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AGENDA
WEDNESDAY, DECEMBER 7th
The Jolla Shores Hotel

18:00-21:00
Informal welcome gathering at the bar of the Shores Restaurant, La Jolla Shores Hotel, La Jolla
THURSDAY, DECEMBER 8th
Summer Auditorium, Scripps Institution of Oceanography
8:00 

Registration

9:00 

Opening of the Conference

Welcome- Nancy Lo (SWFSC)

9:10

Opening Remarks- Dr. Francisco Werner, Director (SWFSC)
9:20

Regional Sardine Fisheries Reports (20 minutes each)
California- Kirk Lynn (CDFG)
9:40
Canada- Jordan Mah (DFO)
10:00
Break
10:20
Oregon and Washington- Gregory Krutzikowsky (ODFW), Lorna Wargo (WDFW). Dale Sweetnam (SWFSC) to present
10:40
Bahía Magdalena- R. Félix-Uraga, F. N. Melo-Barrera, C. Quiñónez -Velázquez, E. Álvarez-Transviña, and R. García-Morales. (CICIMAR -IPN, La Paz)(COFAA and EDI) 
11:00
Gulf of California and Ensenada- Manuel Nevárez-Martínez (INAPESCA-CRIP Guaymas)
11:20
Stock Structure- Russ Vetter (SWFSC)
11:40
Biomass- Nancy Lo (SWFSC)
12:00
Lunch
13:30
Stock Assessment- Kevin Hill (SWFSC)
13:50
Ecosystem- Andrés M. Cisneros-Montemayor and U. Rashid Sumaila (UBC) 
14:10 
Research Plans and Reports


Biomass

West coast of Vancouver Island 2011 Sardine Trawl Survey and Aerial Survey Trials - Linnea Flostrand, Jake Schweigert, Jackie Detering and Vanessa Hodes (DFO)
14:30 
Larval abundance of Sardinops sagax in the Sebatian Vizcaíno area during 1997-2003 Imecocal Cruises - Martín E. Hernández Rivas, Sylvia P. A. Jiménez Rosenberg, Alejandro Hinojosa Medina, Ricardo Saldierna Martínez and Gerardo Aceves Medina (CICIMAR)
14:50 
A comparison of Pacific sardine (Sardinops sagax) abundances estimated using multiple fisheries-independent methods and a stock-synthesis model - David A. Demer, Juan P. Zwolinski, Kyle A. Byers, George R. Cutter Jr., Thomas S. Sessions, and Beverly J. Macewicz (SWFSC)
15:10
Break 

15:30

Ecosystem

Ecosystem-Economic "eco2" Model of the California Large Current Ecosystem - U. Rashid Sumaila (UBC), Andrés M. Cisneros-Montemayor (UBC), and Samuel Herrick (SWFSC)
15:50 
Stock Assessment 

Population analysis of coastal pelagic species off the USA Pacific coast using age-structured statistical catch-at-age/length models - K. T. Hill and P. R. Crone (SWFSC)
16:10
The Impact of Spatial Structure Assumptions on the Pacific Sardine Assessment - Felipe Hurtado-Ferro (SAFS),  André E. Punt(SAFS), and Kevin T. Hill (NMFS)
16:30
Age Growth

Age and growth of Pacific sardine in California during a period of stock decline and geographical expansion - Emmanis Dorval (SWFSC), Jenny McDaniel (SWFSC), and Dianna Porzio (CDFG)
16:50
Weight of evidence approach to age-determination of sardine (Sardinops sagax) off southern Australia - T.M. Ward, A.J. Ivey and P.J. Rogers (SARDI) 
17:10
Adjourn
18:30
Dinner at the Fish Market restaurant, sponsored by the California Wetfish Producers Association 
FRIDAY, DECEMBER 9th
Sumner Auditorium, Scripps Institution of Oceanography
8:00
Research Plans and Reports (continued)

