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Understanding the planetary life support system: next generation 
science in the ocean basins

John Delaney
University of W ashington, United States of America 
Email: jdelaney@u.washington.edu

Short biography

Jo h n  D e laney  is a  P ro fe sso r  of O c e a n o g r a p h y  a n d  ho lds  t h e  J e r o m e  M. P a ro s  E n d o w e d  Chair  in S ensor  Net ­
w o rk s  a t  t h e  Univers i ty  o f  W a s h in g t o n .  Since 1 997 ,  he  h a s  d i r e c t e d  d e v e l o p m e n t  o f  t h e  r e g io n a l  cab led  oc e a n  
o b s e r v a to r y  in th e  n o r t h e a s t  Pacif ic  O cean  t h a t  evolved in to  t h e  Regional  Scale Nodes p r o g r a m  w i th in  the  
N a t iona l  Science F o u n d a t io n ' s  O cean  O b s e rv a to r i e s  In i t ia t ive .  The c o n s t ru c t io n  p h a s e  o f  th is  o b s e r v a to r y  b e g a n  
in S e p t e m b e r  2 0 0 9  w i th  t h e  a n n o u n c e m e n t  o f  a n  a w a r d  t o  t h e  Univers i ty  o f  W a s h i n g t o n  o f  $ 1 2 6  mill ion 
o ve r  f iv e - a n d - a - h a l f  y e a r s .  This d i s t r ib u t e d ,  r e m o t e ,  s e n s o r - r o b o t i c  n e t w o r k  will c o n v e r t  a  s e c to r  o f  t h e  J u a n  
de Fuca  t e c t o n i c  p la te  a n d  over ly ing  o c e a n  in to  a n  i n te r n a t i o n a l l y  access ib le ,  i n te r a c t iv e ,  r e a l - t im e  n a tu ra l  
l a b o r a t o ry  c a p a b le  o f  r e a c h in g  mil l ions  o f  use rs  v ia  t h e  In t e r n e t .  Such n e tw o rk s  a r e  a t  t h e  l e a d in g  e d g e  of 
o c e a n  a n d  e a r t h  sc ience  r e s e a rc h  a n d  e d u c a t i o n .

Delaney,  w h o  jo in e d  t h e  Universi ty  o f  W a s h i n g t o n  facu l ty  in 1 977 ,  has  p u b l i s h e d  n e a r ly  100  p a p e r s  scient i f ic
p a p e r s  a n d  a r t ic le s ,  a n d  h a s  se rve d  as  ch ie f  sc ien t i s t  on m o r e  t h a n  4 5  o c e a n o g r a p h i c  r e s e a rc h  cruises ,  m a n y
of w hich  have  i nc lude d  t h e  Deep S u b m e rg e n c e  Vehicle Alvin a n d  t h e  R e m ote ly  O p e r a t e d  Vehicle J a so n .  In
S e p t e m b e r  2 0 0 5 ,  he co-led  th e  VISIONS'05 r e s e a rc h  e x p e d i t io n ,  w h ic h  successful ly  b r o a d c a s t  th e  f i r s t -eve r  live, 
h ig h -d e f in i t io n  v ideo  f rom  th e  se a f lo o r  a cross  t h e  w o r ld .  Sc ient ists ,  e d u c a to r s ,  a n d  t h e  g e n e r a l  publ ic ,  v iew ed  
t h e  r e a l - t im e  b r o a d c a s t s  f rom  t h e  u n d e r w a t e r  vo lc a n o e s  of t h e  N o r t h e a s t  Pacific o ve r  cab le  a n d  sa tel l i te
te lev is ion  a n d  on  th e  w e b  via  t h e  R esearch  Channel .

