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2. Carbon-Flux Depth Functions

3. Nutrient Retention Efficiency (NRE)

4. Curvature of Respiration Profiles:
Importance

5. Benthic Respiration from
Water-Column Respiration



HETEROTROPHIC
ENERGY PRODUCTION
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Based on nobelist, Severo Ochoa’s
finding of a 3:1 ratio between respiratory
oxygen consumption and ATP production
and on nobelist, Peter Mitchell’s
Chemosmotic explanation of ETS-
OXPHOQOS coupling.
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— NRE = Nutrient Retention
ie
£CO Efficiency

(F.s ), =(d(POC)/dt)

{

-—— (d(COy)/dt) = Rcoz

l
(Ft—s)z

. NRE = Rcoz/ (Fes)1
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ﬁ*@a Importance of b, the curvature
of the respiration equation

R p%/l C min-1

RESPIRATION
(pM C min*)

R, = Ro(2/2,)°

Note:"b"” is always

negative!
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€5/  BENTHIC RESPIRATION & C-BURIAL S

ECOAQUA

The indefinite integral of
R, = R(z/z,)° with respect to
depth (z) is:

F. = JR(22)" dz = [R, /(b+1)(2)")] 2 + C

C = benthic respiration & C burial!



) BENTHIC R & C-Burial
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To calculate benthic respiration & C-burial we
subtract the flux to the water column (F. )
from the flux to infinity (F..).

F = f R(Z/2)" dz = [R, ((b+1)(2)")] [(z>") - (2*)]

Z

F.= J R(/2) dz=[RAG+D@] (2]
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Modelled Benthic Respiration & C Burial
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What is New with
the ETS ASSAY?

1. Kinetic Assay cuts time

2. Extraction eliminated

3. 1/5 reagents needed & 1/5 cost

4. Sonication used with zooplankton
5. Compared with He-tritium method



MEASUREMENT of ETS ACTIVITY
(Absorbance (0-0.400 in 1cm cuvettes)
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Conclusions
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HEP = Respiration x O/P
C Flux ocean sections > Respiration
NRE = R/C-Flux

Exponent (b), the curvature of R=f(z),
controls NRE, C-FLUX & T

Benthic respiration & C-burial 2
differences in C-flux integrations
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Zooplankton
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Potential Respiration from ETS activity...
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RESPIRATION TRANSECT
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INT (Tetrazolium Violet)
#-iodophenyl)-3-(4-nitrophenyl)-5-phenyltetrazolium chilofide:
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The indefinite integral of
R, = R,(z/z,)° with respect to
depth (z) is:

F, = R(@2) dz = [R, (b+1)@)")] 2% + C

C = benthic respiration & C burial!



BENTHIC R & C-Burial Model

To calculate benthic respiration & C-burial we
substract the flux to the water column (F.)
from the flux to infinity (F..).

F = f R(Z/2)" dz = [R, ((b+1)(2)")] [(2>") - (2*")]

Z

oC

F.= [ Rz dz=[RAGH@))] 2]

Zy



BENTHIC RESPIRATION (CO, Production Rate)
NW African Upwelling (Christensen & Packard, 1978)
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