Age Growth

Age and growth of Pacific sardine off the west coast of Baja, California in 2005 - Y. A. Green-Ruiz (CRIP, Mazatlán- INAPESCA), A. Cota-Villavicencio (CRIP Ensenada-INAPESCA), E. Cotero-Altamirano (CRIP Ensenada-INAPESCA), A. Verde-Hernàndez (CRIP, Mazatlán- INAPESCA), and Vianey Ibarra-Abrajan (Servicio Social FACIMAR-UAS) 
8:20
Oceanographic Conditions
Size variability of the Pacific sardine Sardinops sagax (Jenyns, 1842) and its relationship with the environment in Bahia Magdalena, BCS from 1982 to 2009 - Alvarez-Trasviña, E (CICIMAR –IPN, La Paz. Becario PIFI-CoNaCyT), R. Félix-Uraga, C. Quiñonez-Velázquez, and F.N. Melo-Barrera (CICIMAR –IPN, La Paz. Becarios COFAA and EDI)
8:40
Pacific sardine abundance and associated oceanographic conditions off northern Oregon and southern Washington in 2011- Robert Emmett (NWFSC, Hammond), Marisa Litz (NWFSC, Newport), Andrew Claiborne (NWFSC, Newport), and Paul Bentley(NWFSC, Hammond) 
9:00
Interannual and decadal change of spring spawning of sardine in the IMECOCAL area. Tim Baumgartner (CICESE)
9:20
Stock Structure

Discrimination of Pacific sardine (Sardinops sagax) subpopulations using δ18O values of otolith cores to calculate larval rearing temperature - Sharon Z. Herzka (CICESE), Jorge A. Cerón (CICESE), Casimiro Quiñónez- Velázquez (CICIMAR-IPN), Paula Pérez Brunius (CICESE), and Timothy Baumgartner (CICESE)
9:40
Regional differences in Pacific sardine populations determined by otolith morphology - Barbara Javor, (SWFSC)
10:00
Break
10:20
Special Session: National Management Stratagies of Sardine Population- Kevin Hill (SWFSC), Jake Schweigert (DFO) and Manuel Nevárez-Martínez (INPAPESCA-CRIP)
11:30
Focus Issue: 2012 Coast-wide Survey- David Demer (SWFSC), Jake Schweigert (DFO) and Tim Baumgartner (CICESE)
12:30
Lunch
13:45
Working Group (WG) Breakout Sessions

WG1. Regional Biomass, Nancy Lo (SWFSC)

WG2. Stock Structure, Age Structure, and Adult Sampling, Russ Vetter (SWFSC)

WG3. Industry Trends and Issues, Mike Okoniewski (Pacific Seafood)
15:00
Break
15:30
Plenary Sessions for reporting results of WG discussions
17:00
Closing Remarks

17:30
End of conference
SATURDAY, DECEMBER 10th
Large Conference Room, SWFSC, 3333 N. Torrey Pines Court
8:00-17:00
Sardine Otolith Workshop

POSTER SESSION





December 8th & 9th
Sumner Auditorium, Scripps Institution of Oceanography
Thermoregulation behavior of sardine, Sardinops sagax caeruleus (Jenyns, 1842) at different thermal fluctuations - Marcel Martínez Porchas (CIAD) and Mónica Hernández Rodríguez (CICESE)
Spatial and temporal length distributions off California from Daily Egg Production Method surveys conducted 1986-2011 - Beverly Macewicz, David Griffith, Nancy Lo (SWFSC)
Analysis of the potential application of an ecosystem-based management approach to the sardine fishery in the Gulf of California, Mexico – F. Huerta Orozco, G. Ponce Díaz and J. L. Castro Ortiz (CICIMAR – IPN, La Paz)
Posters will be displayed around the meeting hall for the duration of the forum.

WORKING GROUPS/CONTRIBUTERS/COMMITTEES
WORKING GROUPS:

The principal goal of the working groups is to promote coast-wide cooperation in producing information needed regarding the biology and dynamics of the population:

WG1. Regional Biomass, Nancy Lo (SWFSC)

WG2. Stock Structure, Age Structure, and Adult Sampling, Russ Vetter (SWFSC)
WG3. Industry Trends and Issues, Mike Okoniewski (PSC)
CONTRIBUTORS:

California Wetfish Producers Association

PROGRAM COMMITTEE:
Dr. Nancy Lo (SWFSC) 

Dr. Sharon Z. Herzka (CICESE)

Dr. Timothy Baumgartner (CICESE)

Dr. Robert Emmett (NWFSC)

Dr. Jake Schweigert (DFO)


LOGISTICS COMMITTEE:
Dr. Russ Vetter (SWFSC) 
Diane Pleschner-Steele (California Wetfish Producers Association)
Anne Allen (SWFSC)
Jenny McDaniel (SWFSC)

