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up to 10 cm / day!

• Annual life 

cycle

• Can persist 

for a 2nd year

• Macroscopic 

asexual 

phase

LIFE CYCLE

diagram from Springer et al. 2007. 

http://www.lenfestocean.org/~/media/leg

acy/lenfest/pdfs/springer_underlying_rep

ort_0.pdf?la=en

• Microscopic 

sexual 

phase

Our surveys

Sorus

on blade

Zoospores 

released

from sorus





WHY BULL KELP?

STRUCTURAL HABITAT
• Shelter for invertebrates, juvenile fish, adult fish

• Critical Habitat under the GMA & Shoreline 

Master Programs

FOOD WEB
• Grazing by invertebrates

• Biomass export to other habitats

WATER QUALITY
• uptake of inorganic nutrients

• uptake of CO2 & production of O2



CALIFORNIA

2011:  Harmful algal bloom (Gonyaulax spinifera)

↓ invertebrates
(sea stars, abalone, urchins)

2013-14:  Sea star wasting disease

↓ sea stars

2014-15:  “The Blob”; 2015: strong El Nino

↑ sea surface temperatures

2016 - 17:  Purple urchin overpopulation

Bull kelp bed decimation



Berry, 2017

WASHINGTON

68% loss of area from 2013 to 2018



FACTORS AFFECTING

DISTRIBUTION
Light

photoperiod x intensity

Temperature
3 – 17°C

Nutrients
NO3, NH4, PO4 Wave action

dissolved gases, disruption

Herbivores
urchins, mollusks, crustaceans

Competition
algae, epiphytes

Disease
Streblonema, parasitic alga



2019 MRC Boat-based Survey

Marine

influence

River

influence

Human

influence



2019 MRC Boat-based Survey

Ebey’s Landing



2019 MRC Boat-based Survey

Polnell Point



2019 MRC Boat-based Survey

Possession Point



SALINITIES



TEMPERATURES



Photo by Rich YukubouskyPhoto by Rich Yukubousky

Loggers for 

Temperature 

Profiles



Dave Davis & Barbara Hardman





6

8

10

12

14

16

18

0
6

/2
5

/1
8

 

0
7

/0
2

/1
8

 

0
7

/0
8

/1
8

 

0
7

/1
5

/1
8

 

0
7

/2
2

/1
8

 

0
7

/2
8

/1
8

 

0
8

/0
4

/1
8

 

0
8

/1
1

/1
8

 

0
8

/1
7

/1
8

 

0
8

/2
4

/1
8

 

0
8

/3
1

/1
8

 

0
9

/0
6

/1
8

 

0
9

/1
3

/1
8

 

0
9

/2
0

/1
8

 

0
9

/2
6

/1
8

 

1
0

/0
3

/1
8

 

1
0

/1
0

/1
8

 

1
0

/1
6

/1
8

 

1
0

/2
3

/1
8

 

1
0

/3
0

/1
8

 

1
1

/0
5

/1
8

 

1
1

/1
2

/1
8

 

1
1

/1
9

/1
8

 

1
1

/2
5

/1
8

 

1
2

/0
2

/1
8

 

1
2

/0
9

/1
8

 

1
2

/1
5

/1
8

 

1
2

/2
2

/1
8

 

1
2

/2
9

/1
8

 

0
1

/0
4

/1
9

 

0
1

/1
1

/1
9

 

0
1

/1
8

/1
9

 

0
1

/2
4

/1
9

 

0
1

/3
1

/1
9

 

0
2

/0
7

/1
9

 

0
2

/1
3

/1
9

 

0
2

/2
0

/1
9

 

0
2

/2
7

/1
9

 

0
3

/0
5

/1
9

 

0
3

/1
2

/1
9

 

0
3

/1
9

/1
9

 

0
3

/2
5

/1
9

 

0
4

/0
1

/1
9

 

0
4

/0
8

/1
9

 

0
4

/1
4

/1
9

 

0
4

/2
1

/1
9

 

0
4

/2
8

/1
9

 

0
5

/0
4

/1
9

 

0
5

/1
1

/1
9

 

0
5

/1
8

/1
9

 

0
5

/2
4

/1
9

 

0
5

/3
1

/1
9

 

0
6

/0
7

/1
9

 

0
6

/1
3

/1
9

 

0
6

/2
0

/1
9

 

0
6

/2
7

/1
9

 

Te
m
p
e
ra
tu
re
	(
°C
)

max	temp min	temp

Possession	Point	Benthic	Temperatures
(06/25/18	- 07/03/19)



Bulb Density Estimates

Photo by Rich Yukubousky



Bulb Density Estimates



Aerial Imaging for Kelp

• Estimate amount of 

shoreline with associated 

bull kelp

• Identify potential beds for 

groundtruthing

• Serve as baseline for 

future aerial surveys



RGB

NIR

Photos & composites by 

Gregg Ridder



~ 21.1 miles

(~ 11%)



~ 17.3 miles

(~ 9%)

2018



Anecdotal Biological Observations

kelp greenling

kelp rockfish tubesnouts

unID salmon

graceful kelp crab

shiner perch



HERRING!
https://vimeo.com/357399758



2019 Summary & 2020 Plans 

• There are distinct differences in monthly bed growth 

between marine-influenced & river-influenced kelp 

beds

• 2019 appeared to be a good year for bed area & fish 

abundance in beds 

• Water temperatures may pose a future threat & 

deserve more extensive monitoring

• Continue boat-based surveys of 3 kelp beds in 

Island County

• Continue aerial survey of Island County shoreline



THANK YOU!


