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BACKGROUND
Vancouver Island

Punta 
Eugenia

•Highly Migratory 
Pelagic Species

•Cultural 
Significance

•Well Managed
•Previous Work 
from CEG

SWORDFISH
(Xiphias Gladius)

Copyright © 2023 · Chumash National Marine Sanctuary, by John Khus

•Present since time 
immemorial

•Campaign started 
in 2013

•Sacred Sites
•B/t MBNMS and 
CINMS

CHUMASH
PEOPLE
SEASCAPES?

What about 
these?

SEASCAPES

Seascapes are classes of 
water masses defined by 
surface properties 
obtained via satellite 
(temperature, salinity, 
Chlorophyll a, CDOM, …) 
and an ordination 
statistical process 
(Kavanaugh et al. 2016). 

Presenter Notes
Presentation Notes
CC

Mention upwelling
CDFW block data from 1994-2020

Swordfish

Why is HMS important?
Well-managed;bycatch preventing
Subject of recent models

Chumash

Are swordfish likely to be present in in CHMNS?

Seascapes

What comes to mind when you look at these images?

Seascapes allow us to study the pelagic zone has habitat regions rather than one homogenous habitat




Catch Data
Understanding 
spatial and 
temporal 

distribution of 
data

1

netCDF SST
Data exploration of 

relationship 
between catch and 

SST

2

SS and HSI
Additional data 
exploration with 
seascapes and 

habitat suitability

3

Analysis
Spearman’s 

Correlation and 
Log-likelihood 

testing

4

ME THODS

Presenter Notes
Presentation Notes
Why sst?
 literature supports association with swordfish
Makes up seascapes
Proxy for other environmental cues (save for discussion)



Data E xploration

12 Sub-Polar Year Round

14 Temperate 
Blooms 
Upwelling

Spring 
Summer

17 Subtropical 
Transition Low 
Nutrient Stress

Summer

Presenter Notes
Presentation Notes
Point out relationship between catch and temperature

We expect a change in ss with tmep but what does that relationship look like? 



Results

Correlation between Average Annual Catch and SST - March

P-value ≤ 0.01

𝜆𝜆=𝑙𝑙𝑜𝑜𝑔𝑔( 𝑁𝑁𝑥𝑥/𝑁𝑁/𝑝𝑝𝑥𝑥) 

SS ID Descriptor Dominant 
Season

Z-value P-value

12 Sub-Polar Year Round 0.695439 0.486779

14 Temperate 
Blooms 
Upwelling

Spring 
Summer

-3.35864 0.000783

17 Subtropical 
Transition Low 
Nutrient Stress

Summer 3.52103 0.0004298
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Presentation Notes
𝑁𝑥 is the total abundance of a species observed in Seascape Class X, 
𝑁 is the total abundance of a species in the study area, and 
𝑝𝑥 is the overall likelihood of seascape Class X being detected within the selected temporal and spatial ranges. 𝑝𝑥



S o What?
next steps

1. Temperature as a potential proxy
2. SS can improve efficiency by managing for habitat 

rather than species
3. Correlation Plots for HSI
4. Investigate incorporating SS into a predictive model
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