Stephanie Schott (SWFSC)

EXECUTIVE COMMITTEE:

Dr. Nancy Lo (SWFSC) 
Dr. Sharon Herzka (CICESE) 
Dr. Robert Emmett (NWFSC)
Dr. Jake Schweigert (DFO)

ACRONYMS

CDFG

California Department of Fish and Game 

CIAD

Centro de Investigación en Alimentación y Desarrollo

CICESE

Centro de Investigación Científica y de Educación Superior de Ensenada 

CICIMAR

Centro Interdisciplinario de Ciencias Marinas 

CONAPESCA

Comisión Nacional de Acuacultura y Pesca 

CRIP

Centro Regional de Investigación Pesquera 

DFO

Department of Fisheries and Oceans, Canada 

FACIMAR

Facultad de Ciencias del Mar

IMECOCAL

Investigaciones Mexicanas de la Corriente de California

INAPESCA

Instituto Nacional de la Pesca

IPN

Instituto Politécnico Nacional


NMFS

National Marine Fisheries Service


NWFSC

Northwest Fisheries Science Center 


ODFW

Oregon Department of Fish and Wildlife 

PSC

Pacific Seafood Co


SAFS

School of Aquatic and Fishery Sciences, University of Washington

SARDI

South Australia Research and Development Institute


SIO

Scripps Institution of Oceanography, University of California San Diego 

SWFSC

Southwest Fisheries Science Center, National Marine Fisheries Service 

UBC

University of British Columbia

WDFW

Washington Department of Fish and Wildlife 

CONTRIBUTED ABSTRACTS AND SUMMARIES - ORAL PRESENTATIONS

(In order of presentation)
THURSDAY, DECEMBER 8th

14:10 pm

WEST COAST OF VANCOUVER ISLAND 2011 SARDINE TRAWL SURVEY 

AND AERIAL SURVEY TRIALS

Linnea Flostrand1, Jake Schweigert1, Jackie Detering1, and Vanessa Hodes2

1Pacific Biological Station, 3190 Hammond Bay Rd. Nanaimo, BC V9T 6N7

2 Department of Fisheries and Oceans, Canada
Linnea.Flostrand@dfo-mpo.gc.ca
Summer surveys directed at collecting information on sardines off the WCVI started in 1997. Fishing is conducted in surface waters (< 30 m) using a mid-water trawl towed at average speeds approximating 4-5 knots. Since 2006, sampling has been conducted at night.  In 2011, the locations of stations were identified prior to the survey by randomly selecting sites along a 10x10km grid representing approximately equal sampling intensity in zonal divisions of the region. A total of 68 trawl tows representing an area of approximately 16,740 km2 were sampled.  Forty-one of the 68 tows collected sardines and positive sardine trawl catches were scattered throughout most of the region. Preliminary mean estimates of biomass for the region, depending on methods of zonal stratification, range from 143,000-151,000 metric tons, which is approximately twice the amount estimated for the region from the 2010 survey.  Biomass estimates are based on extrapolating the average catch density (t/km3) by stratum over an estimate of the stratum’s spatial size (km3) and then summing across strata. Most sardines ranged in fork length from 23-28 cm, with a prominent mode and average length ~ 24cm and average sardine weights by sample varied from 163-182 g.

In 2011, aerial survey trials were conducted over marine waters of the WCVI and Central Coast regions of British Columbia using a system called CASI (Compact Airborne Spectrographic Imager). Trials were coordinated by a technical team from ASL Environmental Sciences Inc. and approximately 12 hours of continuous CASI data were collected over two survey days in late July. Due to cloud cover, survey altitudes were frequently relatively low (1000-1500 feet), resulting in relatively narrow fields of view. In addition to the CASI records, digital photographs were collected approximately every 8 seconds.  Survey efforts initially focused on ground-truthing observations where sardine schools were known to occur in order to calibrate equipment settings. The CASI approach is a novel approach for surveying sardine in British Columbia waters. The data collected from the CASI system have yet to be analyzed and the feasibility of conducting aerial surveys in British Columbia requires further evaluation.

THURSDAY, DECEMBER 8th

14:30 pm

LARVAL ABUNDANCE OF Sardinops sagax IN SEBATIAN VIZCAÍNO AREA DURING 1997-2003 IMECOCAL CRUISES.

