
levels 50 times higher than when fertiliser is added. 
This influences both the microbes in the soil (the soil 
microbiome) and plant composition.

Increased leaf nitrogen increases chlorophyll 
production so the spectral signature of the fluorescence 
being generated and reflected from the leaves alters. 
This means that alterations in the canopy of the leaves 
on trees in the ‘human decomposition island’ of a 
body can potentially be detected by drones carrying 
biochemical and infrared thermal sensors.

With trees acting as environmental sentinels, 
forensic investigators can make decisions that 
maximise resources and keep search teams safe in 
conflict zones. Vegetation that is currently considered 
an obstacle has the potential to become a significant 
asset in the detection of human remains.
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