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Presenter
Presentation Notes
The purpose of todays presentation is to provide you with an update on the progress in developing the red abalone fishery management plan.  The presentation will be given by myself and Ms. Alisan Amrhein, our visiting Sea Grant fellow that is working with the dept. abalone team in developing the FMP.  Besides the update we also wanted to share some of the important back ground information on the abalone fishery and how we have managed the fishery so far.  This is important to place context on the development of the FMP and the progress that we have made to date




 FMP Update Overview 

• Context for Abalone Fishery Management 
• Abalone Recovery and Management Plan 

(ARMP)  
• Regulation changes & ARMP transition 
• Fishery Management Plan (FMP) 

Development 
• Management Principles and Goals 
• FMP Management Framework 
• FMP timeline and next steps 
 

Presenter
Presentation Notes
In todays presentation we will cover the following discussion points

First we will explain the context of management strategies used in abalone fishery management  in comparison to other fisheries and species.
Next we will share with you the background on the development of the Abalone Recovery and Management Plan (ARMP) and the fishery management strategy we employ currently in the fishery
We will go over the recent regulations changes that occurred in the fishery and the need to transition to finer scale management as outlined in the ARMP long term plan
We will then share with you the steps that have been taken so far in developing the FMP for this fishery
We will go over the management principles and goals that have been developed to guide management of the fishery under the FMP 
We will share with you the FMP management framework that has been developed based on all of the input we have received so far
And finally we will update you on the process timeline for completion of the FMP and go over the next steps in the development process

New information to incorporate knowledge gained over the last 10 years, catch, models, 



Fishery Time Frames 

Slow Recovery  Fast Recovery 

Abalone >12 yrs 

Rockfish > 10 yrs 

Herring ~3 yrs 

Squid  9mo – 1yr 

Crab ~3 yrs 

Urchins > 7 yrs 

Presenter
Presentation Notes
Understanding how a fished species operates is crucial for successful management. Fishery dynamics are dependent on the life history of the species that is being fished, so understanding their growth rates, how they reproduce, and their survival is vital to effectively manage the fishery. Abalone are slow growers. They take a relatively long time to grow to the minimum legal size for harvest, 12 years, at which point they’ve had 6 years to reproduce before reaching legal size since they become sexually mature around 6 years of age. Other fished species reach legal harvest size much earlier, like squid and herring, big historic fisheries. Faster growing species can bounce back quicker from being overharvested. 

When abalone are overfished, it takes a long time for the population to bounce back. These “slower” species are more susceptible to overfishing, and recovery for a severely diminished population could take decades. Thus, management of the fishery needs to be precautionary. 




Abalone Recovery and 
Management Plan (ARMP) 

• Adopted in 2005  
• Recovery portion: addresses all abalone 

species subject to 1997 fishing moratorium 
• Management portion: applies to 

populations considered sustainable & 
fishable (northern CA red abalone fishery) 

• Includes interim and long-term plan for 
northern California 

Presenter
Presentation Notes
The northern ca red abalone fishery is currently managed under the Abalone Recovery and Management Plan, it was adopted in 2005 after an extensive and thorough 5 year long development effort. 
The plan covers both recovery efforts for non-fished abalone stocks in central and southern California (areas where the moratorium on abalone fishing was enacted in 1997 due to severely depleted populations) and also covers fishery management of the currently operating northern California fishery. 
It was designed to be adaptive to environmental and/or populations changes, and is based upon abalone density data used in both fishery management and recovery. 
 The plan is two tiered with an interim management plan and a long term plan. 
The fishery is currently managed under the interim plan. At the time of the ARMP drafting, there was limited existing data and resources for building the management framework, so it operates on a more precautionary basis. 
The Long term plan was conceived to operate under finer-scale management, using more data and resources that we’ve acquired throughout the years, which will allow for slightly less precaution, greater precision, and greater adaptability in management. 







