irements for
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and big questions
e Brief look at present “state of art”

e Challenges facing marine sensor
networks
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SPACE AND TIME- Phenomens
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b A -uxes 'and cycllng of organic c Eg;pon from ‘upper oqﬁ’an

. EpISOdIC events- detection and antlflcatlon L

e QOperational oceanography- ” |

term routine measurements offi
atmosphere, and their rapid In

dissemination...”- now casts, forecasts etc.

e Many other areas of research exist where sensors
needed
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. o evolvmg (nutrients, metals, flow
cytometers etc.)
e Whilst bench system developments undé

challenge is to have them working reliak
the ocean.
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St’ems ‘some
€0 (A rgo) —
o Manned submersibles-
remotely operated vel

e Autonomous Underwa
gliders) ;

e Fleets of instrumentec..
e Organisms
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nomous Underwater
“Vehicles (AUVs)
and gliders

N e ample autonomous underwater vehicle, ~7
- mlong and ~1 m in diameter. System under development
" '6000m depth 6000km range.

e Gliders- low energy propulsion for long upper ocean surveys

UNIVERSITY OF “Z4%%, National Oceanography

SOUt hE“T]ptOﬂ 5 t‘:l Centre, Snuthamptun

School of



g0 global array
b __ dedu/lndex.html
N g‘?ﬁ/ ' e - - e

con V53983 Floats ;
13-Jan-2009 .

60°E C120E 180° 120°W 60°W

BUT only imited chemical sensor L.ﬂmﬁw
systems

UNIVERSITY OF #28%, National Oceanography
SOUthampton s Centre, Southampton
School of Ocean and ,_-‘\_,f’}/ m:mﬁ-.m;m lL!LmH COUNCIL

Earth Science



5 in the ocean-
e or space scales:

g
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P'osition location and navigation underwater
(must be at surface for GPS)

e Stability of systems under varying T (25 296
and P (1-1000 atm) LB 1189 52

ka*“ - Q4 S0 S 26
e Others..
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)cean and near shore

L
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most surfaces almost instantly

e Approaches: use of Cu materials, wipers, chemical attack (acid,
oxidising agent), bio-incompatible surfaces etc.
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Amplitude (X) - 400KHz

Amplitude (X) - 1.027KHz

Amplitude (X) - 400KHz

Simultaneous electrical impedance and
optical fluorescence measurement of
individual phytoplankton
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sensors: RNA
- -
. R Y
e s
non-cyclic phase cyclic phase
(¢ =T7 RNA \
polymerase promoter ‘ ¥ ¥ ¥ Primer B
Primer A : ;
RNA(+) . il . PrimerA \ ;
(/ \ ; D T TR T ¢ 417 / y
E RNAse H : | Po !
N\ Polymetase lymerase PR < RNAse H
Reverse Reverse ! ! ! ) Reverse
transcriptase! transcriptase transcriptase
RNACEINA : ! ‘ dsDNA DNA(+) DNA:RNA

RNA()

NASBA (nucleic acid sequence-based amplification)
Quantitative (internal reference)
Isothermal amplification

Aim = Lab on a chip solution with integrated extraction
and NASBA
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