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Background

• Began in Summer 2012
as sardine survey

• Added anchovy and   
mackerel in summer 2013

• Point Conception to U.S.-
Mexico border:

1. Coastal areas    
- mainland
- islands

2. Open water areas 
- 16 transects
- 5  transect groups



Aerial Transects

Camera System

• Aerial transects flown based on 
weather and study design

• FMC camera system
- Records time, location,

altitude
• Altitude

- Coastal areas – 1,000 ft
- Open Water – 2,000 ft
- All – 1,500 ft (Sum 2014)

• Possible sightings investigated
- Confirm school species, 

composition
- Tonnage estimated

• Overhead passes to take 
photos

• Resume transect
Camera Software



Boat Surveys

Tow Camera

• Directed by plane observer
• Goals

- Confirm aerial fish ID
- Collect samples

• Environmental Conditions
- SST
- Temp at Depth
- Clarity
- Salinity

• SONAR
- School density, depth

• Biological Samples
- Size
- Maturity



Boat Surveys
Summer 2012 (July 30 – Sept 27)
o Catalina Harbor, Eagle Rock, Goat Harbor 
o Toyon Bay, Seal Beach break wall 

Spring 2013 (April 22 – May 21)
o Long Point, Seal Beach break wall 
o Rock Quarry, Shipyard 

Summer 2013 (Aug 1 – Oct 18)
o Eagle Rock  

Spring 2014 (May 28 – June 11)
o Huntington Beach pier 

Summer 2014 (Aug 8 – Oct 2)
o Long Point



Results - Anchovy



Results - Anchovy



Results - Anchovy

Season Total Num. Sightings Num. Sightings Avg mt/sighting Species composition of sightings
Estimate (mt) (Total) w/Estimates

         Pure Mixed 

Summer 2012 0 1 0 N/A 1 -
   (Jul-Aug)
Spring 2013 5,000 9 1 5,000 7 2
   (Apr-May)
Summer 2013 14,532 7 5 2,906 4 3
   (Aug-Oct)
Spring 2014 6,810 11 11 619 10 1
   (May-Jun)
Summer 2014 980 2 2 490 2 -
    (Aug)
TOTAL 27,322 30 20 911 24 6



Anchovy Photographs

Huntington Beach - May 2014
Off Ventura - August 2013



• Spring 2015 field season
- Delayed due to repairs
- Diverted to bluefin tuna offshore

• Previous anchovy assessments
- NMFS-contracted spotter pilot logbook survey

• Methodology Review
- Proposed review November 2013 PFMC
- SWFSC review April 2014

Next Steps



Summary

• Survey began Summer 2012
• Collaboration between CDFW, CWPA
• Surveyed sardine, adding anchovy and mackerel in Summer 2013
• Aerial field observations note species composition and generate 

tonnage estimates
• Confirmed sightings documented with photos
• Boat surveys sample fish observed from air to confirm ID and 

obtain biological information
• Northern anchovy in coastal mainland areas, with heavy 

concentrations off Santa Barbara-Ventura 
• Survey data can be used to inform stock assessments and 

management of anchovy and other CPS



Thank You

Kirk.Lynn@wildlife.ca.gov
(858) 546-7167
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Good afternoon.  My name is Kirk Lynn I’m an Environmental Scientist with the California Department of Fish and Wildlife and member of the CPS Management Team.



Today I will discuss northern anchovy observations from the CPS aerial survey jointly conducted by the CDFW and CWPA since the summer 2012.  The survey has since been conducted biannually with spring and summer field seasons.  
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Background





Began in Summer 2012

     as sardine survey



Added anchovy and   

      mackerel in summer 2013



Point Conception to U.S.- 

      Mexico border:



1. Coastal areas    		-   mainland

        -   islands



2. Open water areas 

	 -  16 transects

         -  5  transect groups









The survey began in summer of 2012 documenting sardine observations, focusing on nearshore areas of the Southern California Bight.  In summer 2013  anchovy and mackerel species were added to the survey protocol.



