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Teach students how science can be 
used to inform management

Rocky Intertidal Monitoring

● 27 invertebrates & algae

Sandy Beach Monitoring

● Pacific mole crab



Educate
students in ocean 

science

Collect 
important long-term 

data

Inform 
scientists & 
managers

LiMPETS: Citizen Science & 
STEM Education

Empower
students by doing 

real science
Inspire

students to be 
environmental stewards



Key Elements of Program 

1. Teacher Workshop

2. Student Training

3. Monitoring

4. Data Entry

5. Optional: Science 

communication



LiMPETS Data Contributes to 
Management
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LiMPETS Science Advisory 
Panel
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● Refine network-wide curriculum and 
training materials to meet science needs

● NOAA NMS staff, researchers, partners 
and various other state resource 
managers

● Recent contributions:

○ Updated Sandy Beach protocols

○ Updated Rocky Intertidal field guide

○ 360 photo protocol for Rocky Intertidal 

sites



Methods: Sandy Beach
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● Methods revised by sandy 
beach ecologists to 
minimize disturbance

● Improved accuracy of mole 
crab abundances with 
adaptive sampling

● Sampling 4 to 24 times a 
year per site

● Sand crab adult and recruit 

abundance to 20 cm water 

depth



Methods: Rocky Intertidal
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● 6 monitoring sites in GFNMS 
management region

● Sampling 4 to 15 times a year per site

● Estimate presence/absence & 

abundance of 27 intertidal 

invertebrates and algae

● Total Counts and size measurements

○ Adoption of MARINe Ochre star 

size measurement protocol



Can student data be used to 

detect changes in the intertidal?
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● Seasonality

● Species die-offs

● Zonation shifts



Can student data be used to 

detect changes in the intertidal?
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● Seasonality

● Species die-offs

● Zonation shifts



Sea Star Wasting Syndrome
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● Die off began in 2013/2014

● Decline in all sea stars

○ intertidal: ochre star 

(Pisaster ochraceus)

○ subtidal: sunflower sea star 

(Pycnopodia helianthoides)

● Outbreak with highest 

mortalities on record





SSWS



STARS Collaboration
Contributing LiMPETS data to PISCO Post-doc, Sara 
Gravem (OSU), tracking the recovery of Ochre stars 
from SSWS

● Size measurements to track recruitment (MARINe
protocols)

● Photographing Ochre stars with visible lesions



Kelp Recovery 
Program

Area of Interest 
(AOI)



North Central Coast LiMPETS sites

Est. 2015}

Kelp Recovery 
Project AOI



How LiMPETS data can 
contribute to the Kelp Recovery 

Program

● Abundances of intertidal ochre sea 

stars, abalone, and purple urchins

● Ochre star densities and recruitment 

can be easily tracked in intertidal by 

students

● Document new SSWS infections

● Herbivores may move between subtidal 

and intertidal in search of food

Fort Ross 2018
Photo: J. Stillman



Thank You
★ David & Lucile Packard Foundation

★ Disney Conservation Fund

★ California State Coastal Conservancy

★ California Coastal Commission

★ Change Happens Foundation

★ NOAA B-WET

★ National Environmental Education Foundation

★ National Marine Sanctuary Foundation

★ Friends of Fitzgerald Marine Reserve

★ Greater Farallones National Marine Sanctuary