His r e s e a rc h  focuses  on  th e  d e e p - s e a  vo lca n ic  a c t iv i ty  o f  t h e  J u a n  de Fuca  Ridge in t h e  N o r t h e a s t  Pacific
O c e an .  In th e  s u m m e r  of 1998 ,  D e laney  led a  j o in t  e x p e d i t io n  w i th  th e  A m e r ic an  M useum of N a tu ra l  History
to  successful ly  re c o v e r  fo u r  v o lca n ic  sulf ide s t r u c t u r e s  n o w  on  d i sp lay  in AMNH's Haii o f  th e  P l a n e t  E ar th .  This
U .S . /Canad ian  ef fort  w a s  t h e  su b je c t  o f  a  NOVA/PBS a n d  a  BBC d o c u m e n t a r y  e n t i t le d  Volcanoes  of t h e  Deep.  
Sam ples  co l lec ted  on  th is  e x p e d i t io n  p r o d u c e d  t h e  h i g h e s t  t e m p e r a t u r e  m ic ro b e s  e v e r  c u l t u r e d  on  e a r t h .  Some 
h y p o t h e s e s  l ink t h e s e  d e e p s e a  vo lca n ic  s y s te m s  t o  t h e  orig in  o f  life on e a r t h .  In 1 987 ,  D e lane y  s e rv e d  as  th e  
f irst  C h a i rm a n  of  th e  RIDGE P r o g r a m  a n d  init ial  c o - c h a i r m a n  of  t h e  i n te r n a t i o n a l  InterRIDGE. Both  p r o g r a m s  
w e re  d e s ig n e d  t o  fo s te r  in tens ive  s t u d i e s  o f  t h e  physical ,  c hem ica l ,  a n d  b iological  in te r a c t io n s  t h a t  c h a ra c te r iz e  
th e  v ig o ro u s  vo lca n ic  a n d  h y d r o t h e r m a l  a c t iv i ty  a lo n g  t h e  7 0 , 0 0 0 - k i l o m e t e r  m id - o c e a n  r idge  s y s te m .  These  
p ro g r a m s ,  still act ive  t o d a y ,  h a ve  c h a n n e le d  h u n d r e d s  o f  mil l ions o f  do l la rs  in to  r e s e a rc h  a n d  e d u c a t i o n  a b o u t  
p ro c es ses  t h a t  s u p p o r t  e x o t i c  life f o rm s  s u s ta i n e d  t h r o u g h  c h e m o s y n th e s i s  d r iven  by  p la te  t e c t o n ic s  severa l  
k i lo m e te r s  b e low  se a  level.  D e lane y  h a s  se rve d  on  se ve ra l  NASA C o m m i t te e s  c h a rg e d  w i th  de f in ing  t h e  n a t u r e
of m iss ions  t o  E u ro p a ,  one  of th e  m o o n s  o f  Ju p i t e r ,  su s p e c t e d  to  h a r b o r  b o t h  a  l iquid  oc e a n  a n d  s u b m a r i n e
v o lca noes .

Abstract

Driven b y  so la r  a n d  in te rn a l  g e o t h e r m a l  en e rg y ,  t h e  c o m p l e x  p ro c es ses  i n te r a c t in g  w i th in  t h e  g lobal  o c e a n  
c o n s t i t u t e  t h e  ‘f lywheel’ o f  o u r  p l a n e t a r y  l i f e - su p p o r t  sy s te m ;  it  is t h e  m ass ive  v o lu m e  of  t h e  o c e a n  t h a t  
d r ives  l o n g - te rm  w e a t h e r  a n d  s h o r t - t e r m  c lim a t i c  v a r i a t io n s  a c ro s s  t h e  se a s  a n d  o n t o  t h e  c o n t i n e n t s .  Enti re ly  
n e w  a p p r o a c h e s  t o  u n d e r s t a n d i n g  t h e  com ple x i ty ,  pow e r ,  a n d  v a g a r i e s  of th is  ‘o c e a n ic  m o d u l a t o r ’ a r e  a r i s in g  
f rom  th e  r a p id  i m p l e m e n t a t i o n  a n d  use o f  s u b m a r i n e  cab led  n e tw o rk s  t h a t  will p rov ide  u n p r e c e d e n t e d  e lec t r i ­
cal  p o w e r  a n d  b a n d w i d t h  t o  t h o u s a n d s  o f  in c re as in g ly  so p h i s t i c a t e d  ro b o t - s e n s o r  s y s te m s  d i s t r ib u t e d  t h r o u g h ­
o u t  fu l l -oc ea n  e n v i r o n m e n ts .  P a r t ly  t r ig g e r e d  by  t h e  a d v e n t  o f  a  g ro w i n g  n u m b e r  o f  th e s e  cab led  r e s e a rc h
sys te m s,  o c e a n o g r a p h e r s  a r e  po ise d  to  be n ef i t  f rom  a  h o s t  o f  emergent t ec h n o l o g ie s  large ly  d r iven  by  inves t ­
m e n t  f rom  c o m m u n i t i e s  e x te r n a l  t o  oc e a n  sc iences .  I m p o r t a n t  d e v e l o p m e n t s  include:  robo t ic s ,  b io te c h n o lo g y ,
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cloud c o m p u t i n g ,  in situ chem ica l  a n d  g e n o m i c  sen so rs ,  e x t r a c t i o n  o f  novel  b io ch e m ic a l  m a t e r i a l s ,  d ig ita l  
im a g ing ,  n a n o te c h n o l o g y ,  se r io u s  g a m i n g ,  n e w  v i sua l i z a t ion  t e c h n o lo g ie s ,  c o m p u t a t i o n a l  s im u la t io n s  a n d  
d a t a  a ss im i la t io n ,  s e i s m o -a c o u s t i c  t o m o g r a p h y ,  a n d  un ive rsa l  access  to  t h e  In t e rn e t .  Far  m o re  pow er fu l  
t h a n  a n y  one  of  t h e s e  e m e r g i n g  t e c h n o lo g ie s  will be  t h e  convergence o f  t h e  e n s e m b l e  w h e n  a p p l i e d  to  
u n d e r s t a n d i n g  t h e  i n n a t e  c o m p le x i ty  o f  o u r  p l a n e t a r y  life s u p p o r t  sy s te m  -  t h e  g lobal  o c e a n .  As t h e s e  
ra p id ly  evolving cap a b i l i t i e s  a r e  i n t e g r a t e d  in to  so p h i s t i c a t e d ,  r e m o t e ,  i n te r a c t iv e  o p e r a t i o n s  t h r o u g h o u t  th e  
oc e a n  ba s in s  for  d e c a d e s ,  a  n e w  e r a  o f  a  pe rvas ive  h u m a n  t e l e - p re s e n c e  t h r o u g h o u t  e n t i r e  v o l u m e s  of  our ,  
once  ‘inac ce ss ib le ’ g lo b a l  o c e a n  will be  r e a l i ze d .  Such capa b i l i t i e s  a r e  r e q u i r e d  to  m e e t  t h e  o n s e t  o f  i m ­
m e n s e  e n v i r o n m e n ta l  a n d  soc ie ta l  c ha l l enge s  in t h e  c o m i n g  d e c a d e s  t h a t  can  only  be a d d r e s s e d  t h r o u g h  
op t im a l ly  in fo rm e d  i n te r n a t i o n a l  c o l l a b o ra t io n .

