





ATMOSPHERE

CO, uptake and release

Time for return to atmosphere:
days- months years- centuries

\._.4

Euphotic
Zone:

Photosynthesis | / 0-200m

00 000

Respiration & decomposition:
; N — ~transport in deep ocean
Accumulation e e R
in sediments ' ;




Microbial cycling of oxygen and carbon dioxide

Temperature
Nutrient suppl




respiration in aquatic ecosystems
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Respiration in the open ocean

Paul A. del Giorgio* + & Carlos M. Duartei: NATURE |VOL 420 | 28 NOVEMBER 2002




Measuring respiration
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Ocean scientist
collecting data

Even at the weekend Chelsea Instruments' Aquashuttle is collecting ocean
data for this scientist. Aquashuttle is a towed undulating body which
collects data on depth, temperature, conductivity, illumination and
chlorophyll by fluorescence. It needs no special winch, no onboard
computer, no research ship. And no

scientist.

Aquashuttle is deployed from Craft of
Opportunity (COOP) and is towed at
up to 27 knots, undulating between
depths of five and 100 metres over
lengths pre-selectable from 800 metres
to 4 kilometres.

Aquashuttle is speeding the ocean data
gathering programs of leading research
laboratories worldwide. Call Chelsea
Instruments for case histories and more
details of how you can run a multi-
parameter ocean data gathering
program — and play golf at the same
time.

Chelsea Instruments Ltd
- 2/3 Central Avenue, East Molesey, Surrey KT8 0QX
' Tel: 081 941 0044 Fax: 081 941 9319




The Court of KING NEPTUNE in session
on board the RRS James Clark Ross
this 31st day of May 1998
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Carol Robinson

You stand accused of the following offences

1. For humming too much and being too happy for her own good.

2. Glibly crossing the lines to the North and South on many occasions

without paying homage to Neptune at his court on the Equator.

3. Having a flat on the West Hoe and paying Malc large amounts
of money, allowing him to continue his dubious activities.

4. Lending Roy soiled hosiery so that he may carry out lewd acts.

5. Being No.l Slave, but not to Neptune.

6. Soliciting junk mail to fill her pigeon hole, so forcing 4 |
HRH "Del" Robins to act as her post boy! o | ’
7. Calling the Principle Scientist a bastard and accusing him l

ol wearing a sKkirl. 9‘,‘
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Photosynthesis

Image prepared by R.Hutson & T.Smyth, PML




Respiration

Robinson & Williams, 2005




Biases: Month, depth, latitude, community structure
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Robinson & Williams, 2005



Upper ocean R : 10 - 12 Pmol O, a'!
119-127 Gt C at

14C (corrected to GP) - 5 to 9 Pmol O, a*'
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In Os-rate =—3.59 + 0.114T
r* =0.85, p < 0.001
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Relationship between depth
Integrated P and R
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Predict bacterial respiration
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Apportion to 5
= Protozoa |Phytoplankton| Zooplankton
1 ©
trophic group B
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Calculation from Biomass Determinations
Williams (1981) Mesocosm 52 [notincluded 1 <4— 40 —» 40| 3 1 1] 5
(n=3; geometric mean ) (Canada) in estimate
Holligan et al . (1984) English Channel |« 83 > <+— 78 —»| 7.8 9.4
Robinson et al . (1999) E. Antarctic 12 3 11 1.4) 15 4— 69 —®»| 69 | notincluded in estimate
(n=7; geometric mean)
Robinson & Williams (1999] Arabian Sea 11 20 13
(n=6; geometric mean)
Sondegaard et al. (2000)  Mesocosm 51 [€¢— 35 —»| 35 [&¢— 12 —» 12 | notincluded in estimate
(n=3; geometric mean ) (Norway)
Robinson et al . (2002b) N. Sea
(n=6 & 8; geometric mean ) 58 (18%) 21 5 | 28 21
Summary Statistics
Arithmetic mean of all observations 32 3 18 4 |24 3413 1 1]6] |
Standard deviation of all observations 22 1 12 4] 16 281 1 1] 3
Total number of observations 26 7 13 13| 26 271 3 3 3] 4

* two calculation methods for bacterial respiration

Robinson & Williams, 2005
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Atlantic
onic carbon budget ,
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In vitro NCP
(AOy)

In situ NCP

(AOy)

Site

Reference
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Bender et al., 1992 &
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Williams and Purdie, 1991
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Analytical system

GPS Buoy
at Patch centre

SF6 Tracer Lagrangian Study Framework

Phil Nightingale, PML



SUMMARY

Respiration is weak link in understanding C cycle

Database is small but increasing, link to biotic and
abiotic factors, no long time series

web.pml.ac.uk/amt/data/Respiration.xls

Quantification at large temporal and spatial scales
only achievable through ‘model’ - empirical

Ecological models require ‘functional group’
Information

Need to quantify changes in response to a changing
environment — temperature, nutrients, pH, light