Authors: Martín E. Hernández Rivas, Sylvia P. A. Jiménez Rosenberg, Alejandro Hinojosa Medina, Ricardo Saldierna Martínez y Gerardo Aceves Medina. 

CICIMAR-IPN

mrivas@ipn.mx
Sebastian Vizcaino bay has been traditionally considered the center of spawning for the Pacific sardine (Sardinops sagax), several papers reported this area, as the major spawning ground during the low abundance periods and this shift to central California during high abundance periods.

In order to establish if the three stocks (c.f. Félix-Uraga) spawn in Punta Eugenia vicinity, we analyzed the larval abundance of pacific sardine in an area of 35,678 km2, Vizcaino priority region for conservation.

We found the presence of two stocks, cold and temperate, the cold stock spawn occur in April primarily, and in some years in January, the temperate stock spawn in summer, fall and mainly in winter.

The tendency of the cold stock is to diminish while the temperate stock seems to be increasing from 2002 to 2003 period, following the tendency of SST.

Finally we calculated the larval index of sardine larvae by cruise, in same area.

THURSDAY, DECEMBER 8th

14:50 pm

A COMPARISON OF PACIFIC SARDINE (Sardinops sagax) ABUNDANCES ESTIMATED USING MULTIPLE FISHERIES INDEPENDENT METHODS AND A STOCK SYNTHESIS MODEL

David A. Demer, Juan P. Zwolinski, Kyle A. Byers, George R. Cutter Jr., Thomas S. Sessions, 

and Beverly J. Macewicz

Southwest Fisheries Science Center

8604 La Jolla Shores Drive, La Jolla, CA 92037, USA

David.Demer@noaa.gov
The abundances and distributions of the ‘northern’ stock of Pacific sardine (Sardinops sagax) in the California Current have been surveyed by the Southwest Fisheries Science Center during spring 2006, 2008, 2010, and 2011, and summer 2008, using acoustic-trawl (ATM) and Daily Egg Production (DEPM) methods. During summer 2009, 2010, and 2011, the fishing industry sponsored surveys of the stock using an aerial-photogrammetric method (APM). Here, the methods and results from the 2011 ATM survey are documented; and the six-year time series of ATM-estimated sardine abundance is compared to estimates from the DEPM and APM surveys. These fisheries-independent estimates are also compared to results from the stock-synthesis assessment model which incorporates information from the APM and DEPM method surveys, and fishery-landing data. Comparisons among the estimates and similarities in the apparent stock trajectory are discussed.

THURSDAY, DECEMBER 8th

15:30 pm

ECOSYSTEM-ECONOMIC "eco2" MODEL OF THE CALIFORNIA LARGE CURRENT ECOSYSTEM

U. Rashid Sumaila1, Andrés M. Cisneros-Montemayor1 and Samuel Herrick2

1. University of British Columbia

2. Southwest Fisheries Science Center

r.sumaila@fisheries.ubc.ca
First, we build on our presentation on the BC Shelf part of the California Current Large Marine Ecosystem (CCLME) to extend the modeling work to the whole of the CCLME. This ecosystem-wide model will be used to investigate the multispecies issues related to the role sardine plays as forage in the CCLME. In this portion of the talk, we will focus on the data needs, both ecological (e.g., landings and biomass estimates) and economic (e.g., price, discount rates and cost of fishing) for not only sardine but other important species of the CCLME. The second part of the talk incorporates available data to present preliminary estimates of market or use values from the California Current Large Marine Ecosystem.

THURSDAY, DECEMBER 8th

15:50 pm

POPULATION ANALYSIS OF COASTAL PELAGIC SPECIES OFF THE USA PACIFIC COAST USING AGE-STRUCTURED STATISTICAL CATCH AT AGE/LENGTH MODELS