The study area covers waters off Pt. Conception to the U.S./Mexico border.  Coastal areas up to 1.0 -1.5 nm from shore (orange) off the mainland and islands were surveyed.  In addition, open water areas were surveyed with 16 strip transects spaced 15 nm apart.  These were selected randomly using one transect group from five possible transect groups for each field season (Groups A – E).
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Aerial Transects









Camera System

Aerial transects flown based on 

     weather and study design

FMC camera system

         -   Records time, location,

             altitude

Altitude

         -   Coastal areas – 1,000 ft

         -   Open Water – 2,000 ft

         -   All – 1,500 ft (Sum 2014)

Possible sightings investigated

Confirm school species, 

      composition

-    Tonnage estimated

Overhead passes to take 

      photos

Resume transect









Camera Software





Specific transects flown each survey day were determined by weather conditions and remaining areas unsurveyed in study design.  A FMC camera system was used that was interfaced with GPS to record time, location, altitude, and other information with each photo taken. Initially coastal transects were flown at 1,000 ft and open water areas at 2,000 ft, but this was standardized to 1,500 ft in the summer 2014 season.



All possible sightings were investigated by deviating from transect to confirm species and obtain a tonnage estimate. For mixed schools, % spp composition was estimated. The plane then made passes directly over schools to document by photograph.  After these steps were taken, the plane resumed the transect.
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Boat Surveys













Tow Camera

Directed by plane observer

Goals

        -  Confirm aerial fish ID

        -  Collect samples

Environmental Conditions

        -  SST

        -  Temp at Depth

        -  Clarity

        -  Salinity

SONAR

        -  School density, depth

Biological Samples

        -   Size

        -   Maturity













In addition to aerial transects, ground-truthing boat surveys for CPS are conducted each field season. The sampling boat is directed to schools by the aerial observer. The goals of boat sampling are to confirm aerial species ID, and obtain biological information on CPS.  Sampling has been done through hook and line fishing with sabiki rigs, and video with a tow camera and GoPro cameras carried by divers.  Information on environmental conditions was also collected on these surveys include SST, temp at depth, water clarity and salinity.  SONAR readings were used to determine school density and depth. Collected samples were analyzed for size and maturity in the lab.  
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Boat Surveys



Summer 2012 (July 30 – Sept 27)

Catalina Harbor, Eagle Rock, Goat Harbor 

Toyon Bay, Seal Beach break wall 



Spring 2013 (April 22 – May 21)

Long Point, Seal Beach break wall 

Rock Quarry, Shipyard 



Summer 2013 (Aug 1 – Oct 18)

Eagle Rock  



Spring 2014 (May 28 – June 11)

Huntington Beach pier 



Summer 2014 (Aug 8 – Oct 2)

Long Point









These boat surveys are independent of aerial transects (although both may be done on the same day).  So far these have been conducted near the mainland coast off Orange County/Huntington Beach and around Catalina island.  Continuing efforts are being made to expand the scope of the surveys to other parts of the study area, as well as improving methods and techniques, such as using gillnets for sampling fish or CTDs for obtaining more environmental information.
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Results -  Anchovy







This figure shows all anchovy observations from aerial transects for all five field seasons to date.  Although we did not officially add anchovy and mackerel species to the survey protocol until summer 2013, we did note sightings on logsheets, sometime with tonnage estimates, but usually not.



Observations with tonnage estimates are denoted by circles, observations w/o tonnage estimates are represented by triangles. 



Anchovy for the most part were only observed along the mainland coast, with high tonnages and frequency of sightings in the Ventura-Santa Barbara area. 
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Results - Anchovy







This figure shows a blow-up of on-transect anchovy observations made in the Ventura-Santa Barbara area.  You can see some off-transect observations from Spring 2013 (green) before anchovy added to survey protocol.
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Results - Anchovy







This is Table 1 from the Supplemental Report summarizing anchovy observations from aerial transects. All sightings were from coastal mainland transects, except for one open water transect sighting in summer 2014, near San Diego.  All mixed schools were composed of anchovy and sardine.  Once anchovy was included in the survey protocol, we were able to obtain observer estimates of tonnage for all sightings, except for two sightings in summer 2013 under windy conditions.



Since observed anchovy were almost all from coastal areas and all coastal areas from 1.0 -1.5 nm were surveyed, estimates of abundance are the sum of the field estimates. This is different from sardine, where several open water transect estimates were summed and extrapolated out to estimate abundance for the open water area, and then added to coastal estimates.  For summer 2014, if this was done for the single open water estimate, this would have resulted in an estimate of approximately 6,000 tons.  We felt the sighting was more inline with a coastal sighting (at end of open water transect B16, near shore).







