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Outline

e What is eco-FOCI?

* \Where do early career researchers fit into
the program?

o Examples of recruitment research

— Gulf of Alaska pollock
— Eastern Bering Sea northern rock sole



What i1s Eco-FOCI?

Joint program between biologists (NOAA/AFSC)
and oceanographers (NOAA/PMEL)

Collaboration to study the relationships between
marine environment and survival of fish

Focus on ELH stages
30+ years of zoo- and ichthyoplankton sampling
Now part of Recruitment Processes Alliance
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Where do early career researchers fit in?

Laboratory chlorophyll
measurements

BS Lab/At sea technician tasks Stomach content analysis
Larval fish ID

MS ‘ Error checking data

Otolith age reading

PhD Conducting/leading studies Sy desa

Statistical analyses
Manuscript writing

Supervising technicians



Opportunities for Students

Internships
— Hollings scholarships (opens in September)
— JISAO internships (applications just closed)

Student volunteers
Undergraduate capstone projects
Graduate student projects






Walleye pollock recruitment in the Gulf of Alaska
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Mortality Process Studies
Hypotheses

Turbulence

Flow in Shelikof (drifter studies)
— Prior to spawning
— After spawning

Eddies (larvae, prey concentrations)
Low Temperature
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arrowtooth flounder and
walleye pollock biomass (t)
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Are adult aggregations supported locally?

GOA Walleye pollock December 2013

A season B season

D season

Dorn et al. 2015
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Figure 1.1. Pollock catch in 2014 for 1/2 degree latitude by 1 degree longitnde blocks by season in the Guif of Alaska as determined by fishery observer-recorded
haul retrieval locations. Blocks with less than 1.0 t of pollock catch are not shown. The area of the circle is proportional to the catch.



Age-0 juvenile walleye pollock
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Background

Alaska “A new perspective”

? “— Water masses & otoliths

Our objectives

Does element composition vary regionally?

If so, how well does It discriminate region?

What elements are most responsible?

Is the life history of element composition relevant?



Element data
LA-ICPMS
WM Keck Collaboratory,
OSU, Corvallis, OR

Life History Transect




Element data

1)edge transect
2)life history transect

edge transect
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CDA 2

Discriminant analysis

Transform: Fourth root ‘

Normalise
Resemblance: D1 Euclidean distance

ransform: Fourth roo
20 1 1 Normalise
Resemblance: D1 Euclidean distance

region

@ Semidi.inner 0.154 region
@ Kodiak ® @ Semidi.inner
© Semidi.outer | L ® Kodiak
® Semidi.outer
0.10
0.05+4
g 2
5 ° o
L
-0.054
-0.104
@]
[ ]
-0.15-
I I T T T T L] 1
. . . . -0.20 -0.15 -0.10 -0.05 0 0.05 0.10 0.15
-0.1 0 0.1 0.2 CDA1

CDA1

OVERALL OVERALL
3% correct 63% correct
assignment assignment



Life history transects
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Discussion
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S 0

e Compare chemistry of age-0 portion of adult otoliths
between Shelikof and Kodiak adult aggregations, and
to our results here for evidence of separate, local
nurseries.

* |nvestigate the “ACC” signature: Does it reflect water
chemistry; Is it unique to the Semidi vicinity (i.e.,
local Shelikof nursery)?

e Determine if the otolith chemistry of other species
(e.g., sablefish) reflects ACC exposure.



Eastern Bering Sea
Northern Rock Sole



Background

Northern rock sole recruitment
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Age-0 and age-1 northern rock sole beam trawl
studies
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Beam trawl studies: Age-0 and Age-1 fish

abundance variable in northern nursery area
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Production
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Source:
http://www.afsc.noaa.gov/RACE/groundfish/survey_data
/ebswater.htm

Photo by Dan Nichol

e 1982 —-2012

 Does not catch ages-0&1 northern rock sole

 Low selectivity for ages-2&3, but selectivity assumed constant
over time series



Northern nursery area not used in cold years?

Methods

e For each year, we calculated:

Center of distribution
Mean summer bottom

temperature (Lauth and Nichol
2013)

Trawl Survey
Example year

CPUE (#fish/hectare)
x 00
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@ 160.1-1600.0

@ Mean Center




Latitude of Center

Objective 2: Does temperature in the age-0 year affect later age-
2 and age-3 spatial distribution?

survey year 1 year prior 2 years prior 3 years prior

of Distribution

Mean EBS summer bottom temperature (°C)



Objective 2: Does temperature in the age-0 year affect later age-
2 and age-3 spatial distribution?

survey year 1 year prior 2 years prior 3 years prior
O
€5
O B
O 5
5 2
L 7
O .=
> 0O
ey
2 0
— Mean EBS summer bottom temperature (°C)
0.5 EBCCF «===95% Cl
0.4
L
(@) 0.3
O

0.2

0.1

0

Survey year

Years temperature leads distribution
Cooper and Nichol 2016



Does the northern nursery area produce high abundances of

ages-2&3 fish?
Example year

Methods

e Ages-2&3 CPUE by station
e For each year, we calculated:
e Center of distribution
 |ndex of abundance = x:
Mean CPUE CPUE(#ﬁshIhect;re)'

x 0.0
0.1-1.6
1.7-16.0
16.1 -160.0
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Objective 3: Does the northern nursery area produce high
abundances of ages-2&3 fish?
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Model with winds and nursery

cold pool index
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BSATI Northern rock sale December 2016

Appendix

Estimating Northern Rock Sole recruitment in the last (most recent) 6 years of the
assessment using environmental covariates

Dan Cooper, Lauren Rodgers and Tom Wilderbuer

BSAT Narthern rock sole

log Recruibment

Leave one year out predictions One year ahead predictions
= hserved
Ricker
= Ricker + coldpoal + wind

=t Chserved
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=== Ricker + coldpood + wind
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