K. T. Hill and P. R. Crone

Southwest Fisheries Science Center

8604 La Jolla Shores Drive, La Jolla, CA 92037, USA

Kevin.Hill@noaa.gov
Historically, Pacific sardine and Pacific mackerel inhabiting the California Current ecosystem represent two coastal pelagic species that have supported both commercial and recreational fisheries along the USA Pacific coast over an extended timeframe. These species generally represent transboundary stocks to some degree, with distribution extending south into waters off Mexico and north along the coast of Canada in any given year depending on oceanographic conditions. Management of these fisheries over the last several years has been based largely on results generated from formal, peer-reviewed stock assessments using a model framework that allows full integration of population size and age structure and auxiliary indices of abundance, with explicit parameterization both spatially and temporally. The Stock Synthesis modeling platform incorporates all relevant sources of variability and estimates goodness of fit in terms of the original data, allowing for final estimates of precision that accurately reflect uncertainty associated with the varied sources of data used as input in the development of the overall model. The current assessments include a broad range of data sources from the respective countries based on availability, including: catch time series; length and age distribution time series; and survey and fishery based indices of abundance. Pertinent areas of model development are discussed here, including initial baseline assumptions, treatment of input data, and parameterization issues regarding influential biological/fishery/survey processes (e.g., growth, selectivity, and catchability). Finally, we present newly adopted management requirements and legal mandates associated with stock status (quota) determinations for USA fisheries.

THURSDAY, DECEMBER 8th

16:10 pm

THE IMPACT OF SPATIAL STRUCTURE ASSUMPTIONS ON THE PACIFIC SARDINE ASSESSMENT

Felipe Hurtado-Ferro1, André E. Punt1 & Kevin T. Hill2

1 University of Washington, School of Aquatic and Fishery Sciences

2 NOAA, National Marine Fisheries Service

<fhurtado@uw.edu>
The conventional model of the dynamics of the northern subpopulation of Pacific sardine (Sardinops sagax caerulea) is that it concentrates in a “core” area off southern California and northern Mexico during periods of low abundance, but expands its range to the north during periods of high abundance. The 2009 and 2010 assessments, conducted using the Stock Synthesis 3 (SS3) framework, use this model and assume a spatially-aggregated stock with constant growth across the entire coast and fleets with different selection patterns in the four areas included in the assessment (Ensenada, southern CA, northern CA and Pacific Northwest). However, seasonal length-dependent migration has been described in the literature, as well as the possible presence of two stocks, rather than one.

We use a simulation-based approach using an operating model including several hypothetical scenarios of spatial structure and seasonal movement, on which the performance of SS3 is evaluated to determine (1) how much error can arise because assessments of sardine are conducted using a spatially-aggregated stock assessment method when this assumption is violated, and (2) whether moving to a spatially-structured stock assessment could reduce this error. Specifically, our model considers the impact of (a) the presence of a southern (Mexican) subpopulation in the area in which the northern subpopulation is usually found, (b) movement of sardine between southern California and the Pacific Northwest, and (c) the occasional persistent presence in the Pacific Northwest of Pacific sardine, on the performance of SS3. The focus of this presentation will be on the initial results of the project.

THURSDAY, DECEMBER 8th

16:30 pm

AGE AND GROWTH OF PACIFIC SARDINE IN CALIFORINIA DURING A PERIOD OF STOCK DECLINE AND GEOGRAPHICAL EXPANSION

Emmanis Dorval1, Jenny McDaniel1, Dianna Porzio2
1. 8604 Southwest Fisheries Science Center, 
La Jolla Shores Drive, La Jolla CA 92037-1508

Emmanis.dorval@noaa.gov, 

Jenny.mcdaniel@noaa.gov
2. California Department of Fish and Game. 

4665 Lampson Ave, Suite C. Los Alamitos, CA 90720
dporzio@dfg.ca.gov
The northern Pacific sardine (Sardinops sagax) stock ranges from northern Baja California (Mexico) to British Columbia (Canada), but the core spawning area of this stock is located off California. The stock is fully exploited throughout its range, with the Ensenada (Mexico) and California fisheries targeting smaller and younger fish (0-4 years old) and the Pacific Northwest fishery exploiting larger and older fish (4-8 years old). During the last decade the spawning stock steadily declined from a peak of 1,307,800 mt in 2000 to a low of 376,250 mt in 2010. This period of stock decline coincided with the expansion of the range of the population from California to the Pacific Northwest. Although a previous study estimated growth rate for Californian sardine collected during the mid-1990s, to our knowledge no studies have determined whether the decline in abundance and the northward migration have impacted growth processes within the California spawning stock.  In this study we used the von Bertalanffy growth equation to model growth of sardines collected during the Southwest Fishery Science Center April DEPM (i.e., Daily Egg Production Method) surveys from 2004 to 2010. As Pacific sardine were aged by multiple readers, we developed mixed-effect models to account for age-reader effect on the estimation of the three parameters (i.e., k, L ͚ , t0) of the growth equation. We used the parameter k-values to compare growth rate of cohorts that were born in the 1996-2002 and the 2004-2008 time periods. Preliminary results showed that there was no significant difference between growth rate of the 1994-2002 cohorts (k=0.25) and the 2003-2008 cohorts (k=0.28), suggesting no density dependence effects on growth. However, these rates were much slower than the growth rate previously estimated for fish collected in the mid-1990s (i.e., k = 1.19) a period when the sardine population was still recovering from the 1940s’ collapse. We will discuss the implications of our results for modeling growth and understanding the impact of abundance and movement on the age structure and growth within the California spawning stock.