Fishery Monitoring 

• Abalone densities at 
fished indicator sites are 
sensitive to fishing 
pressures (precautionary 
approach) 

• Selected high and medium 
use sites in the fishery  

• 4 sites per County 
• 49% of catch historically 

taken from these sites 

Presenter
Presentation Notes
Under the interim plan, we currently manage the fishery through indicator site monitoring. These sites are areas that are highly representative of the fishery in terms of catch and effort. Thus, they are sensitive to fishing pressures, and act as indicators of resource status. If we detect a change at the indicator sites, it alerts us to a possible larger problem with the entire population, like the canary in a coal mine concept. 

We monitor the health of the stock by measuring abalone density at these indicator sites, essentially counting abalone. The density data from site monitoring feeds directly back to fishery management. There are 4 sites in Sonoma county, and 4 in Mendocino county. 




ARMP  
Interim Management Strategy 
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Presenter
Presentation Notes
This schematic shows how we use density data from the indicator sites to inform appropriate management responses to changes in the population. 

We identified a range of densities that alert us to the health of the population. 

6,600 represents a target reference point. The target ref point is based on the average population density at the indicator sites in the fishery during the fishery years we use as a baseline, 1999-2000. Maintaining the population above this ensures a sustainable fishery. 

5,000 represents a limit reference point for the entire fishery. If density is below this, it triggers a management action, specifically calling for a reduction in catch to protect the population. This can be done through a number of ways, such as shortening the season, or reducing bag limits. 

3000 represents another limit reference point. If the overall density is below this, it calls for closure of the entire fishery. This is because the minimum viable population for abalone is 2,000 ab/ha. At the time of developing the ARMP, current science supported the minimum viable population to be 2000 ab/ha, and this is also based on our experiences with the southern California abalone fisheries. Densities less than that will not sustain the fishery. 

To stay well above that level, we created a buffer, setting the fishery closure trigger at 3,000 ab/hectare. 

On a smaller scale, site closures (as opposed to entire fishery closures) are triggered at 2,500 ab/ha, another limit reference point. 




Fishery Changes 
Harmful Algal Bloom (HAB) 
• Sonoma County August 2011 
• Large numbers of dead/dying abalone  

 
ARMP management triggers: 
 
• Overall fishery  
  density <5,000 ab/ha 
• Fort Ross density  
  <2,500 ab/ha  

Photo: Nate Buck 
Fort Ross 2011 

Presenter
Presentation Notes
To see this management strategy in action, we’ll go over recent and major fishery changes. 

Abalone densities declined dramatically in Sonoma County due to fishing pressure and a harmful algal bloom, resulting in a large die-off of abalone in August 2011 as you can see in the picture. This prompted an emergency closure in Sonoma County for the last two months of the 2011 season which impacted half of the fishing grounds. 

This graph shows abalone density in Sonoma and Mendocino counties, from two different site sampling periods. Note: for Sonoma, we wanted to see the effects from HAB event on abalone density, so all of Sonoma’s index sites were sampled in 2012, which is the average overall density shown on this graph here. 

We found that the fishery had reached an ARMP management trigger. The average density from all 8 index sites sampled from 2009-2012 had declined to below 5,000 ab/ha, the limit reference point for scaling back catch. 

At the individual site level, Fort Ross, a popular fishing site, abalone density there had declined to below 2500 ab/ha, the limit reference point for site closure. 





2014 FGC regulation changes 

Reduce catch by ≥25% according to ARMP:  
• Annual limit lowered to 18 
• Limit of 9 abalone from Sonoma and Marin 

counties combined (Fishery now has two areas, 
North and South) 

 

 Fort Ross site closure 
• Reduce by amount of catch at Fort Ross to 

address effort shift concerns  

Presenter
Presentation Notes
In reaching those two limit reference points, two subsequent management actions were triggered. 