Marine Ecosystem Acoustics: A cost-efficient approach to ecosystem  
information

Olav Rune God0
Institute of Marine Research (IMR), Norway 

Email: olav.rune.godoe@imr.no

Short biography

Dr. Olav Rune G odo  g r a d u a t e d  a t  th e  Univers i ty  o f  B ergen  in 1 9 7 7  (Cand .  re a l )  a n d  1 9 9 0  (Dr.  Phi los. ) .  His 
sc ient i f ic  e x p e r ie n c e  covers  a  r a n g e  o f  fields;  fish s t o c k  a s s e s s m e n t ,  a c o u s t i c  a n d  f i sh ing  g e a r  tec h n o lo g y ,  fish 
b e h a v i o u r  a n d  e v o lu t i o n a r y  b io logy  a n d  he h a s  pu b l i s h ed  p e e r - r e v ie w e d  a r t ic le s  in all o f  th e s e  fields.  His 
m o re  r e c e n t  sc ient i f ic  focus h a s  b e e n  t o w a r d s  i m p ro v in g  m a r i n e  su rv e y  m eth o d o l o g ie s ,  w h e r e  a cous t i c s  has  
h a d  a  p r im e  ro le .  G odo  h a s  se rve d  on  a n d  c h a i r e d  seve ra l  c o m m i t t e e s  u n d e r  t h e  N orw eg ian  Research  Council .  
At t h e  i n te r n a t i o n a l  level, he  has  w o r k e d  in se ve ra l  ICES c o m m i t t e e s  a n d  h a s  b e e n  a  m e m b e r  o f  t h e  sc ient i f ic  
c o m m i t t e e  o f  Census o f  Marine Life a n d  a  SCOR te c h n o l o g y  w o r k i n g  g r o u p .  In 1997 ,  he re ce ived  a  Rockefeller  
F o u n d a t io n  sc h o la r s h ip  a n d  h a s  b e e n  a n  inv i ted  s p e a k e r  a t  a  n u m b e r  o f  i n te r n a t i o n a l  c o n fe re n ce s  in b io logy  
a n d  t ec h n o l o g y .  P re se n t ly  he is r e spons ib le  for  d e v e l o p m e n t  o f  t h e  Marine Ecosystem  Acoust ics  c o n c e p t  a s  a  
s u p p o r t  to  t h e  e c o s y s t e m -b a s e d  f isheries m a n a g e m e n t .

