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Long	beaches	(>1	km)
1. Pyramid	Point	SMCA**
2. Kellogg	Beach
3. Gold	Bluffs
4. Reading	Rock	SMCA**
5. Mad	River
6. Samoa	SMCA**
7. Ten	Mile
8. Virgin	Creek	SMCA**

Pocket	beaches	(<1	km:120-690	m)
9. Jug	Handle
10. Caspar
11. Russian	Gulch	SMCA**
12. Van	Damme SMCA**
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NCMPA	Beach	Baseline	Study

1. Monthly	surveys	of	birds,	people,	dogs,	fresh	kelp	
plants,	wrack	&	beach	characteristics
• Surveys	of	standard	transects	on	12	beaches
• Sept	2014	– May	2015,	n =	108

2. Intertidal	biodiversity	surveys
• Summer	2014,	12	study	beaches,	540	samples	(5400	cores,	42	
m2,	~12	metric	tonnes of	sand	sieved)

3. Surfperch	abundance	&	diet,	9	beaches,	2	years
4. Night	Smelt	populations,	9	beaches,	2	years
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Beach	Zones



Beach	Characteristics:	Zone	Widths
Long	Beaches Pocket	Beaches



Marine	Wrack

• Macrophytewrack	(kelps,	eelgrass,	surfgrass)
• 20	cm2 to	1.3	m2	 per	m

• Animal	wrack	(crab	molts,	by-the-wind	sailors)
• 180	cm2 to	0.45	m2	per	m



Marine	Wrack	Subsidies

Macroalgal wrack,	far	more	abundant	on	pocket	beaches



Wrack	
Subsidies
• Kelps	
dominate	on	
pocket	
beaches

• Seagrasses
dominate	on	
long	beaches



Intertidal
Invertebrates

• High	Biodiversity		>	70	species	found
• High	Abundance	>	up	to	281,641	ind m-1

• High	Biomass	>	up	to	15,334	g	m-1



Intertidal	
Invertebrate
Richness	&	
Abundance

• Species	richness:	no	
pattern	with	beach	
type

• Sand	crabs	&	talitrid
amphipods	found	on	
all	beaches

• Composition	differed	
with	beach	type

• Long	beaches>>>	
Pocket	beaches	=	sand	
crabs

• Wrack	invertebrates:	
higher	abundance	on	
pocket	beaches

Long	Beaches Pocket	Beaches



Intertidal	
Invertebrate	
Biomass

• Long	beaches	>>>	
Pocket	beaches

• Sand	Crabs
– 78%	Long	Beaches
– 2%	Pocket	Beaches

• Wrack	Invertebrates
– 0.5%	Long	Beaches
– 58%	Pocket	Beaches

Long	Beaches Pocket	Beaches



Intertidal	Invertebrate	Biomass



Birds

Monthly	surveys	for	9	months	
(September	– May)
17,891	birds	of	68	species

8,714	shorebirds	of	20	species
4,984	gulls	of	7	species
3,559	seabirds	of	19	species



Birds
Species	Richness

• More	shorebird	species	
on	long	beaches

• More	aquatic/wading	
birds	on	pocket	beaches

Long	Beaches Pocket	Beaches



Bird	
Abundance
• Shorebirds	&	
seabirds	prefer	
long	beaches

• Terrestrial	&	
aquatic/wading	
birds	important	on	
pocket	beaches

Long	Beaches Pocket	Beaches



Bird	Abundance
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Beach	Type	
Wrack
Intertidal	Invertebrates
Birds	

-Composition
-Abundance
-Biomass

Long	Beaches

Pocket	Beaches



Beach	Characteristics	Influence	Intertidal	Biodiversity

Beach	Width



Wrack	Subsidies	&	Invertebrates		

Richness Abundance

Biomass

All	Invertebrates Wrack	Invertebrates



Shorebirds	Respond	to	Invertebrate	Prey

Richness

Abundance



Surfperch	CPUE	&	Prey	Abundance



Surfperch	diet	reflects	intertidal	prey	availability



NCMPA	Sandy	Beach	Highlights

•Diverse	&	Productive	Ecosystems
•Striking	Differences	between	Pocket	&	Long	Beaches	
•Strong	support	for	Conceptual	Framework
•High	Invertebrate	Abundance	&	Biomass
•High	Bird	Use
•New	Links	with	Surf	Zone	Fishes

•Robust	Trophic Links:
•Kelp	Forests,	Rocky	shores,	Estuaries	&	Surf	Zones
•Implications	for	direct	and	indirect	effects	of	MPAs
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