THURSDAY, DECEMBER 8th

16:50 pm

WEIGHT OF EVIDENCE APPROACH TO AGE-DETERMINATION OF SARDINE (Sardinops sagax) OFF SOURTHERN AUSTRALIA

T.M. Ward, A.J. Ivey and P.J. Rogers

Wild Fisheries

SARDI Aquatic Sciences

PO Box 120 Henley Beach 5022

Ph: 08 8200 2433; Fax: 08 8200 2481; MOB: 0401 126 388

tim.ward@sa.gov.au
Annual growth increments in the otoliths of many pelagic fishes are difficult to read, perhaps because their high mobility results in them moving quickly between water bodies of different temperatures, which may confound the effects of seasonal changes in water temperature on metabolic processes and patterns of calcium carbonate deposition. Annuli in the sagittal otoliths of ~13,000 adult sardines from South Australia were examined by two readers and assigned readabilities ranging from 1-5, with 1 rated as excellent and 5 unreadable.  Less than 20% of otoliths were rated as having readabilities of 1 or 2 (good).  Estimates of average percentage error (APE) were high (11.37%). Readabilities decreased and APE increased with fish age. Relatively few reliable estimates of fish age were obtained for older fish. Age structures developed from fish that could be aged reliably were strongly biased towards younger fish. To address these high levels of imprecision and potential bias, we used a weight of evidence approach to develop a method for estimating the age of sardines from commercial catches and research surveys. The age of larvae and juveniles were determined by counting daily increments in sagittae. Interpretation of daily increments became increasingly difficult beyond the age of 150 days, due to narrowing and reduced clarity of increments near the outer edge. Estimates of the age of older juveniles may be negatively biased. Otoliths from adults were weighed (nearest 0.0001 g). Correlations between age estimates and measures of otolith weight were strongest for otoliths with high readability and lowest for otoliths that were difficult to read. These results suggest that much of the variability in the relationships between age and otolith weight resulted from errors in determining the number of annuli rather than errors in measuring the weight of otoliths. Regressions of otolith weight–age from otoliths with high readabilities were used to estimate the age of fish with readabilities of 3 or more. Fish in commercial catches taken from inshore waters, mainly southern Spencer Gulf, were generally younger than those taken in research samples obtained further offshore. Growth rates of larvae, juveniles and adults off South Australia are higher than those observed in oligotrophic waters found in other parts of Australia, where there are no large upwelling systems, and at the lower end of rates observed in the productive boundary current systems off southern California and South Africa. Estimates of spawning biomass obtained using an age structured population model suggest that model are sensitive to errors estimates of sardine age. We are currently investigating both alternative methods for estimating the age of sardine and the benefits of using statistical methods (mixture analysis) to infer age structures from otolith measurements.

FRIDAY, DECEMBER 9th
8:00 am

AGE AND GROWTH OF PACIFIC SARDINE OFF THE WEST 

COAST OF BAJA CALIFORNIA IN 2005

Y. A. Green-Ruiz.1*, A. Cota-Villavicencio2, E. Cotero-Altamirano2,

A. Verde-Hernàndez1, Vianey Ibarra Abrajan3

1. INAPESCA, CRIP- MAZATLÁN

2. INAPESCA, CRIP- ENSENADA

3. Servicio Social FACIMAR-UAS
motagreen@yahoo.com.mx
In the northwest of Mexico one of the most important fisheries is that of small pelagics, with 64,414 ton in 2005, in which Pacific sardine (Sardinops sagax) are a major component (88%). In order to increase knowledge of this species and have benchmarks of population behavior useful as indicators in the management of the fishery, a study of age and growth was performed based on the analysis of otoliths of Pacific sardine captured by the commercial fleet on the west coast of Baja California in 2005. Of 383 sardines, 54% were female, 46% were males. Age-length data were analyzed on the population level. The minimum size in the sample was 141 mm and maximum was 216 mm. We identified 5 age groups (1 to 5): Age group 2 was dominant, with 52% of total, followed by groups 1 and 3. With this research updating the database INAPESCA of length and age composition of the sardine fishery of the west coast of Baja California, which have a direct application to age-structured models used to estimate the abundance of sardine in this area.