Abstract

Marine E cosystem  Acoust ics is a  c o n c e p t  fo r  e n h a n c e d  u n d e r s t a n d i n g ,  o b s e rv a t i o n  a n d  p re d ic t io n  of m a r in e  
e co s y s tem s .  This c o n c e p t  def ines  a c o u s t i c  t e c h n o lo g ie s  a s  t h e  p r inc ipa l  too ls  in s tu d ie s  o f  m a r i n e  o rg a n is m s  
a n d  t h e i r  e n v i r o n m e n t .  Only aco u s t i c s  can  p rov ide  i n fo rm a t io n  w i th  a p p r o p r i a t e  r e so lu t io n  a t  sp a t ia l  a n d  
t e m p o r a l  sca les  a c ro s s  t h e  r a n g e  of  f u n d a m e n t a l  b iophys ica l  p roc es ses  a s  well  a s  a t  t h e  sca les n e e d e d  to 
resolve t ro p h i c  in te r a c t io n s  f rom  ind iv idua ls  to  p o p u l a t i o n s .  By e x p lo i t in g  a c o u s t i c  b a n d  a n d  b e a m  w id th s  a s  
well  a s  a d v a n c e d  p la t fo rm  tec h n o lo g ie s ,  e co s y s tem  p roc es ses  can  be o b se rv e d  on  sca les a t  w h ic h  t h e y  occur,  
a n  e sse n t ia l  r e q u i r e m e n t  fo r  q u a n t i t a t i v e  e co s y s tem  u n d e r s t a n d i n g  a n d  m o d e l in g .  F u r t h e r m o r e ,  th e  a p p r o a c h  
a lso  s u p p o r t s  t h e  k n o w le d g e  a n d  in fo rm a t io n  n e e d e d  t o  e s t ab l i sh  a  b e t t e r  basis  fo r  a n  e c o s y s t e m - b a s e d  f i she ­
ries m a n a g e m e n t .  Acoust ics is p r e s e n t l y  u n d e ru t i l iz e d  in e co s y s tem  re s e a rc h  a n d  still  n e e d s  s u b s ta n t i a l  d e v e ­
l o p m e n t .  The t e c h n o l o g y  a n d  t h e  c o n c e p t  a r e  e xem pl if ied  w i th  re su l ts  f rom  field e x p e r im e n t s .
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Molecular Marine Biotechnology: From genes to bioactive products

Werner M ü lier
J.Gutenberg University Mainz, Germany 
Email: wmueller@uni-mainz.de

R estará Areas

W e r n e r  Miiller’s r e s e a rc h  act iv i t ies  focus on  ( I )  t h e  u n d e r s t a n d i n g  of  d e e p  m e t a z o a n  p h y l o g e n y  in o r d e r  to  
" r e c o n s t r u c t "  a n d  define  t h e  g e n e t i c  r e p e r t o i r e  of t h e  U r m e ta z o a  ( a n c e s t r y  o f  M etazoa) .  (2)  The se c o n d  
focus of his r e s e a rc h  a c t iv i t ies  is th e  s t u d y  of  t e m p l a t e - d i r e c t e d  b io m i n e ra l i z a t i o n  p roc esses ,  in p a r t i c u la r  
biosi l ic if icat ion in m a r i n e  a n d  f r e s h w a te r  d e m o s p o n g e s .  More re ce n t ly  he b e c a m e  p a r t i c u la r ly  in te r e s t e d  in 
th e  f o r m a t i o n  of t h e  m in e ra l  sk e l e t o n s  o f  d e e p - s e a  glass  s p o n g e s ,  b u t  a lso  in o t h e r  m in e ra l i z a t io n  proc esses  
(po ly m e ta l l ic  n o d u l e s  a n d  f e r ro m a n g a n e s e  c rusts) .  For th e s e  s t u d ie s  m u l t id is c ip l in a ry  a p p r o a c h e s  a r e  a p p l i e d  
f rom  i n o rg a n i c  c h e m is t ry  t o  m o le c u la r  b io logy  a n d  b i o in fo rm a t ic s .  (3)  W e r n e r  Miiller’s r e s e a rc h  in te re s t s  
a lso  c o m p r i se  t h e  d e v e l o p m e n t  o f  novel  a p p l i c a t io n s  o f  t h e  e n z y m e s / p ro t e i n s  involved in biosi l ica  f o rm a t i o n  
in v a r io u s  fields o f  n a n o ( b io ) t e c h n o l o g y  a n d  n a n o - b io m e d ic in e .
Since 2 0 1 0 ,  he is t h e  PI o f  t h e  C ro a t i a n - G e r m a n  “J o i n t  L a b o r a to r y ” f rom  t h e  G e r m a n  G o v e r n m e n t  t o g e t h e r  
w i th  Prof .  R. Batei  (IRB - Rovinj).  Since 2 0 1 2 ,  he is c o o r d i n a t o r  o f  t h e  EU I n t e g r a te d  P ro je c t  BlueGenics.

