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Image from newspaper: 
guardian.co.uk
Leatherback turtles migrate 
from  the Caribbean to the 
Irish Sea. Photograph: 
O'Neill/Alamy



Jellies - indicators of instability?
Gelatinous zooplankton species may

increase in abundance rapidly 
in response to ecosystem change (degradation) 
and climate change

BUT

Gel zoo populations inherently display 
strong seasonality
yearly fluctuations and 
multi-decadal cycles



Irish Sea MIK-net survey 
for 0-group fish

5 m2 mouth 
5 mm mesh

Images from SE Beggs (AFBI)



Mean catch 4.2 kg 

mouth

Typical catch 
with jellyfish 

Jelly soup
Aurelia  aurita

Cyanea spp.

cod end

Images from SE Beggs (AFBI)



MIK-net survey 
big catch with jellyfish

1994-2009 biggest haul 125 kg (2009)
5 occurrences - net ripped 
under weight of jellies 
(2 in 2008, 1 in 2005, 2 in 2001)

Images from SE Beggs (AFBI)



Spatio-temporal variability

log-normal errors

Catch per
Standardised
Haul
(~4000 m3

water filtered)

Western Irish 
Sea (left) 
selected from 
survey area

(important 
area for cod, 
haddock,
sprats)

Aurelia aurita
Cyanea sp
in MIK net samples



Interannual variability in jellies 
also CPR cnidarian frequency of occurrence

Correlative results (MIK data)         R pACF (also sig < 0.05) 
Jelly catch vs SST (18mo) + 0.65   < 0.01     (SSTjan-jun ~ +NAO)

vs precipitation - 0.57   < 0.05
vs phyto index ns
vs zoo bio (1 yr lead)  + 0.56   < 0.05     (zoo ~ –precip)
vs sprat biomass - 0.55   < 0.10 (spr ~ +cod; spr ~ –zoo)
vs haddock SSB + 0.55   < 0.05     (haddock 1 yr lag ~ +SST)
vs cod SSB - 0.68   < 0.01     (cod 0-group survival ~ –SST)

r2 = 0.68; 
p = 0.003

Warm dry 
spells 
coincide 
with high 
jellyfish 
densitiescold

wet
-nao

Warm 
Aurelia aurita
Cyanea sp

CPR includes 
ctenophores
siphonophores
hydromedusae 
scyphomedusae



Increasing biomass of jellies 1994-2009 
halted by extreme climatic events 2010-12

cold
-nao

Climate model 
prediction… 
based on NAO, 
SST, precipitation



Interannual variability in gelzoo 
Cnidarian frequency of occurrence index

CPR

1980s instability preceded rises in SST

boom 
bust? 

boom?
bust

Ctenophora,  Hydrozoa?



Ecosystem wide change

Gelatinous
zooplankton

Copepod
biomass
(and sprat 
dotted line)

Phytoplankton
Colour index
of standing stock
‘greenness’

Broadening
of the growing 
season since
1986?

No seasonal 
shift in whole
zooplankton
community

Variable but 
dominated by
summer during
1980s outbreaks

‘82-’90

1985

1989

1980s instability preceded rises in SST
Phyto, zoo 2010-2012?



phytozoo

Coupled with fishing impacts…

CPR occurrences
‘82-’90 
gel zoo ‘boom’

MIK-net rise 
since 1994

Jellyfish medusae

New 
ecosystem
state?



Predation on zooplankton (low zoo yrs) 

Bottom

 

Jellyfish catch (dashed line) and copepods 

 
(solid line) summer biomass relative to annual 

 
biomass

Top. Annual copepod biomass  grey line with step change
and sprat biomass from acoustic survey dashed line

sprat
 

biomass correlates negatively with 
 annual biomass of copepods 

(R = ‐0.67, p = 0.03, n = 10), indicating top‐
 down control during low zoo regime

Weaker predation impact on copepod 
 biomass by jellyfish during summer 

 suggests potential competition with 
 planktivorous fish 

(R = ‐0.49, p = 0.08, n = 14)

Copepod relative biomass in summer ~ 
I(scale(jelly) + scale(sprat))

R2
 

= 0.40, p = 0.03
[nb. sprat not sig effect if on own]

Feedback loop ‐
 

recall jelly vs zoo (lag1)
R = +0.56, p < 0.05 



Summary - ecosystem change
1960-1970s. Cold, low phyto index, high biomass zoo

high herring / plaice / sole / cod 
overexploitation of planktivorous fish ↓

 
herring

1980s. Instability – outbreaks gel.zoo, plankton changes
overexploitation of gadoids and flatfish
↓

 
cod, whiting, plaice and sole

1990s. Warm, low biomass zoo, high phyto index 
↑

 
sprat / jellyfish / haddock

2000s. Reductions in fishing pressure. ↑
 

plaice and ↓
 

sprat
2010s. ↑

 
plaice and herring

2010-12 Cold, wet, low nao ↓
 

medusae
But CPR index ↑

 
Ctenophora?

N
ephrops

catch increasing



Thanks for listening!
Any questions?

Ecojel meeting, Cork, Rep of Ireland 2008

www.jellyfish.ie
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