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Diversity of Connected People & Places
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National Marine Monitoring Framework

image: http://colorfulprincipal.blogspot.com/2013/10/one-size-does-not-fit-all.html

Integrated place-based 
monitoring program

Consistent, yet flexible 
monitoring framework to 
fit diversity of sites

The Challenge & 
Opportunity…



Experience from 
Gwaii Haanas
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SARMMLSP CoRe EBM
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How We are a Fishbowl
5 stories
• Ocean condition
• Invasive species
• Eelgrass
• Kelp
• Abalone



Ocean condition
• Mooring buoy
• Tidbits for SST
• TSG on Gwaii Haanas II

Pinnipeds & Sea otters
• Sea lions
• Harbour seals

Pollution Tracker
Ocean noise & 
Cetacean use
• Hydrophones
• Cetacean Sightings



SARMMLSP EBM

(1) Nearshore
temperature 

sensors
Summer 2016 -

present

(2) Juan Perez 
Sound mooring 
buoy with DFO
Summer 2017-

2021

2016 2017 2018 2019

(3) Recommended 
indicators & 

metrics
for ocean 
condition 

monitoring

2020

(4) pH sensors 
deployed on JPS 

mooring buoy
Data expected 
summer 2020

Ocean Condition
(3) Ocean 
Condition 

Compilation & 
Expert 

Workshop
Feb 2019

(2) Good data
Conductivity, 

temperature & 
depth + currents 

(2017) + ocean noise 
& cetacean calls 

(2018)

(4) Purchase 
ocean pH sensor 
& CTD (sonde)

March 2019

CoRe

(1) Good data
for some sites; 

other sites blown 
out over winter

(5) RV DT cruise 
with CTD
Jun/Jul 2019

Satellite 
imagery



CTD profiles around Lyell Island
August 2018 - south to north clockwise

Hannah, Page, Wright 2019

Left side of graphs

Right side of graphs



Salinity – Aug 2018

Mooring location 
365 m depth

Hannah, Page, Wright 2019



Temperature – Aug 2018

Mooring location 
365 m depth

Hannah, Page, Wright 2019



Dissolved Oxygen – Aug 2018

Mooring location 
365 m depth

Hannah, Page, Wright 2019



Summer 2017 & 2018

Hannah, Page, Wright 2019

Temperature Salinity Dissolved Oxygen

Fluorescence Transmissivity
2017
2018



Zooplankton in Summer 2017

Hannah, Page, Wright & Galbraith 2019

JPS4

JPS7
JPS1

No. of species

Total abundance



Phytoplankton in Summer 2017
JPS4 Outer

JPS1 Inner

Hannah, Page, Wright & Galbraith 2019

• # of cells in JPS1 > JPS4 by 42 %
• Lots of miscellaneous flagellates
• Dinoflagellates JPS1 > JPS4      

directly related to increase 
in Alexandrium (PSP) 
& Dinophysis (DSP) 

Misc. 
Flagellates

Misc. 
Flagellates

Centrics

Centrics

Dinos

Dinos

Alexandrium (PSP)

Dinophysis (DSP)



Invasive Species Settlement Plates
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Invasive Species Settlement Plates



20172015

Invasive Species Settlement Plates



Eelgrass Meadow Sampling 2001-2019

• Fish diversity & abundance
• Eelgrass shoot density & biomass
• Epiphyte biomass

photo:Gw
aiiHaanas



Eelgrass Meadow Sampling

Eelgrass shoot density

50 cm x 50 cm

10 cm



Eelgrass Meadow Sampling

Eelgrass shoot density

2004 2018



Eelgrass Meadow Sampling

2004-05 2016-17

Marine heat 
wave effects?

New marine 
ecologist?

Eelgrass shoot density



Eelgrass Meadow Sampling

Eelgrass shoot biomass

Marine heat 
wave effects?

2004-05 2016-17

New marine 
ecologist?



Eelgrass Meadow Sampling

Mean maximum blade width/shoot

2004-05 2015-16

Marine heat 
wave effects?



Eelgrass Meadow Mapping 2016-18



2018

2017

2016

Eelgrass Meadow Mapping 2016-18



Kelp Forests

• Kelp density & biomass
• Kelp canopy
• All kelp cover
• Fishes
• Invertebrates
• Other metrics

photos: Ryan Miller/millermarine.ca



Kelp Forest Fishes
2009-13 SCUBA surveys
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Kelp Canopy Mapping . UAT (drone) imagery



Kelp Canopy Mapping . UAT (drone) imagery



Figure courtesy of: Dr. Tom Bell, 
University of California, Santa Barbara

Kelp Canopy Mapping . Satellite imagery



<20 mm

20-49 mm

50-69 mm

70+ mm

Northern Abalone
abalone photos:Lynn Lee; condo photo:Haida

Fisheries

2005 2015



Extending abalone time series with traditional knowledge
in Heiltsuk traditional territory

Traditional & Local Knowledge
Deeper understanding of relationships & change

Lee et al. 2018, Conservation Letters



Lee et al. 2018, Conservation Letters

Traditional & Local Knowledge
Deeper understanding of relationships & change
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Environmental 
quality Marine use

SARMMLSP CoRe EBM

Species & Habitats



ECVs

SARMMLSP CoRe EBM

eEOVs

Tiered Monitoring 
to address funding, capacity & 
program sustainability

Honda

Cadillac



ECVs

SARMMLSP CoRe EBM

eEOVs
Low to High Tech
to address funding, capacity & 
program sustainability



How We are a Fishbowl

What matters for 
integrating metrics 
across space & time?

Unit & Size?

# Replicates?

Where?

Timeframe?

Protocol?Technology?

Local to Regional 
to Global

How do we 
effectively deal 
with the data?

WHAT?



Gwaii Haanas as a Collaborative Sentinel Site!

Good People Working Together

http://www.haidanation.ca/
http://www.dfo-mpo.gc.ca/index-eng.htm


image: Lynn Lee

Measure things that…
• Matter to people… in places they care about
• Are easy to measure consistently with accessible technology
• Draw on strengths & build capacity in collaborations
• Span across needs & link programs at multiple scales
• Proactively inform anticipated management issues
• Foster flexible, collaborative problem-solving
• Build relationships with good people!



Eelgrass density

Also seize opportunities...when a dead whale falls…



photo: Lynn LeeThank you . Haawa
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