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California Collaborative Fisheries
Research Program (CCFRP)

e Community science, fishery-independent
(catch- and-release)research program that

combines the expertise and ideas of:
o Fishing community
o Academic scientists
o Resources managers

e Conduct scientifically rigorous data

collection and analyses for MPA monitoring
and fisheries management, with outreach

and education to the angling community
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. Generate fine-scale spatial data on fish stocks

. Create shared understanding of the status of state marine
resources

« Build trust and facilitate communication among key stakeholders,
scientists, and resource managers

. Increase ocean stewardship




Marine Life Protection
Act (MLPA)

. State law passed in 1999

« Mandated the creation ofa network of
marine protected areas (MPAs) to protect
diversity and ecosystem function and
enhance fisheries sustainability

. Implementation occurred from 2007
(central CA) thru 2012 (northern CA)
through a process involving stakeholder
mmput and the best available scientific advice
on Sizing, spacing, and area protected

« Currently there are 124 MPAs in California
covering 16% of state waters (852 square
miles)
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California’s New Network
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Decadal Review MPA Evaluation Questions

1. Are there differences in the abundance, size structure, and biomass of
fishes inside and outside MPAs and have they changed over time?

2. How do factors such as fishing pressure, MPA area, MPA age, or
geographic location affect the strength of MPA responses?

3. Is there evidence for spillover of fishes from MPAs or are MPAs large
enough to contain the home ranges of fishes?

4. How have perceptions of MPAs changed for volunteer anglers that
participate with CCFRP?
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Where Do We Sample?

Fixed 500 x
500m Grid Cells

Afio Nuevo

MPA & REF Sites

- MPA Boundary

- MPA Grid Cells
I REF Grid Cells

Point Lobos
MPA & REF Sites




Where Do We Sample?

MPA Site
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Where Do We Sample?
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How Do We Sample? ]

e FEach time we visit a cell we aim to fish for 45
minutes, broken into three 15 minute drifts



How Do We Sample? ]

e FEach time we visit a cell we aim to fish for 45
minutes, broken into three 15 minute drifts

e Data collected during drift:
o Start/stop times

GPS coordinates

Angler number

Species caught

Totallength (cm)

Fish condition

Tag number
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Statewide CCFRP MPA/REF sites
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700+ sampling days at sea

31 sportfishing boats, 53 captains
2,000+ individual volunteer anglers f ]
200,000+ fishes (95 spp.)caught
75,000 fishes tagged and released
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How we measure relative abundance:
Catch-Per-Unit-Effort (CPUE)

Here, CPUE is catch per angler-hour

Number of fishes caught

PUE =
G [total drift time] x [# anglers fishing] - [angler off time]



Calculating Biomass  -Per-Unit-Effort
with CPUE and Length Data

Length (cm) CPUE

BPUE

(kg angler hr-1)

Published
Length - Weight
Relationships

(cm to kg)



More fish biomass in MPAs over time!
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BPUE (kg angler hr™'")

/3% of species had greater biomass inside MPAs
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Calculating response ratios to examine
the effectiveness of M P As

)

Biomass MPA
Biomass REF

Log(

Higher Biomass inside MPA
relative to Reference Site

Lower Biomass inside MPA
relative to Reference Site



On average, response ratios increase
through time on the central coast
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We can use response ratios to examine
what factors influence MPA efficacy
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Fishing effort outside MPAs influences
the positive effects of closure
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~ CCFRP Statewide MPA Highlights




North

Cape Mendocino A

Stewarts Point 1

Bodega Head A

Point Lobos 1
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BPUE (kg angler hr™")

Fish biomass is higher
inside MPAs but differs

spatially across the state

The strength of the MPA
response is much stronger in
some locations than others

What factors are responsible for

those spatial differences in
MPA effectiveness?

Ziegler et al. (2023) Conservation Letters



MPA area, location, and age predict the strength of
fish biomass responses
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™ What is the rate of spillover from MPASs to areas open to fishing?
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Tag Returns!




&0 "‘“f'?{}
5y

Moss Landing Marine Labs, along with several other institutions along the California coast, have
been working with commercial fishermen, charter boat captains, and recreational anglers to tag
and release nearshore fishes. The objective of this study is to obtain growth, movement, and
mortality rates of fishes found along the coast in order to gain a better understanding of these
economically important species. Tags may have algae growing on them, so please keep an eye out.

If you catch a tagged fish (whether you keep it or throw it back), please record and report:

» Overall health of the fish

» Health of tagging site (algae growth?) » Total length (end of snout to end of tail)
» Date caught » GPS coordinates

» Species » Depth caught

» Tag number

Moss Landing Marine Laboratories
8272 Moss Landing Road
Moss Landing, CA 95039

Email: miml-ccfrp@sjsu.edu
Phone: (831) 771-4479

To learn more about the California Ci F h Program, visit:
https://mlml.sjsu.edu/ecfr)

On February 13, 2022, you caught fish #43353,
which was a Gopher Rockfish. This fish was
tagged cs part of the CA Collaborative Fisheries
Research Program started in 2007 by Dr. Rick
Starr from Mess Landing Marine Labs and Dr.
Dean Wendt from Cal Poly San Luis Obispo in
Central Californic. The purpose of this project is
fo monitor marine protected arecs (MPAs) and
collect infermation for fisheries management. We
expanded ow program statewide in 2017 and
mow  survey MPAs all along the Cdlifornia
cocstline  with  our  partnering  irstitutions:
Humboldt State University, Bodega Marine Labs,
UC Santa Barbara and Scrpps  Institution of
Qceanography.

CA Collaborative Fisheries Research Program
Thank you for reporting your tagged fish!

