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Introduction

 Large medusae make up a large proportion of the biomass and
are major planktivores in pelagic ecosystems

* Forage fishes, including juveniles of midwater and demersal
fishes, are also important pelagic planktivores in these systems
and may be negatively affected by jellyfish when their
distributions overlap

« High overlap could limit food resources available to forage fish,
possibly affecting their size or recruitment, but this overlap has
not been examined in detail in most ecosystems

 We examine the spatial overlap of the dominant jellyfish species
with the important forage fish over multiple years and seasons
from a dynamic upwelling area (California Current) and a
productive Subarctic ecosystem (Bering Sea) in order to
determine which species/years may be most impacted by
jellyfish blooms
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West Coast Jellyfish Species
Composition by Year

« Abundance varies interannually and seasonally

e Catch dominated by Chrysaora overall (>83%)
and especially in September (>91%)

160
June September
140 - 2000 -
I C. fuscescens
120 1 B Aequorea spp.
3 A labiata
100 - 3 150+
=
e
80 - c
= 1000 -
60 - o
P
40 -
5(x) _
20 -
0 0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year Year
5



Biomass of Forage Fish vs. Chrysaora
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Diet overlap between Chrysaora

Chrysaora and Dominant Forage Fishes Sardine
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(Brodeur et al. 2008 Matr. Biol.)



Model of Northern California Current Ecosystem (2007)
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Distributions of centers of gravity and variation
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Distributions of centers of gravity and variation
for September cruises from 1999-2011
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Global index of collocation (GIC)

Calculates the extent to which two populations are geographically
distinct, by comparing the distance between their CGs and the mean
distance between individual fish taken at random and independently
from each population.

GIC=1- ACG?
ACG? + 1, + 1,
Ranges between 0, in the extreme case where each population is

concentrated on a single but different location, and 1, where the
two CGs coincide.

ACG2+1 +1,

(Woilllez et al. 2009)
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Global index of collocation

Northern anchovy
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Global index of collocation

Interannual variability in the Global Index of Collocation
between Chrysaora and forage species for each month
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Crameér-von Mises* p-values for the difference between the spatial
distributions of Chrysaora and forage fishes in June

Non-Sig. Diff. 9/13 9/13 7/13
Herring Sardine Anchovy Regime
1999 n.s. n.s. n.s. Cool
2000 n.s. n.s. n.s. Cool
2001 n.s. n.s. n.s. Cool
2002 < 0.001 < 0.001 0.011 Cool
2003 n.s. n.s. < 0.001
2004 0.006 n.s. 0.038
2005 n.s. n.s. 0.031
[ 2006 n.s. n.s. n.s. J Cool
2007 n.s. n.s. 0.018
2008 < 0.001 < 0.001 n.s. Cool
[ 2009 n.s. n.s. n.s. ] Cool
2010 0.005 0.020 n.s.
2011 n.s. <0.001 0.002

*From Syrjala (1996) Ecology o



Crameér-von Mises* p-values for the difference between the spatial
distributions of Chrysaora and forage fishes in September

Regime

Non-Sig. Diff. 9/13 8/13 10/13
Herring Sardine Anchovy
1999 n.s. n.s. n.s.
2000 n.s. n.s. n.s.
2001 n.s. 0.001 0.003
2002 n.s. 0.001 0.025
2003 n.s. 0.024 n.s.
[ 2004 n.s. n.s. n.s.
2005 n.s. 0.038 n.s.
2006 0.004 n.s. 0.006
2007 0.044 n.s. n.s.
2008 0.009 n.s. n.s.
2009 n.s. n.s. n.s.
{ 2010 n.s. n.s. n.s. J
2011 0.033 0.003 n.s.
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Cool

Cool
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Cool

Cool

*From Syrjala (1996) Ecology 10



Spring Upwelling Index
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BASIS Survey
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« Abundance varies interannually and
geographically

» Catch dominated by Chrysaora in Northeast
(>94%) and in Southeast (>89%)
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Trophic Level

Model of Bering Sea Ecosystem
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Distributions of centers of gravity
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Comparison of Global Index of Collocation between
Chrysaora and forage fishes in the Bering Sea
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Crameér-von Mises* p-values for the difference between the spatial
distributions of Chrysaora and forage fishes in the Bering Sea

Non-Sig. Diff. 1/8 3/8 1/8 4/8
Year Herring Pollock  Pacificcod Capelin
2004 < 0.001 < 0.001 < 0.001 < 0.001
2005 < 0.001 < 0.001 < 0.001 0.018

)
2006 0.014 < 0.001 < 0.001 n.s.
2007 < 0.001 n.s. < 0.001 n.s.
[2008 n.s. n.s. n.s. n.s.
\_ J
2009 < 0.001 n.s. 0.003 <0.001
—____J
2010 < 0.001 < 0.001 < 0.001
2011 < 0.001 < 0.001 0.002 0.020

*From Syrjala (1996) Ecology
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Conclusions

California Current

«Chrysaora had relatively high spatial overlap with
dominant forage fishes for most years (>> 50%
significant)

» Herring and sardine showed the highest overlap with
Chrysaora distributions in May and anchovy had the
highest overlap in September

Bering Sea

«Chrysaora had relatively low spatial overlap with dominant
forage fishes for most years (= 50% significant)

» Capelin and pollock showed the most similar distributions
to Chrysaora

» During 2008, the coldest year, Chrysaora distributions
were shifted south and overlapped with all forage species

26



Future Studies

sExamine diets of Chrysaora and forage fish in
areas with high spatial overlap to see if they are
potentially competing for the same prey
resources

Do detailed analysis of environmental factors
related to high and low overlap years

e Conduct multivariate community analysis by
cruise to look for other species that may have
high spatial overlap with Chrysaora and other
jellyfish species

27
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