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I would like to begin by 
acknowledging the 
Muwinina people as the 
Traditional Owners of the 
land that we’re meeting 
on today, and pay my 
respect to their Elders 
past and present.



National Reference Stations
• 7 stations around 

Australia
• Monthly sampling
• Since 2009
• Phyto, Zoo, molecular + 

numerous BGC data 
streams

• BGC data depth 
stratified sampling

• Moorings (near real 
time data)

Continuous Plankton Recorder
• Large spatial coverage 
• Quarterly sampling
• Since 2009
• PCI, Phyto, Zoo
• ~6-7m depth
• Regular tows over 5 

bioregions
• Little ancillary data



Multi-variable time series data
• Time series & 

trends

• Seasonality & 
anomalies

• Indices & EOVs

• Relationships

• Community level 
changes

• Species 
distribution 
models

Time Series Anomaly Seasonal cycle



I’d like to do some science, but ….
I know there’s data 

out there but 
where is it and 
how do I get it?

How was it 
collected, nets, 

CPR, can I 
compare?

I’m not the best 
coder, some of 
the tools are 

complex?

Is there 
environmental 

data too, how do I 
integrate that 

data?

What about 
satellite data, how 

do you access 
that?

Do I have to 
download it, is it 

big?



Solution





Interactive

Reproducible

Visualisations

Code

Download plots

shiny.csiro.au/BioOceanObserver



i) Policy and management decision making via State 
of the Environment reporting, improving 
information that can influence policy 

ii) Teaching applications, real examples with 
annotated code for use in Australian 
undergraduate and postgraduate courses in marine 
and environmental science

iii) Hypotheses generation & testing, exploring 
responses of marine plankton communities to 
increasing ocean temperatures in a global warming 
hotspot in Southeast Tasmania

Timeseries data applications



Generation of 
Essential Ocean 
Variable 
timeseries for a 
location

Input into 
assessments for:

i) Secondary 
Productivity

ii) Water clarity 
(turbidity, 
transparency & 
colour)

iii) Water column – 
epipelagic

iv) Water column – 
neritic

v) Harmful algal 
blooms

Australia’s State of the Environment reporting

Policy and management



Input into state 
management 
policy document

Trichodesmium 
from 3 separate 
data streams

Compare trends 
& methods

Separate species

GBR Outlook Report - changes in nitrogen fixers on the Great Barrier Reef

Policy and management



R markdown 
documents for 
teaching

Real data, real 
situations, real 
questions

Teaching applications



Research applications

Significant trends since 
2009:
Zooplankton & copepod 
abundance increasing 
Copepod length & 
copepod diversity 
decreasing
Noctiluca increasing

More, smaller copepods 
and Noctiluca
 

Zooplankton
abundance

Copepod
abundance

Copepod length

Copepod 
diversity

Noctiluca
abundance

Understanding long term changes at Maria Island

Maria Island



We can help with:

• designing tutorials,

• writing code,

• implementing updates

You can help with:

• Collaboration

• Pull Requests

• Reporting issues and feature requests

Using BioOceanObserver
Where do I find it??

shiny.csiro.au/BioOceanObserver

github.com/PlanktonTeam
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