Information about your fish:

Tag #B0517 Tagged Caught
Date 8/% /2021 2/13/2022
Latitude 36928 434°N 36°28472' N
Longitude 121956.838° W 121°56.7%4 W
Depth (m/f] 48.77 m [ 160 ft 384m 126 ft
Length (cm/in) 30cm [118in Approx. 11 in

To leam mote about this program, pledse \sit our
websife: hitps://www.mimlsisu.edu/ccfrp/
Like us on Facebook
Follow us on Instagram, Youlube, and Twitter
(@CCFRP)




Uses of CCFRP Tag
Return Data

Tag-recaptures provide information on
species movements and spillover from
MPAs
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Uses of CCFRP Tag -
Return Data

Tag-recaptures provide information on
species movements and spillover from
MPAs
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Uses of CCFRP Tag -
Return Data
Tag-recaptures provide information on
species movements and spillover from
MPAS 42°0°0°N -
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U Ses Of CC F RP Tag - . Moved Trom MPA to area open to fishing
Return Data .

Assessing Spillover with Central California
Tag-Recapture Data:

0.75 1

e 25,500 fishes tagged in MPAs

e 136 tag-recaptures originally tagged in
MPAs (0.5% recapture rate)

Proportion
o
3

e 17%recaptured fishes originally 025
tagged in MPAs spilled over to areas
open to fishing oo




Hypotheses for spatial patterns across
MPA boundaries

. Various hypothesized
patterns for how fish
populations may change
with increasing distance
from the MPA boundary

. We used this framework to
examine how fish biomass
changes in grid cells at
increasing distance from
the nearest boundary in
California

From Ohayon et al. (2021) Nature Climate Change
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Evidence for fishing

. Highest biomass in the
center of MPAs

. Biomass decreases from
the center of MPAs across
the boundary

. Prominent dip in biomass
occurs 1-2 km outside the
MPA boundary, indicative
of fishing-the-line effects

Jorgensen et al. (in prep)

-the-line behavior
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Evidence for fishing

In central CA the
fishing-the-line
response increases
over time from the
year of MPA
implementation in
2007

Jorgensen et al. (in prep)

-the-line behavior
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Signals of spillover extend into size structure

. Fish body size declines with distance from the MPA boundary
. Maintenance oflarge sizes near the boundary are likely a sign of spillover and
may explain why fishermen continue to fish the boundary, despite lower catches

Jorgensen et al. (in prep)
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In 2021, we conducted a statewide survey

Number of Number of Percentage of W H L’ %
CCFRP Institution Angler Respondents Recipients that
Recipients P Responded
Humboldt State University 86 21 24 4%
Bodega Marine Laboratories at o
UC Davis 160 50 31.3%
Moss Landing Marine o
Laboratories 626 63 10.1%
Cal Poly, San Luis Obispo 234 36 15.3%
Marine Sciences Institute at 123 29 17.9%
UCSB
CCFRP Survey
. N Respondents County o
Scripps Institution of o — 1
Oceanography at UCSD 157 67 42.7% 12 :
3-6 |
7-14 ,‘I
Total 1386 262 18.9% 15-28
2954 N
[] uSA Counties
IO T ciometers A
0 41 82 164 246 328
Johnston et al. (2024) Frontiers in Marine Science




Opinions of MPAs before and after
volunteering with CCFRP

. Perceptions of MPAs by volunteer anglers became more positive after
participating with CCFRP, especially for those who volunteer longer

. Anglers in southern CA started with , (15

2.8% 3.1%
more negative opinions of MPAs .
67.6% 53.6% 55.7% po Chanee

Percent Change in Opinion After Volunteering with CCFRP Il Fosiive Crange
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Northern Central Southern
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Johnston et al. (2024) Frontiers in Marine Science



Have you experienced differences in
fishing inside and outside M P As?

Anglers report that they
catch...

1. more fish,

2. a greafer diversity

of fish species, and
3. larger sizes of fish

when sampling sites
inside of MPAs

Johnston et al. (2024) Frontiers in Marine Science
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Discussion

. MPAs are working well across the statewide network. Fish are larger in body size,
more abundant, and higher in biomass in nearly every MPA sampled.

. Fishing pressure, MPA area, MPA age, and location explain differences in the
strength of MPA responses across the network.

. Despite evidence of spillover in some species, tag-recapture data indicated that
the majority of fishes remained inside MPAs for extensive periods. MPAs are
appropriately sized to encompass the home ranges of many nearshore species.

. CCFRP has shown the power of collaborative research to conduct rigorous
evaluations of MPAs in California. Outreach and education to the fishing
community has produced tangible benefits in terms of increasingly positive
opinions of MPAs.
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Thank Youl! C%LPOLY

California Collaborative Fisheries Research Program
8272 Moss Landing Road | Moss Landing, CA 95039 Center for C mwml Marine Sciences
p: (831) 771-4443 e: miml-ccfrp@sjsu.edu f: (831) 632-4403
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The California Collaborative Fisheries Research Program is a collaborative effort among researchers from Moss Landing Marine Laboratories, Cal Poly San
Luis Obispo, Cal Poly Humboldt, Bodega Marine Laboratory, UC Santa Barbara, and Scripps Institution of Oceanography. MLML would like to thank the
volunteer anglers, science crews, and captains and crews of F/Vs Caroline, Chubasco, Huli Cat, Kahuna, New Captain Pete, New Horizon, Queen of
Hearts, Sur Randy, and Tigerfish for their continued support. Fish lllustrations provided by Dr. Larry Allen.

For more information, like us on Facebook and Instagram, or visit us at https://mIiml.sjsu.edu/ccfrp/



https://mlml.sjsu.edu/ccfrp/
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