When overall fishery density falls below 5,000, the ARMP mandates a reduction in catch of at least 25% across the board. To achieve this, multiple changes were made to the regulations. The Fish and Game Commission lowered the annual limit was lowered to 18 abalone. Furthermore, due to the issues in Sonoma county with the HAB, a limit of 9 abalone was established for Sonoma and marin counties by the Commission. This represented our first move to area-based management, creating north and south separate areas. 

With the reduced density at Fort Ross below 2500 ab/ha, this triggered a site closure. 

However, in closing a site, there is the notion that fishing effort will simply shift to other areas. we needed to further reduce the overall catch to compensate for the closure at fort ross and the possible shift in fishing effort. 



Regulation change to further reduce catch 
and improve enforcement: 

– Defined start time at 8 am  
– Anticipated impacts to rockpicking effort  
– More limited access during extreme low tide 

events 

2014 regulation changes 

Presenter
Presentation Notes
An additional part of the regulation change to achieve the mandated reduction in catch was changing the daily start time from a half hour before sunrise to 8 am. This regulation change was further supported because it also improved enforcement capability. 

Poachers would no longer be able to use pre-dawn hours to hide illegal activity. With this regulation change, we anticipated that rockpicking effort would be impacted. Rock pickers, as opposed to free diving for abalone, take abalone by going out during low tides, where the abalone are exposed on the rocks. With the later start time however, this limits the number of available low tides because in spring, the start of the abalone season, low tides more commonly occur prior to 8 am, making it easier to find abalone. 





Impact of 2014 Regulations 
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~35% catch reduction 
in 2014 from average 
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Presenter
Presentation Notes
How did the regulation change affect the fishery? This graph shows total annual catch by year. 

To give some reference, the dashed line on the left indicates the year of the Harmful Algal Bloom, 2011, and the right dashed line indicates the year that the reg changes went into effect, the 2014 season. 

In 2014 we saw an approximate 35% drop in catch, our target was to decrease by at least 25%. 





Red Abalone Catch by County 
2002 - 2014 
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Presentation Notes
Here is the total annual catch broken down by counties. Our intention was reduce catch in Sonoma the most due to declines in density starting in 2009 and the destructive HAB event. 
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Red Abalone  
Report Cards Sold 

39% fewer rockpickers bought report cards 
in 2014 

Presenter
Presentation Notes
We also saw a reduction in card sales by approximately 5000 less. In both cases (the reduction in catch and card sales), may have also been influenced by a large number of rock pickers leaving the fishery, due to the start time change and lack of low tides to successfully find abalone. There were 39% fewer rock pickers. 







ARMP Long-term Plan 

• Area-based management 
• Utilize more scientific data  

– Fishery-dependent data (i.e. catch) 
– Fishery-independent data (i.e. population 

density) 
• Move toward a Total Allowable Catch 

(TAC) management system 
• Continue to improve adaptive / responsive 

management 
 

Presenter
Presentation Notes
During the process of changing regulations under the interim plan, there was support from public and the fish and game commission to move to long term management, which the department agreed with. 

As an existing fishery with current fishery dependent and independent data, we are poised for development into the next phase of finer scale area management. This will continue to improve the adaptive and responsive management scheme we currently operate under, allowing us to move toward a true Total Allowable Catch management system. Currently under interim, we manage the fishery through a modified TAC, which is calculated average catch in the fishery, which gives us the base at which to reduce or increase catch by 25% as mandated by ARMP. 







Motivation for FMP development 

• Marine Life Management Act (MLMA) 
principles 

• Move to ARMP long-term management 
– 10+ years of data on catch and density 
– More research on fishery modeling & abalone 

biology 
– Area-based differences in the fishing grounds 

• Technical review of density methodology 
• FMP focus on red abalone fishery, existing 

and future 

Presenter
Presentation Notes
This brings us to our motivation to develop an FMP, transitioning to the vision that the ARMP had for long-term management. 

