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There Is strong regional

environmental variation across
the Channel Islands
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EAST ANACAPA ISLAND

Ecological Reserve and
location of Kelp Forest Monitoring sites
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Approach: KFM sampling design @

1 and 5 m2 quadrats 30 x 2 m belt transects

100 m fixed transect







Kelp Forests Destablized




Status

e Five a

& Trends of Ocean Resources

nalone species populations collapsed,

at least one species endangered, fisheries

closec
e Large

resident demersal fishes gone

* Ground fish fisheries in jeopardy, bocaccio
and cow cod populations ~5% unfished levels

* Fishing removed large red sea urchins,
replaced by small red and unfished purple
sea urchins—fishery landings falling

e Fishing reduced sea cucumber populations
30-80% < 6 years, fishery collapsed

» Kelp forests over-grazed, destablilized,
declining, nearly 80% gone < 20 years




RHECTARE

Large Red Sea Urchins
Strongylocentrotus franciscanus
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Purple Sea Urchins
Strongylocentrotus purpuratus
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Predator-prey interactions can lead to
changes at many levels of the food web

Food web of key players in
kelp forests

with with
Fishing Reserve

1

California Sheephead
California
Spiny Lobster

0.00201 0.0127
(#/m?)
Purple Urchin
32.8362 2.4417
(#/m?)
5 26
(% cover)

Lafferty and Behrens (2005)



Kelp Forests in Anacapa
Reserve More Resilient

e Large predators still present
(sheephead, giant seabass, lobster)

e Large red sea urchins still abundant—
nursery habitat

* Abalone still present—competing for
space and food

* Purple sea urchin population within
normal limits
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Questions from the Marine Reserve
Working Group

giffer in and




e 2005 expansion of kelp forest monitoring
and PISCO programs in coordinated e
to explore the differences between
reserves and fished areas



Are there more fish and invertebrates In the
Clreserves?




Targeted fish species are more abundant in reserves

Fish Density
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Densities of algae and invertebrates are more equal
between reserves and non-reserves

Invertebrate Density
i
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Densities of legal-sized and mature fish are greater
In reserves
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Are fish bigger In marine reserves?




Targeted fish species are larger in reserves
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Species composition differs geographically
across the Channel Islands...

Does community structure differ in and out
of reserves?




Evenness

Shannon diversity index (H")

Richness (# species per site)

Fish biodiversity differs in reserves
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Differences in community structure of
Invertebrates and algae

e Strong biogeographic differences (west vs. east)

« Strong differences in Anacapa reserve (old vs. new)
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Particular species drive the differences in
community structure

MDS Axis 2

Anacapa
reserve

Old Anacapa
reserve (e. 1978)

MDS Axis 1




Key invertebrate species can distinguish reserves
and non-reserves

%)iscriminant function analysis on KFM benthic density data (2005-2007)

85 % re- .
1 classification m |
6- success _ B Oyt

Canonical 2 (site variation)
DN

[EEN

-2 -1 0 1 2 3
Canonical 1 (reserve status)

= _ Lobster, Turban snail, Puffball sponge o
® Purple urchin, Sunflower star, Kellet’s Whelk~




Changes in community structure may require more
time than changes in abundance or size structure

Changes in community structure require;

juveniles
b

 Recruitment of young
« Growth (of both prey
and predators)



Changes in community structure may require more
time than changes in abundance or size structure

Changes in community structure require:

2. Species interactions:
« Competition
* Predator-prey interactions E
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Summary

Geographic differences in marine communities are
shaped by the environment (e.g., temperature)

@( Fish biodiversity is significantly greater in reserves

o

Y

Changes in community structure and ecosystem
function in reserves takes time (on the order of
decades)

Total fish biomass, especially predator biomass, is

~ greater in reserves

Through time, increases in top predators will likely
stimulate changes in kelp forest food web structure
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More Information on Kelp Forest Monitoring
Programs:

PISCO-Partnership for Interdisciplinary Studies@
of Coastal Oceans (www.piscoweb.orqg)

National Park Service (www.nps.qov)
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