8



Anchovy Photographs




Huntington Beach - May 2014





Off Ventura - August 2013















Shown here are photos from the camera system of anchovy schools off Ventura and Huntington Beach. 



The schools off Ventura were part of a larger aggregation of schools totaling an estimated 10,000 tons.  It was necessary to climb to 4,000 ft to take photos due to the area covered by the schools.  



The picture of the school off Huntington Beach was taken at survey altitude of 1,000 ft.  



Sun glare affects both observer detection on transect and quality of photos when making photo passes, and is adjusted for in the field by changing flight path.
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 Spring 2015 field season

-	Delayed due to repairs

-   Diverted to bluefin tuna offshore

Previous anchovy assessments

-   NMFS-contracted spotter pilot logbook survey

Methodology Review

	 -    Proposed review November 2013 PFMC

	 -    SWFSC review April 2014











Next Steps





The current spring 2015 season has been delayed due to unforeseen engine repairs. The plane is available as of today, but the CPS survey has been superseded by recent sightings of bluefin tuna.  So, we are conducting a BFT survey focused further offshore, with any CPS observations documented, but off-transect. Given the focus on BFT now and close to the start of the summer CPS survey field season (late July – early August), it’s uncertain we’ll have a complete spring CPS season this year.



Data from the survey can potentially be used to complement existing surveys, given the ability to survey closer to shore right up to the beach. The most recent northern anchovy assessments dating from the mid-1990s conducted by NMFS used spotter pilot logbook survey data as a relative index of abundance, along with catch, egg production, and SONAR survey data. These spotter pilot surveys had an informal design, flying in areas frequented by the fishery. 



This survey was presented in November 2013 to the SSC, CPSMT, and CPSAS for a proposed methodology review. A formal review did not follow that, but the methods were reviewed April 2014 at SWFSC in La Jolla, participants included SSC, CPSMT and SWFSC staff. These meetings provided much useful input, including increased emphasis on coastal areas by expanding the survey to greater distance offshore, consideration of gear selectivity while sampling, and evaluation of the effective range of observer coverage. The aerial survey staff is considering proposing a methods review again for this November’s Council meeting, but a final decision has not been made.
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Summary

Survey began Summer 2012

Collaboration between CDFW, CWPA

Surveyed sardine, adding anchovy and mackerel in Summer 2013

Aerial field observations note species composition and generate tonnage estimates

Confirmed sightings documented with photos

Boat surveys sample fish observed from air to confirm ID and 

      obtain biological information

Northern anchovy in coastal mainland areas, with heavy concentrations off Santa Barbara-Ventura 

Survey data can be used to inform stock assessments and management of anchovy and other CPS







So to summarize,



The survey began summer 2012 as a joint effort between CDFW and CWPA to survey sardine and later anchovy and mackerel.

Aerial field observations record and document species, abundance and location of CPS schools.

Boat surveys ground-truth aerial species ID and obtain biological information from sampled fish as well as environmental conditions.

Anchovy to date have been observed almost exclusively along the mainland coastal areas, especially off the Santa Barbara-Ventura area.



Data from this survey is a direct count of CPS schools that can account for nearshore fish not detected by other surveys, and can be used to inform anchovy and CPS stock assessments and management.  
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Thank You













Kirk.Lynn@wildlife.ca.gov

(858) 546-7167







Thank you and I will be happy to answer any questions.
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SeasonTotalNum. SightingsNum. SightingsAvg mt/sightingSpecies composition of sightings


Estimate (mt)(Total)w/Estimates
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   (Jul-Aug)


Spring 20135,000915,00072


   (Apr-May)
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   (Aug-Oct)
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   (May-Jun)


Summer 2014980224902-
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Transect Type


SummerSpringSummerSpringSummer


Mainland


(n=1)


Biomass (mt)5,0691,1865,362


3,49555


Island  


(n=8)


Biomass1,475213333


6261.3


Open Water


 (n=16)


Biomass27,21010,220221


NA


0


Mainland


(n=1)


Biomass------14,5326,810350


Open Water


 (n=16)


Biomass------0


NA


630


Island  


(n=8)


Biomass------2817435


Sardine


Anchovy


Mackerel spp.






