
Introduction and set-up 
Jellyfish are known as voracious predators capable of initiating top-down trophic cascades 
(Fig. 1). However, bottom-up influences of jellyfish are much less studied. Adding senescent 
Cyanea capillata with negligible predatory impact to mesocosms containing the approximate 
in situ plankton community allowed us to isolate bottom-up effects of jellyfish.  

The experiment was conducted at Espegrend marine biological station, Norway, 1-8 October 
2011. We had 3 treatments with varying amounts of jellyfish per mesocosm (Fig. 2). During the 
8 day experiment, we daily monitored primary and bacterial production rates, abundance 
and composition of the pelagic community across different trophic levels (Fig. 1),  
and environmental conditions such as nutrient concentrations and carbon  
parameters.  

Multivariate statistics and generalized additive mixed models (GAMM) 
were applied to test whether jellyfish carbon (JellyC) 
concentration in the different mesocosms had an impact on the 
monitored variables. 

 

No differences in abundances or community composition of 
mesozooplankton at the end of the experiment suggested negligible 
predatory impact and top-down effects by the jellyfish. 
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Our mesocosm experiment demonstrates how bottom-up influences due to nutrient 
recycling and excretion of organic carbon (DOC) by jellyfish can increase both primary 
and bacterial production in the pelagic.  
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Fig. 2 Treatments and the concentration of jellyfish carbon (JellyC) 
in the mesocosms (carbon content converted from Cyanea 
diameters measured at the end of the experiment). 

Differences in bacterial production between 
treatments were due to JellyC resulting in higher 
thymidine incorporation rates per cell rather 

than increases in bacterial abundance. 
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Fig. 1 Simplified schematic of the role of 
jellyfish in the pelagic food-web. 

Trophic levels shown in the 
figure were monitored 

for abundance and 
composition. 
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Outcome 
JellyC had a positive impact on both primary and bacterial  
production (Fig. 3). The main effect on primary production occurred  
towards the end of the experiment and was mostly due to diatoms.  
This was also evident in the chla concentrations. Primary production  
was probably increased by the regeneration of N and P by the Cyanea. 
Although differences in bacterial production were most likely due to  
release of organic matter by the jellyfish, no differences in DOC levels  
between treatments were seen, possibly due to rapid uptake by bacteria. 
Community composition of bacteria, phytoplankton and mesozooplankton  
all changed in time, but with no significant differences between treatments. 

Fig. 3 Development of selected variables in time, by 
treatment. GAMM models with a smooth for time 
and a linear effect for JellyC showed a significant 
interaction between the two, indicating a response 
to JellyC, for following response variables: Primary 
and bacterial production, Chla >10µm, N and P. 
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