FRIDAY, DECEMBER 9th
8:20 am

SIZE VARIABILITY OF THE PACIFIC SARDINE Sardinops sagax (Jenyns, 1842) AND ITS RELATIONSHIP WITH THE ENVIRONMENT IN BAHIA MAGDALENA, BCS FROM 1982 TO 2009

E. Alvarez-Trasviña1., R. Félix-Uraga2, C. Quiñonez-Velázquez2, y F.N. Melo-Barrera2.

CICIMAR-IPN. Departamento de Pesquerías y Biología Marina. La Paz Baja California Sur

 1 Becario PIFI-CoNaCyT

2 Becarios COFAA y EDI

eat1802@hotmail.com
It is well established that environmental factors influence the development of organisms and in particular that the temperature causes changes in growth in response to ambient pressure on the metabolism. This has been verified by comparing temporal and spatial changes in length at age, identifying differences in the ontogenetic growth pattern. The present work assesses inter-annual variability of the average standard length (SL) on age-1 group fish caught in Bahia Magdalena, BCS, relative to the environment [Sea Surface Temperature (SST), Level Sea and the Pacific Decadal Oscillation (PDO)], during 1982 to 2009. The biological material is the result of monthly sampling of commercial catch, registering a total of 15.704 organisms with sizes between 105 and 225 mm SL and 0 to 8 years old. Significant differences in size structure between the sexes (P> 0.05) were not detected. Multiple regression analysis between the annual average SL on environmental variables throughout the study period did not show any significant relationship. However, we identified three periods in which the annual changes of SL were negatively associated with the environment (P <0.05): a) from 1982 to 1995 with the sea level, b) 1996-2000 with the SST, and c) 2001 -2009 with the SST and sea level. Supported by evidence of the seasonal presence of two stocks of sardine in Bahia Magdalena (temperate and warm stocks) with different size structure, we analyzed the inter-annual variability of the average SL by stock in relation to environmental variables lagged one year. The SL of individuals of temperate stock was calculated using only the organisms captured from May to June of year t and was related with the environmental variables of the year t-1 from January to June. For the warm stock, the SL was estimated using size data from November to January of year t, and related to environmental variables from July to December of year t-1. Multiple regression analysis for the warm stock identified a significant relationship between the annual average SL on sea level (P <0.05); while the inter-annual changes of SL of the temperate stock was significantly related on the sea level and the PDO (P <0.05). The results support the seasonal presence of two sardine stock in Magdalena Bay, which respond, for its latitudinal distribution, at sea level (warm stock) and the decadal oscillation (temperate stock).