FMP development is governed by the Marine Life Management Act, which stated that FMPs “shall form the primary basis for managing CA’s sport and commercial marine fisheries.” The abalone management statute that created the ARMP preceded the MLMA statute guiding FMP development. We are using the process of further developing and implementing ARMP’s long-term strategy as an opportunity to meld the ARMP and MLMA statues through the development of a separate FMP for the red abalone fishery. 

As I expressed earlier, we are now at a point where we can move to more precise and adaptive management due to our 10+ years collecting catch and density data, and more available resources, and insight. 

The regulation change also prompted additional actions:  an independent technical review from an outside agency on our methodology in collecting density data. This technical review served as a basis for starting ARMP review and revision, leading to development of a separate FMP. 

The Fish and Game Commission approved focus of FMP management to be on the red abalone fishery, both existing and future. 

Under this FMP development strategy, the ARMP remains in effect for recovery management in areas south of the current fishery. 







FMP Development 

– Technical review (Winter 2013 – Spring 2014) 
– Public workshops & tribal consultation (Sept – Oct 

2014) 
– Public input and comments (ongoing) 

www.wildlife.ca.gov/Conservation/Marine/Red-Abalone-
FMP/Involved  

– Angler survey (Feb 2015) 
– Essential Fisheries Information (EFI)  input (July 

2015) 
– Economic Analysis (current) 

 

Presenter
Presentation Notes
Moving on to FMP development, and where we stand today. 

These are the major development steps we’ve done to date. As mentioned in the last slide, our methodology underwent a technical review by Ocean Science Trust. 

We held 4 Phase I public workshops. The goal was to gather public input, giving constituents an opportunity to express their ideas on how abalone management could be improved, and allow them to provide their vision of a successful abalone fishery. 
Also at this time, we had a tribal consultation, where we introduced the FMP development process, and engaged them to hear their interests and concerns with abalone management. 

Public comments are accepted and welcome at any time throughout the FMP development process, our website gives instructions on how to submit a comment. 

This year, we:
conducted an angler survey which gave us feedback on principles for FMP
organized a meeting with external scientists and experts 
And organized an economic analysis of the fishery. 

All of these I will present more detail on in the coming slides. 

These development steps show that we are committed to taking the time and effort required to listen to our stakeholders, and gather necessary opinions from both the public and scientific experts on abalone management



 Angler Survey Purpose 

• Characterize survey participants 
• Identify priority fishery experience 

characteristics 
• Assess fishers’ priorities regarding 

management trade-offs 
• Get feedback on report card fee 

structures 
• Incorporate results into management 

goals for the Red Abalone FMP. 
 
 

Presenter
Presentation Notes
Highlight priorities of fishermen and management tradeoffs, using the results to feed back into framework. 
The angler survey was an important initial development step for the FMP. online survey Feb 6th-Mar 6th of this year. 

The direction and questions for the survey were based on initial public input from the Phase I workshops. It gave us an idea of what to focus on in the survey. 

There were multiple purposes for the survey:

1- We sought to characterize survey participants, and obtain important demographic information on who the fishermen are.  
2- Identify priority fishery experience characteristics; what do the anglers care most about? Getting their full bag limit? Finding trophy-sized abalone? 
3- Assess fishers’ priorities regarding management trade-offs. Which management actions do anglers support or oppose?
Get feedback on report card fee structures. 
The overall purpose was to use the results to inform the FMP principles and management framework. 



 Angler Survey Participant 
Demographics 

• Over 1,600 online respondents 
   
 
 
 

 
 

Divers 
89% 

Rock 
pickers 

11% 
Participant 
Locations 

Presenter
Presentation Notes
We had a very good response to our survey with over 1600 online respondents, they represented many different parts of California, and were predominantly divers, in reference to their method of take. 



