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Presenter Notes
Presentation Notes
Hi, I’m Taylor Frierson with the WDFW. I am a subtidal shellfish biologist and a co-manager for the sea urchin and sea cucumber fisheries in WA state. This is an update about the relative abundance of the sunflower sea star in south sound.


Sunflower sea star — fun facts
 Among the largest and fastest sea stars in the world!

* More abundant in shallower depths

* Generation time range of 27 to 37 years (~65 max)

* Habitat generalist on all bottom types

* Prey includes molluscs, echinoderms, and crustaceans
* Important ecological role_l‘as»a predator
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Presenter Notes
Presentation Notes
First some fun facts about sss, they are among the largest and fastest sea stars in the world! 

Growing up to about 3 feet in diameter and as heavy as 13 pounds. 

SSS can have 16-24 arms with over 15,000 tube feet that can move them 10ft/min.

More abundant in shallower depths less than 100ft and
Less common in deeper waters down to 1000ft.

Generation time range is estimated at 27 to 37 years (~65 max in captivity).

Habitat generalist on all bottom types and substrates.
Prey includes molluscs, echinoderms, and crustaceans.
Serve an important ecological role as a predator.




Sunflower sea star — sad facts

e 2013-14 Sea Star Wasting Disease Outbreak ,
. Coincided with marine heat wave
- 80-100% declines in abundance

- Ranged from Baja CA to AK s s
. Impacted populations of >20 species i 2
- Largest marine epidemic on record |

RED
* 2020 Critically Endangered with the IUCN Red List HeT

FISHERIES

* 2021 Petition to list under ESA with NOAA Fisheries
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Presenter Notes
Presentation Notes
2013-14 Sea Star Wasting Disease Outbreak
Coincided with a record-breaking MHW
80-100% declines in abundance
Ranged from Baja California to Alaska
Impacted populations of >20 species***
Largest marine epidemic on record***
Still happening today 
The cause remains unknown
Prev thought to be densovirus
Severity linked to warmer water (heat stress)
Ecological phase shift of urchin increases -> kelp loss in CA, OR

2020 Critically Endangered with the IUCN Red List

2021 Petition to list under ESA with NOAA Fisheries
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Presenter Notes
Presentation Notes
This is really interesting to point out that SSS declines varied on a latitudinal gradient.
The outbreak occurred more rapidly, killed a greater percentage of the population and left fewer survivors in the southern half of the species' range. 
SSS now appears to be functionally extinct from Mexico to the outer coast of Washington after more than 99% declines. 
Whereas  from the Salish Sea to the Gulf of Alaska were around 90% . 
Recent models signaled the importance of water temperature in predicting Pycnopodia distribution, suggesting latitudinal variation in outbreak severity may stem from an interaction between disease severity and warmer waters.


Sunflower sea star — sad facts

Smith et al. 2021

Otter abundance
(Monterey Region)

Across the mosaic, sea otter preference
for healthy urchins indirectly enhances
. forest patch resistance to overgrazing.
AR N n_dN
Active foraging urchins in
barrens are starved, but passive
foraging urchins in forests are healthy.
S TR\ Y
Released from predation pressure,
purple sea urchins shift their behavior
and transform the landscape to a patchy
mosaic of barrens and remnant forests.
YR

Sea star wasting syndrome focah'y ext:rpates
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Presenter Notes
Presentation Notes
So why do we care if SSS populations have declined so much? The reason is because of a recent series of cascading events that unfolded in CA. This drawing from Josh Smith’s urchin-otter-kelp interactions paper in 2021 is really helpful to see the timeline when a marine heat wave triggered the SSWD in 2013-14. 
That was believed to release predation pressure on purple urchins as they shifted their behavior to be more active and aggressive grazing on kelp, depleting areas of giant kelp and creating patchy urchin barrens full of starved and empty urchins. 
However, in central CA there is a thriving population of sea otters that Josh Smith found to enhance the resistance of remnant kelp forests by eating the healthy urchins, but they still ignored the barrens with the starving and empty urchins. 

Remember that in WA, we do have some remnant populations of SSS.



Sunflower sea star — South Sound
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Presenter Notes
Presentation Notes
WDFW dive surveys 2000 - 2022
Geoduck and sea cucumber
Different areas each year
Depths: 15ft to 70ft (avg 40ft)
Present on/near transect 
% occurrence of all transects
2000 - 2014 was 59%
2019 - 2022 was 1%  

WDFW trawl surveys 2008 - 2022
Bottomfish + benthic community
Same index sites each year
Depths: 30ft to 600ft (avg 300ft)
Density (n/hectare)
Pre-2014 South Sound was highest density
2021 - 2022 South Sound was zero 
SJDF, Whidbey, Hood Canal not zero 
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Sunflower sea star — Dive Surveys
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Presenter Notes
Presentation Notes
Here is a map showing all of our WDFW subtidal shellfish dive positions indicating SSS presence on/near the transect. 
On the left we have the pre-wasting disease time series of 1984 to 2013, and you see that nearly every dive in every area we saw at least one SSS. 
On the right, we have the most recent 5 years of dive positions that show the few areas we still see SSS. 
Notice that the central to eastern SJDF appear to have more consistent SSS present, while south sound appears nearly absent.
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Sunflower sea star — Dive Surveys
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Presenter Notes
Presentation Notes
Let’s zoom in to south sound and see what happened. 
During 1984 to 2013, the average occurrence per dive was 44%. Then from 2014 to 2017 it was 16%, and the last five years its 2%.  
The few places we saw SSS since 2018 were at geoduck tracts near Anderson and McNeil islands, and Hale Passage. In 2022, the only place we saw a single SSS was at Toliva Shoal.

Here are the WDFW trawl sites in south sound, and something interesting to point out with the is that the trawl caught 18x more SSS at the 3 sites in Nisqually reach than those in Case Inlet.


What’s next?

ESA petition decision to be announced soon...
» What could ESA listing implications be for South Sound and WA?

The Nature Conservancy — Roadmap to Recovery for the sunflower sea star
Captive rearing and/or translocations are being discussed
WDFW assisting research to determine causative agent & genetic resistance

WDFW will continue to monitor recovery in South Sound and rest of the State
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ESA petition decision to be announced soon…
What could ESA listing implications be for South Sound and WA?

The Nature Conservancy – Roadmap to Recovery for the sunflower sea star

WDFW assisting research to determine causative agent & genetic resistance

Captive rearing and/or translocations are being discussed

WDFW will continue to monitor recovery in South Sound and rest of the State
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