FRIDAY, DECEMBER 9th
8:40 am

PACIFIC SARDINE ABUNDANCE AND ASSOCIATED OCEANOGRAPHIC CONDITIONS OFF NORTHERN OREGON AND SOUTHERN WASHINGTON IN 2011

Robert Emmett1, Marisa Litz2, Andrew Claiborne2, and Paul Bentley1

NOAA Fisheries, Northwest Fisheries Science Center

1Hammond, OR
2Newport, OR

Robert.Emmett@noaa.gov
We have conducted two surface trawl/oceanographic surveys off Oregon/Washington since 1998 and one in purse seine survey in the Columbia River estuary that collect juvenile and adult sardines.  While one survey has reduced coverage because of vessel availability, the other has maintained its overall effort.  However, the Predator Survey, which has been conducted data annually since 1998, had severely reduced sampling because of charter vessel availability.  .  However, our surveys do provide information on relative abundance, arrival to the area, size and oceanographic conditions.  Preliminary data indicate that sardine did not successfully spawned and recruit off the Pacific Northwest in 2011.  No 0-age sardines were observed in any of our surveys in 2011.  However 1-year-old sardines were captured in the Columbia River estuary.  Oceanographic conditions continue to be cool (e.g., La Niña is expected in 2012) and appear to be unfavorable for successful sardine recruitment.  However how this recent recruitment failure in the Northwest will influence overall adult sardine abundance is presently uncertain.
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DISCRIMINATION OF PACIFIC SARDINE (Sardinops sagax) SUBPOPULATIONS USING δ18O VALUES OF OTOLITH CORES TO CALCULATE LARVAL REARING TEMPERATURE
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The implementation of management strategies for marine fishes relies on the identification of subpopulations as well as the characterization of their spatial and temporal distribution relative to environmental conditions. In the Pacific off North America, there are currently three spawning subpopulations of Pacific sardines (Sardinops sagax caeruleus). The spawning center of the northern (or cold) subpopulation is located off southern California and occurs in the spring at sea surface temperatures (SST) of 12-16°C. Spawning can also extend northward of Washington and Oregon. Spawning of the southern (or temperate) subpopulation can take place between spring and fall off central Baja California at SST of 17-22°C. Peak spawning also occurs in the Bahia Magdalena region in the winter and there is less intense spawning during the summer at SSTs > 23 °C.

The oxygen isotopic composition (δ18O) of the otolith carbonate of marine fishes has been successfully used as a natural tracer of stock structure and natal origin, as well as to reconstruct the thermal history of individuals and infer migration patterns. Otolith δ18O values permanently record the temperature and salinity under which the carbonate precipitated. The otoliths of individuals that have grown in waters with different temperature and/or salinity regimes can thus exhibit differing isotopic values. Further, if the isotopic composition of the water (δw) in a given area is known or can be estimated based on salinity, δ18O values can be used to estimate the temperature of carbonate precipitation.

Our objective is to reconstruct the temperature to which individual sardines were exposed to during the larval and early juvenile period by subsampling carbonate extracted from otolith cores. We hypothesize that back-calculated temperatures derived from δ18O values should reflect the rearing temperature of individual Pacific sardines and can therefore be used to discriminate among spawning populations and infer mixing based on adult sampling.

Sardines were sampled biweekly from the fishery operating off Ensenada, Baja California, between February 2008 and March 2009. For isotopic analysis, we selected sardines collected in late winter and early spring (February, March and April) and fall (September and October). Ages were estimated by counting seasonal growth rings. The sardines analyzed ranged from age 0 to age 4. Carbonate subsamples were extracted from the otolith core using a New Wave Micromill. Based on daily ring width measurements, the extracted carbonate cores integrate 50-70 days of the larval and juvenile early period.

There was wide variability in the values of δ18O otolith cores, which is consistent with previous results obtained from whole-otolith isotopic analysis. However, sardines collected in late winter and spring had twice the range in isotopic values (-1.5  to 0.2‰) than those from the fall (-0.7 to 0.2‰). Because δ18O values are negatively correlated with temperature, sardines collected in the fall were reared at lower temperatures. Preliminary estimates of each individual’s rearing temperature were calculated using an assumed but representative δw.  Rearing temperature estimates ranged from 12-21°C from sardines collected in February through April, which is consistent with the range of spawning temperatures of the cold and temperate subpopulations and could indicate mixing. In contrast, the rearing temperature of sardines collected in September and October was 13-17°C, which is consistent with the spawning temperature range of the cold subpopulation. Finally, back-calculated temperatures were compared with mean satellite-derived SST to evaluate the extent of potential spawning areas.
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Assessment of morphological features of otoliths from Pacific sardine captured nearshore between 1991 and 2007 revealed regional differences in recruits (age-0 to age-2) from northern California (Monterey), southern California (San Diego), northern Baja California (Ensenada), and southern Baja California (Bahía Magdalena and the Gulf of California). Beginning in mid-2008, sardine otoliths from San Diego have persistently demonstrated morphological features of southern Baja California fish captured in previous years, while Monterey sardine otoliths have changed to appear more like San Diego otoliths from previous years. One possible explanation could be a large cohort of mature sardine from Baja California joined the offshore seasonal migration to higher latitudes beginning in 2006 and 2007, but only returned as far south as the central and southern California spawning grounds where their offspring recruited to both Monterey and San Diego. The data suggest temperature plays a role in otolith morphology. The recent northward regional shift in morphotypes of San Diego and Monterey otoliths suggests a genetic component may also exist. Identification and interpretations of such regional population shifts can best be ascertained by cooperative sharing of data and collections between U.S. and Mexican fisheries.