 Angler Survey Results Summary 

Support: 
• Maintain public access to fishing spots 
• Adaptive management of the fishery 
• Increase report card fee for sustainable adaptive 

management and better enforcement 
No / Neutral support: 
• Early re-opening of closed fishing spots 
• Implementation of a lottery system for cards 
• Progressive fee options 
 

Presenter
Presentation Notes
These are some of the major results from the survey. 
Maintaining public access was the highest priority for both divers and rockpickers. 
Respondents expressed support for continued adaptive management of the fishery. 
And the majority of respondents responded that they would accept higher report card fees for sustainable adaptive management and better enforcement.

Feedback on early re-opening of closed fishing spots was overall neutral, which speaks to anglers’ support for a sustainable fishery, even if some sites remain closed. 
A lottery system for report cards, which would help to alleviate fishing pressure by limiting the number of fishers allowed in specific areas, was strongly opposed. 
We introduced a progressive fee option for report cards, which would tailor to anglers’ individual fishing practices (those who opt to fish less end up paying less). This option received overall neutral support. 

To circle back, we are using these results to help us develop the best framework for the FMP, taking into consideration what abalone fishermen and the public care about. 



EFI Science Input Purpose 

• Identify Essential Fisheries Information (EFI) 
for red abalone fisheries; 

• Develop EFI table to:  
– Identify data availability and knowledge gaps 
– Prioritize EFI research topics. 

Presenter
Presentation Notes
Another major development step was the identification of Essential Fisheries Information pertinent to abalone fishery management.  To accomplish this step held a science input meeting, and invited 10 external scientific experts to help us identify EFI relevant to the CA red abalone fishery. More specifically, the goal was to develop an EFI table to help us determine what we do know and what we don’t know about the science surrounding abalone management. We sought to identify data availability and knowledge gaps, and prioritize EFI research topics. 

The results of the meeting will be incorporated into the EFI section of the FMP. 




EFI Science Input  

Example topics from EFI table: 

Better understanding 
• Age & growth 

• Reproduction 

• Stock distribution & 

composition 

• Abundance indices 
 

Poor understanding 
• Total mortality 

• Climate change 

• Oceanography 
    

Presenter
Presentation Notes
EFI topics are identified in the Master Plan, a document that guides development of FMPs as directed by MLMA.  

Some of the topics we have a fairly good understanding of and our data streams support that level of knowledge, such as age and growth, and reproduction. 

There are still some topics that we need more information and data on, such as total mortality, and climate change and oceanographic effects on abalone.  

With this EFI meeting, we were looking for input on topics that we knew less about, some of which are not readily identified in Master Plan, such as climate change and oceanography, but are still very important to understand in managing the fishery. 




Economic Analysis 

• Determine: 
– Economic worth of fishery to fishermen 
– Average $ spent per year per fishermen 
– Economic value of fishery to Sonoma & 

Mendocino counties 
• Track economic health of fishery over time 
• Collaborative project with DFW and 

Resources Legacy Fund 
• Completed by Conservation Strategy 

Fund, John Reid 

Presenter
Presentation Notes
An economic analysis is currently underway, led by John Reid at Conservation Strategy Fund. This kind of analysis has never been completed for any of California’s abalone fisheries, both past and present. Obtaining reliable socioeconomic information is crucial for successful management. 

The analysis will determine: 
The economic worth of the fishery as perceived by fishermen
The average money spent per year per fishermen on abalone fishing efforts. 
And the economic value of the fishery to Sonoma and Mendocino counties, since many people travel to those areas for fishing purposes, and that has an effect on the local economy. 
And finally, the analysis will track the economic health of the fishery over time. 



 FMP Principles 

• Based on MLMA 
- Fishery sustainability 
- Adaptive management 
- Ecosystem health 
- Cultural and tribal importance 
- Socioeconomic importance 

Presenter
Presentation Notes
This leads us to the FMP principles, guided by the principles outlined in MLMA. Moreover, these principles are adapted to represent the input that we have received thus far, what I just presented to you.  

