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Research Questions

 What determines fecundity in rockfish?
e Sjze
e Condition
e Environment

 Evidence of inter-annual variability in fecundity? Are there
trends?

* |Isthere a deterministic link between ocean conditions, female
condition and reproductive output and how may this be
iInformative for population models?
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Comparing contemporary and historical datasets
Requires a large dataset
Is there some sort of deterministic link between environmental conditions, female condition and reproductive output that we may be able to use for population models and stock assessment?
Objective of study
CCE southern flow; divided into north, central and southern areas


Study Area: California Current Ecosystem
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Study Area: California Current Ecosystem
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Study Area: California Current Ecosystem
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California Current: Oceanographic variability

Ci Lorernizo
et ai. 2008

North Pacific Gyre Oscillation
(NPGO)

“Measures changes in the North
Pacific gyres circulation and
explains key physical-biological
ocean variables”

North Pacific Gyre Oscillation (NPGO) Index
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YEARS

Data accessed online: http://www.03d.org/npgo/
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Background: Study species

Jean DeMarignac / NOAA MBNMS

Yellowtail Rockfish
(Sebastes flavidus)

Gotshall

Chilipepper

(Sebastes goodei)


Presenter
Presentation Notes
Sebastes biology Moderately long-lived , Viviparous, most produce a single brood of young annually, some multiple broods, 



Hypothesis

Female condition and reproductive output will
Increase In years of high ocean productivity and
decrease In years of low productivity

Jean DeMarignac / NOAA MBNMS
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Methods: Field Collections
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Collected fish throughout CA and found spatial variability in fecundity, but for this presentation focusing only on collections at Cordell Bank; Cordell Bank is a seamount located approx. 25 miles off the coast of central CA; within a NMS and fishing for rockfish has been closed since 2002; scientific permits to collect there; chartered CPFV and small commercial boat; collected fish by hook-and-line methods; all fish kept on ice and processed at the Santa Cruz lab within 48 hours of catch;


Methods: Sample Processing

Unfertilized

- -

Length Fertilized

Weight

Liver (hepato-somatic index)

Otoliths (age)

Fin clip (genetics)

Gonads (sex, maturity, stage, fecundity)

Eyed-larvae
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Lab processing; basic length and weight measurements; measure female condition in multiple ways, but today I’ll refer to the hepatosomatic index (proportional liver weight); also collect otoliths to age fish and fin clips for genetics; inspect gonads for sex, maturity and stage of the gonad; female chilipepper with eyed-larvae; use the gravimetric method to estimate fecundity; dissect and weigh whole ovary then take a weighed subsamples of eggs in these 3 stages, preserve and count to estimate fecundity


Methods: Combining Historical Datasets

Years 2013-2016 2009-2012 2005-2007 1985-1991
Source Current study | Beyer et al. 2015 | Stafford et al. Eldridge and Jarvis
2015 1995
Species Chillipepper Chillipepper Chilipepper Yellowtall
collected Yellowtail Yellowtail Yellowtail
Others Others Others




Results: Fecundity

Jean DeMarignac / NOAA MBNMS
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Results: Fecundity

Jean DeMarignac / NOAA MBNMS



Presenter
Presentation Notes
Graphs better; mention what relative fecundity really is; graph progression, expect straight line, but get a slope


Results: Fecundity

Jean DeMarignac / NOAA MBNMS
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Results: Time series



Results: Time series
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Results: Time series



Results: Female condition and relative fecundity

Jean DeMarignac / NOAA MBNMS




Model Results

Relative fecundity ~ Length + Condition + Gonad Stage + Year
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Model Results

Relative fecundity ~ Length + Condition + Gonad Stage + Year

Effect Yellowtall Chilipepper
Length (p-value) <0.001 <0.001
H S | (p-value) <0.001 <0.001

Stage (p-value) <0.001 <0.001
Year (p-value) <0.001 <0.001

r2 0.52 0.35
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Multiple broods

D. Stafford

Gotshall
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Multiple broods

D. Stafford

Gotshall
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Summary

Larger females produce disproportionately more young; maternal size
effect differs by species

— Explore multiple broods

Variability in female condition and relative fecundity in time series data
of fish from Cordell Bank (Central California)

— 15 years of data for Yellowtail Rockfish

— 10 years of data for Chilipepper

Females that are in better condition have increased fecundity
— Further work to explore aspects of condition

Inter-annual differences in female condition and fecundity likely related
to environmental variability

— Further work to explore local and regional oceanographic variability at Cordell Bank
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