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Supplementary Text

Model uncertainties and putative refinements

The ecophysiological model relies on several hypotheses regarding parameter values and
forcing variables. The parameter values are left unchanged throughout the entire life cycle,
except for the reproduction rate, which was modeled once the jellyfish measure more than 4
cm. After fecundation, the eggs quickly change in shape from oocytes to adults passing by
planula and juvenile stage. These morphological changes could significantly affect
physiological processes. Nevertheless, all these modifications due to their growth were
indirectly integrated by the allometric function body carbon mass variations in each equation.

A large uncertainty was assumed concerning the prey concentration input in the model. In
controlled conditions, food concentration provided to the culture was considered constant
whereas, in the original study', authors specified that jellyfish were fed ad libitum daily during
growth experiment which supposes daily pulse of food concentration followed by a decrease
while jellyfish consumes their prey. Moreover, in captivity jellyfish growth is limited by space
contrary to in situ conditions, where food availability is the main limiting factor. Nevertheless,
this inherent bias is mainly significant after the exponential stage, when growth reaches its
equilibrium. Given that the SMCE was applied to observations obtained before the
exponential stage, mistakes due to laboratory cultures were considered to be not significant
and give us large confidence in our results. Moreover, as mentioned in the main text, the
development of P. noctiluca is strongly controlled by environmental food and temperature,
but this species also performs nycthemeral migrations from the surface to the deep ocean,
so it actually experiences a gradient of these two factors. Regarding temperature, the
gradient variation was considered towards the bathypelagic zone, but for the prey
concentration, the model suggested that jellyfish are following them and therefore that the
food abundance is constant from the surface to the deep ocean.

The mucus sinking speed experiments also present some uncertainties. The jellyfish
egestion products take the shape of gelatinous strings. The particle sinking speed is mainly
dependent on shape complexity?. However, to measure different sinking runs, samples were
extracted from jellyfish tanks using a wide pipette to transfer it to the vertical-settling column.
Consequently, the strings' shape could be modified towards a more compact shape. The
present particles sinking speed could be overestimated, but this would not change its density
which is comparable to similar types of marine snow. Similarly, variations of seawater
temperature, salinity and density could modify remineralization and sinking rates®*. Even if
all experiments were performed with surface seawater at ambient temperature, the model
supposed that both rates were constant for each season and depth. This error is nonetheless
considered insignificant and conservative given the variability and standard deviation
between measurements.



Supplementary Figure

Captions

Figure S1. Log-log plot of temperature-corrected clearance rates as a function of body
carbon weight for several jellyfish species®.

Figure S2. Log-log plot of temperature-corrected respiration rates as a function of body
carbon weight for several jellyfish species®®.

Figure S3. Log-Log plot of egg production as a function of bell diameter over lappets in the
laboratory and in situ condition (data published come from 7).
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Model

Aurelia aurita
Aglantha digitale
Pleurobrachia sp.
Beroe sp.

Liriope tetraphylla
Mnemiopsis mccradyi
Stomotoca atra
Phialidium sp.
Mitrocoma cellularia
Gonionemus mertens
Eutonina indicans
Eperetmus typus
Aequorea sp.

Sarsia tubulosa
Diphyes sp.
cyclosalpa
Metrtensiidae sp.
Crystallomia sp.
Cyanea capillata
Abyla leuckarti
Pelagia noctiluca

1012 °
[+
(o]
10 11 ©
fo (]
L o
£ 100 .
5 (o}
[} °
-
c - °
5 10°
E
S
g .- (]
o 108
(o]
o (o]
107 e
5]
105 : : : : : :
10 1073 10 1073 102 10! 10° 10!
Carbon weight (gC)
Figure S2
10°
A Starved Condition (Lilley et al. 2014)
© Feed condition (Lilley et al. 2014)
& insitu
4 ¢ Laboratory
107 H B Rosaetal 2013
—— Model

103

102

eggs production (No.individual ~*.d ')

10!

100l : : z S

Size (cm)

Figure S3




Supplementary Table

Captions

Table S1. Median with standard deviation of final mass of sampling, O, consumption, CO,

production, matter remineralized and time estimated for total remineralization.

Table S2. Mean with a standard deviation of sinking time, distance traveled, surface,
diameter spherical equivalent (DSE) and sinking speed measured in laboratory condition
without turbulence of the particles O, consumption, CO, production, matter remineralized
and time estimated for total remineralization.

Date " Final mass 0, consumption CO, production Remineralized matter Remineralization time
(mgC) (umol.h™) (umol.h™) (%) (d)
05/06/15 10 2.96 +1.54 0.29+0.12 0.25+0.10 3.40+1.49 29.41 +29.05
24/06/15 7 2.93+1.44 0.27 £0.30 0.24 £ 0.26 1.94+1.76 51.63 + 68.98
06/07/15 9 0.91+0.95 0.30+0.25 0.26 £0.22 8.96 + 14.62 11.16 +18.89
09/10/15 4 0.3+0.13 0.04 £ 0.02 0.04 £0.01 3.96 + 4.09 26.75+31.7
09/11/15 2 0.8+0.11 0.09 +0.03 0.08 £0.02 2.79+1.12 39 +15.68
10/11/15 4 0.44 £ 0.16 0.04 £ 0.02 0.03+0.01 2.12+0.21 47.29 £ 4.62
Table S1
Date " Time Distance Surface DSE Sinking speed Carbon Sample mass
(s) (cm) (mm?) (mm) (m.d”) (%) (meg)
05/06/15 9 15+6.54 15+3.2 456.1+1994 24.1+55 864 + 262 1.22+0.7 1.1+1.2
06/07/15 10 27 £ 8.8 20+0.0 585.2 +374 13.6+5.0 640 * 207 2.05+1.01 3.5+3.9

Table S2
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