Geographic and Ontogenetic Variation in the Trophic Ecology
of Lingcod (Ophiodon elongatus) Along the U.S. West Coast

Bonnie Basnett!?

Laurel Lam!, Richard Starr!, Jameal Samhouri3, Scott Hamilton!
'"Moss Landing Marine Labs 2University of California, Santa Barbara
SNOAA Northwest Fisheries Science Center
Western Groundfish Conference 2023
Contact: bonniebasnett@ucsb.edu




Why study diete — |t's important!

Provide a better understanding of predator-prey intferactions
* levels of connectivity
* prey distributions

Fill in data gaps on food welbs

Voluoble Ig Ecosys’rem Bosed Fisheries Monogemen’r (EBFM)
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How Is dief assessed?

Gut Content Analysis
* idenftify/enumerate prey items found in stomach
* “snapshot”

Stable Isotope Analysis

* analyze a fissue sample
* 13C (source of primary production)
* N (trophic level)

* long-term, integrated
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Lingcod

ecologically & economlcolly “_ﬁ .\
important -

quick to mature and grow
sexually dimorphic

ontogenetic shifts
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Results from previous lingcod diet studies:
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Could other factors be afttributing
fo differences in lingcod dietse

* Location

* Sex
* Size (I.e. length)

* Environmental
factors (i.e. depth)
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Field Methods
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Dissections
&
Lab Work




Dietary Metrics

* %N — abundance by number

* %W — abundance by weight

* %PN — prey-specific abundance by number
* %BPW — prey-specific abundance by weight
* %0 — frequency of occurrence

* %PSIRI — prey-specific index of relative importance



Results — collections & gut contents

Region Total # of # of Stomachs
Stomachs for Analysis

Alaska 196 140
Vancouver 197 160
Columbia 427 323
Eureka 201 158
Monterey 541 239
Conception 387 238

All Regions 1,949 1,258




Describing diet using %PSIRI

m Unidentified Teleostei

@ Cephalopoda

@ Scorpaenidae

B Gadiformes

B Crustacea & Gasiropoda
@ Demersal Fishes

o Semi-Pelagic Fishes

O Pleuronectiformes

Kohaku-river.net : 197 A 3 o8 peT : Peter Mieras



Gut Content Analysis:
PERMANOVA highlights depth, region, sex

Model |Variable df p-value
Depth 1 0.0001
Region 5 0.0001
7Prey A sex 1 0.0123
Groups

Depth x Region 5 0.0001
Residuals 754




# of Lingcod

Differences in diet by depth




Differences in diet by region

Principal component axis 2 (17.7%)

Principal Component Analysis (PCA)
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Differences in diet by sex

m Unidentified Teleostei

B Cephalopoda

B Scorpaenidae

Female

B Crustacea & Gastropoda

Male
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Stable Isotope Analysis

# Lingcod Used for SIA
from White Muscle
Tissue

Alaska
Vancouver
Columbia
Eureka

Monterey
Conception
All Regions




Stable Isotope Analysis:
Generalized Linear Models (GLMs) highlight
region, depth, sex, length

Model Variable p-value
Depth 0.6
Sex 0.2
Carbon Length 0.9

Region <0.001
Depth <0.001

Sex 0.004
Length <0.001
Region <0.001

Nitrogen




Differences in stable isotopes by region
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Larger lingcod caught at deeper depths

eat higher trophic level prey
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Female lingcod eat at higher trophic levels
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Previous Studies

Alaska
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Feeding Strategies

+ Generalists and Opportunists

*+ Sampled during an El Nino
* Pelagic Red Crabs

*+ Changing oceans,
...changing diefts
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Recommendations for future studies:

+ Narrower
sampling period,
more locations

*+ Directed prey
collections

* Prey mixing
model

* lsotope
baseline to
standardize
QACross
iIsoscapes
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Take Home Messages

Lingcod consume a wide variety of prey
* Primarily fishes, then octopuses

Generalists & Opportunists
Geographic and ontogenetic variations in diet

Important variables:
* depth, region, sex, length

Ecosystem-Based Fisheries Management
* Filled in data gaps
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Auxiliary Studies

Longo et al. 2020 - Genetics

Lam et al. 2021 - Age & Growth
Galloway et al. 2021 - Blue & Fatty Acids
Wood et al. 2021 — Blue & Parasites
***More papers in prep!***

Diet data contribution to
California Current Trophic Database (CCTD)
hitps://oceanview.pfeg.noaa.gov/cctd/
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