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Indigenous & Scientific Leadership in Kelp Restoration
Builds Connections & Knowledge for People & Place in
Gwaii Haanas

Lynn Lee, Gwiisihlgaa Dan McNeill, Pauline Ridings, Mike Featherstone, Daniel Okamoto, Nathan
Spindel, Aaron Galloway, Gary Saunders, Emily Adamczyk, Luba Reshitnyk, Ondine Pontier,
Miranda Post, Robyn Irvine, Gulxa taa’a gaagii ng.aang Nadine Wilson, Sgiids Kung Vanessa
Bellis, and many many more team members
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2. Address How Past Actions have Shaped Today

Loss of First Nations access to abalone Sea otters: Special Concern

N e

Northern Abaldyne Endangered 1

We used to just go pick what was above the wa
they’d be craw/ing around in the kelp. And we
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3. Restore Relationships Among People & Place
Transform urchin barrens to kelp forests over 3 km & ~20 ha
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Gwaii Haanas, Haida Gwaii, northern BC, Canada

Gwaii Haanas National Park Reserve, National
Marine Conservation Area Reserve, and Haida Heritage Site

map © Gowgaia Institute
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Cooperative Management & Collaboration
Gwaii Haanas Archipelago Management Board

f the Haida f on + 8\Government of Canada
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Haida Ethics & Values . Guiding Principles

Yahguudang—Respect Giid tlljuus—Balance

Isda ad dii gii isda—
Giving and Receiving

Gina ‘'waadluxan gud ad kwaagid—
Interconnectedness

Gina k’aadang.nga gii uu tll

‘Laa guu ga kanhllns—
k’anguudang—Seeking Wise Counsel

Responsibility
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Haida Ethics & Values . Guiding Principles

Yahguudang—Respect

Gina ‘'waadluxan gud ad kwaagid—

Interconnectedness

‘Laa guu ga kanhllns—
Responsibility

Giid tlljuus—Balance
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Respect & Weave Different Ways of Knowing
Haida + Experiential + Scientific Knowledge
Enriched
picture

Opportunities for Innovation

Indigenous knowledge

r
Traditional knowledge
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Adapted from Tengo et al 2014

Richer Perspectives
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Respect & Weave Different Ways of Knowing

Haida + Experiential + Scientific Knowledge
Opportunities for Innovation Enriched
picture

Richer Perspectives

Weaving together

Adapted from Tengo et al 2014
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Effects of Past
Actions on Present

Trophic cascade

Mritime fr trade
late 1700s — mid-1800s
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Haida, sea otters, shellfish, kelp
& coastal ecosystems
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Effects of Past

Actions on Present \

Trophic cascade /

Shellfish released from J
predation when sea I
otters extirpated

~
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“Below high water mark in some
places the large urchins are very

thickly strewn over the bottom.”

~ George Dawson, 1877, Houston-
Stewart Channel,
Haida Gwaii
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Sea otters
recovering

Sea otters

© Lynn Lee
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Dynamic Mosaic of Ecological Conditions
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Sea otter
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Mimick Sea Otter Predation on Urchins to Restore Kelp

Promote Cultural Social & Ecologica'l ‘

Foster/ Reélll%%:e to¢CI|mate Ch,ange

v | - Increased local biodiversity
" + habl%a‘tifor s’ﬁczes importantjtolpeople

il pHysmaI shoreline protection
3 P .(':‘allrbon'cycllng & sequestration
Mltlgat‘e low dlssolved oxygen & acidification

NUtrientisubsidies to coasts & deepwater

Potential source for carbon storage

© Lynn Lee
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Ecological & Cultural Importance
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Ecological & Cultural Importance
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Share Knowledge & Build Capacity
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Kelp Restoratlon via Urchin Cracking & Fishing

, © Parks Canada/!C'Hi UstonE

© Ryan Miller/millermarine.ca / © Pacific Urchin Harvesters A’ssbciatiori _
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Kelp Restoration via Urchin Cracking & Fishing

B3Ik coastline 0 18 @) depth
. ~150 diver days
e 6 commercialivessels pre -
1 Haida Fisheries vgss/el' \ /2
o+ =500 OpO urchins removed/cracked
« >90% reductlon |n urchin density
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Annual Site Maintenance via Commercial Fishing
& Urchin Cracking Monltored by Halda Guardlans
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Guuding.ngaay Red Urchin Traditional Food to Communities
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Pre- & Post- Work... Urchin & Abalone

CONTROL TREATMENT
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Pre- & Post- Work... Kelp Recovery 5
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Pre- & Post- Work... Kelp Recovery ‘ » L

CONTROL TREATMENT © Ryan Miller
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July 2018 8 months after work... July 2019
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2017 & 18 2019-2021
Pre-restoration Kelp Canopy Change Post-restoration
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2017 & 18 2019-2021
Kelp Canopy Change Post-restoration
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Algal Diversity Change
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BUT... urchins are not all the same
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Does kelp restoration increase urchin gonad mass?

Edge of Kelp
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Edge of Kelp

Red Sea Urchin

island

® Faraday
A Murchison

habitat

B barrens
= kelp

Respiration

L | -

10 30 100 300
Wet Mass (9)
Spindel, Lee & Okamoto. 2021. Ecology
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Edge of Kelp

Red Sea Urchin

island

® Faraday
A Murchison

habitat
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Edge of Kelp

Red Sea Urchin

island

® Faraday
A Murchison

habitat
B barrens

Respiration

L | -

30 100 300

Wet Mass (Q)
Spindel, Lee & Okamoto. 2021. Ecology
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How do you get urchins out of a funk?

Barrens Kelp
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How do you get urchins out of a funk?
Give them kelp!

Barrens Kelp

100 1

751

Respiration

N
(&)}
1

Spindel et al. In prep.

0 10 20 30 0 10 20 30
Days since experimental feeding or starvation
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You are what you eat!
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Build & Lab Test a
Biomarker Library

class

Bangiophyceae
Florideophyceae
Phaeophyceae
Ulvophyceae

order

O
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Bangiales
Bryopsidales
Ceramiales
Corallinales
Desmarestiales
Dictyotales
Gigartinales
Hildenbrandiales
Laminariales
Nemaliales
Nemastomatales
Peyssonneliales
Rhodymeniales
Ulvales

NMDS2
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A
g

NMDS1
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Trace Food Web Changes with Biomarkers

Canada
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Metabolic Response Differs by Life History Strategy

Red Sea Urchin
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Tracking Fine-scale Northern Abalone Movement
Preliminary data over 15 days in summer/fall 2021

96712 56785

Data:
Okamoto & Lee
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Foster Collaborations into the Future

Pllot alterﬁgﬁ?tlvﬂe urchin ﬂ!srhﬁmg other strategles to helpkelp:_.:
e Continue S|te maintenance, monitoring & research

 Continue communlty outreach & education

 Expand kelp restoration area & share experiences with others

e Stay joyful & open to surprises & possibilities!

© Markus Thompson/thalassia.ca

; - . . >
iRyan Miller/millermarine.ca
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Haawa, Haw’aa, Thanks
for listening! QUESTIONS?
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From Urchin Barrens to Kelp Forest

(72) HAIDA NATION
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