C cycling at two Mid-Cayman vent sites: a lipid
compound-specific isotope study of Rimicaris hybisae
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| am a terrestrial ecologist.
What am | doing working in on Oceanography and
Planetary Sciences?
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nreceer MWhy is a terrestrial ecologist

working in Jm=L?
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Introduction

Why is a terrestrial ecologist
working in JPL ?
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nroducion M\Why is a terrestrial ecologist
inJPL?
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photolysis of H,0 yields H,0, I,f
and O,. H, escapes lo space.
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| AWK directly into ice.
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HzS, Hy, GHj, Fe OH + OH—>H;0;
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Liquid H, 0 ocean ~100 km deep

Uncertain estimates of ~10'° year ! of hydrothermal
fluid into the ocean would yield ~10° mol year = reductants

Rocky mantle

Chyba and Hand, 2001, Science
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Introduction | C cycling

Objective 1: “To what extent does Rimicaris
hybisae rely on the photosynthetic C source in
diet relative to the chemosynthetic C source?”
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Introduction two Mid-Cayman vent sites

Piccard, . | ~ chemistry and vent depth
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Introduction

compound-specific

Considered essential for cell membrane structure and functlon

Ponunsaturated long chain fatty acids of n3 and n6 family :‘ X

LRANET .-_lf-‘_...f‘xrﬁ, R < ..,,fw)y

C20:4n6
O
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Introduction

compound-specific
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Introduction

isotope

Isotopic ratio: R ?

0- hotation
standard

Isotopic fractionation: JAKGE= (M —1)*1000

product
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Introduction

isotope

—18 to 22%o partlculate organic matter
of photosynthetlc origin

; '.";"":JJ Goerlcke and Frey, 1994 1‘;

7, R PR CURTOE\y

| __ Sulfur and hydrogen OX|d|zmg autotrophs
Reductive tricarboxylic acid cycle (rTCA)

Between -13 to 2%o

- Sulfur and hydrogen OX|d|zmg autotrophs
Reductive pentose phosphate cycle (CBB)
Between -30 and -20%o0

Methanotrophs
Reductive acetyl CoA pathway (WL)
Below -30%o

Berg, 2010
4/10/2014 Kathrin Streit




Introduction
Rimicaris
hybisa
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Zbinden et ai. 2005

Ectosymbiotic chemosynthetic bacteria build a
biofilm on gill cover and in the mouth: organic

matter is taken up by host by permeation across the
gill chamber integument

Ponsard et al. 2013
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Introduction

Rimicaris

hyb/sae

Objective 3: ”How IS
distribution (dense vs.
sparse) affecting R. hybisae
nutrition?”

Photosynthetic feeding/
dispersal phase

Chemosynthetic feeding/
reproductive phase

-

Cobari et al. 2008
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Methods

Fatty acid (FA) analysis

Abdominal tissue
—_— —_—
Gill cover extraction AdMaN saponification

3 N\ Gill cover membrane PLFA

Adult R. hybisae
. . . O
derivatization HOJJ\ R
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e @ Fatty acid (FA) analysis
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Proportion of single FA as fraction of total FA

Results

- Nonmetric multi dimensional scaling

® Pijccard
Von Damm dense
Von Damm sparse

FA composmon of ta|I tissue differs
from gill cover membrane tissue

FA composition of sparse shrimp differ
from dense shrimp
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Results Proportion of single FA as fraction of total FA

NN T aNrRT-w T % x R

Tissue type Cabdominal tiss Contaln I|ttle photosynthetlc FA: total 5%

Sparse shrimp contain less n4 and more
photosynthetic FA

No difference in proportion of photosynthetic FA
between Piccard and Von Damm
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013C values of single FA - Nonmetric
Results multi dimensional scaling analysis

Clear separation in FA 86%3C values between
shrimp from Piccard and Von Damm vent site

W U0 - U
A Gill cover
o Gill cover membrane

B Pijccard
Von Damm dense
Von Damm sparse

Stress = 5.8%
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013C values of fatty acids - differences
Results between tlssues and S|tes

a5 BT . T

. Photosynthetlc FA are Iower in 613C vaIues —
e Tissues are similar in FA 8'3C values

e Shrimp from Piccard vent site have FA higher in 63C
 Photosynthetic FA are excluded from this rule

E;H:* S * a*** ¥k ®EE %k
0- .y a | i
mh bb
mb b mg bb

0 0] -

4/10/2014 Kathrin Streit




Conclusion

Conclusions

Particulate organlc matter of photosynthetlc orlgln pIays a minor
role in the diet of adult R. hybisae

Vent fluid chemistry influences bacterial community composition
and, therefore, pathways of C fixation used, while vent depth has
no influence on amount of particulate organic matter sinking to the
ground

Sparse shrimp show a reduced contribution of C fixed by
chemosynthetic symbionts. They use an alternative food source,
which is partly photosynthetic.

While chemosynthetically driven ecosystems are possible on
Europa, R. hybisae like organisms could not be part of it
(photosynthetic FA dependency). Primary consumers would have a
different membrane structure not relying on photosynthetic input.
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Outlook: Amino acids 01N

Conclusions

e AN -> strong fractlonatlon between trophic
levels
* Amino acids represent most N of organism

Essential

Val

Small AN

La rge A15N \‘
Gly

~/ Ingestion Gly

Non-EssentlaI Crab
Fantle et al. 1999 \ THAA =470

Glu
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