Fishery sustainability: maintain a healthy population, and a thriving fishery for future generations (MLMA, public input, ARMP)
Adaptive management: the red abalone FMP will continue to use an adaptive approach, much as the ARMP did. 
Ecosystem health: maintaining ecosystem balance, function, and habitat quality is essential for long-term fishery and population sustainability. This principle directs responsible fishing practices to minimize habitat disturbance and incidental take of non-target species. 
Cultural and tribal importance: This principle is based on the vital need to consider constituent values when directing management. Specifically, the tribal entities that use and rely on abalone for cultural purposes. 
Socioeconomic importance: it’s very important to understand the socioeconomic impacts of the fishery on the anglers, and on the local economies along the North Coast that rely on tourism and recreation from fishery participants. 



FMP Framework  

• Area-Based Management 
• More adaptive 

– Implementing smaller adjustments to the 
fishery on shorter timescales 

– Manage the fishery by true TAC 
• Includes additional data streams  

– Builds on the success of density-based 
management 

– Fishery catch, fishery modeling, economic 
importance, and other EFI 

 
 



Abalone FMP Timeline 
Note: Bold emphasized Milestones signify public input opportunities 

Milestones 2014 2018
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

MRC Hears Proposed Process Completed

FGC Guidance on Process Completed
Phase I Workshops, Tribal Consult: 
Education & Listening Completed

Angler Survey Completed

Frame Opportunities & Goals Completed

Solicit Outside Scientific Input Completed
Draft FMP 13-Apr

CEQA
Phase II Workshops, Tribal Consult: 
Draft FMP Review & Listening *
Scientific/Peer Review *
Discuss Peer review findings with MRC 17-Nov

Refine FMP
Final Draft and CEQA to FGC for 
Approval Process 24-Aug

Regulation Changes (APA) 24-Aug

Implement FMP

ARMP update

2015 2016 2017

Presenter
Presentation Notes
Revised timeline to reflect needing more time to develop draft FMP. Expected completion date is end of 2017, early 2018. 



FMP Next Steps 

• Recreational Abalone Advisory Committee 
(RAAC) update (Nov. 2015) 

• Complete draft document by 1st quarter 
2016 

• Draft FMP input and review 
– Peer review 
– 2nd round public input workshops 
– Tribal consultation 

• California Environmental Quality Act 
(CEQA) analysis  

Presenter
Presentation Notes
Draft FMP input and review: these will happen simultaneously, peer review, public workshops, tribal consultation. 




Thank You 

 
    
 
 
   

Photo: A. Maguire 

www.wildlife.ca.gov/Conservation/Marine/Red-Abalone-FMP 



Note: The following slides are for use during 
the questions and answers session.  



EFI Science Input 
Topics:  
• Genetics, Dr. Ron Burton, Scripps 
• Kelp distribution and abundance, Dr. Michael Graham 
• Oceanography, Dr. John Largier, UC Davis 
• Socioeconomics, Dr. Robert Eyler, Sonoma State 
• Stock assessment, Dr. Jono Wilson, TNC 
• Illegal take, Special Agent Michelle Zetwo, NOAA 
• Disease, Dr. James Moore, CDFW 
• Climate change, Dr. Brian Helmuth, Northeastern Univ. 
• Ecological interactions, Dr. Jay Stachowicz, UC Davis 
• Ecosystem Management, Dr. Eric Bjorkstedt, SWFSC 
 



 FMP Management Framework 

Historical Baseline 
Approach 

Fishery 
Models 

MPAs 
Models 

(Egg-Per-
Recruit) 

Minimum 
Viable 

Population 

SocioEconomics 

Fishery 
Value 

Catch & 
Density Data 

Catch Site 
Access 

Index 
Density 

Presenter
Presentation Notes
(Do we need another slide for management framework?)

Area-based management
More adaptive
Framework going to include additional data streams other than density to achieve adaptive management; moving away from big changes (ex: 25% reductions)
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