Abstract
W e r n e r  E.G. Müller, X i a o h o n g  W a n g ,  Heinz C. S c h röde r

Marine s p o n g e s  a s  sessile f i l ter  f e ed e rs  have  de v e lo p e d  eff ic ient  de fense  m e c h a n i s m s  a g a i n s t  v i ruses ,  b a c t e r i a  
o r  e u k a r y o t i c  o rg a n i s m s .  T hey  a r e  a b le  t o  p r o d u c e  ef f ic ient  a n t iv i ra l ,  a n t im ic ro b i a l ,  a n d  c y to s ta t ic  c o m ­
p o u n d s .  Despi te  t h e  la rge  n u m b e r s  a n d  h igh  s t r u c tu r a l  v a r i e t y  of t h e  b ioac t ive  s e c o n d a r y  m e t a b o l i t e s  f rom  
s p o n g e s ,  on ly  a  v e ry  l im i ted  n u m b e r  o f  t h e s e  c o m p o u n d s  h a ve  b e e n  t e s t e d  in c linical  t r ia l s .  Limited 
ava i l ab i l i ty  o f  l a rg e r  q u a n t i t i e s  o f  s t a r t i n g  m a t e r i a l  fo r  e x t r a c t i o n  is one  m a j o r  ob s ta c le  fo r  c o m m e rc ia l  
d e v e l o p m e n t .  To close th is  b o t t l e n e c k  it is o u r  a im  t o  follow su i t ab le ,  m o le c u la r -b io l o g y -b a s e d  novel  r o u t e s  
to  o b t a i n  l a rg e r  q u a n t i t i e s  of s e c o n d a r y  m e t a b o l i t e s  f rom  spo n g e s ,  one  of t h e  m o s t  b ioac t ive  m a r i n e  a n im a l  
t a x a  a n d  t h e i r  a s s o c i a t e d  m ic ro rg a n i s m s  a n d  t o  a c c e l e r a t e  th e  d e v e l o p m e n t  of suc h  c o m p o u n d s .

Successful e x a m p l e s  o f  o u r  a p p r o a c h  will be p r e s e n te d :  (a )  a r a f b i n o f u r a o n y l - a d e n i n e  (ara-A)  a s  a n  i n t r o ­
d u c ed  c o m m e rc ia l i z e d  a n t i - h e rp e s - v i r u s  a g e n t ,  (b)  A tox in ,  a n  ASABF-type a n t i m ic ro b i a l  p e p t i d e ,  t h a t  has  
b e e n  found  t o  d i sp lay  m ic rob ic ida l  a n d  a n t i - fu n g a l  act iv i ty ,  (b)  Biosilica, a  novel  e n z y m a t ic a l ly  c on tro l led  
b i o m a te r i a l ,  t h a t  m ig h t  be  u se d  for  b io m e d ic a l  a p p l i c a t io n s ,  e .g .  for  t h e  a m e l i o r a t i o n  of  o s te o p o ro s i s .

Status Quo of Offshore Aquaculture in Germany: a new vision for a 
"green economy" in the marine realm

Bela Buck
Alfred W egener Institute for Polar and Marine Research (AWI), Germany 
Email: Bela.H.Buck@awi.de

Short biography

Pro fe sso r  Buck  is Head of  t h e  W o r k i n g  G ro u p  “ Marine A q u a c u l tu r e ,  Mari t ime T ec hno log ie s  a n d  In t e g r a te d  
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His m ain  i n te r e s e  a re  m acroalga l  a n d  shellfish cult ivation.  He has also pa r t ic ipa te d  in var ious  technological  investi­
ga t ions  a n d  sys tem  design init iatives in bo th  offshore w a te r s  a n d  land based  facilities, deal ing  with  su b m e rg e d  a nd  
float ing facilities a n d  IMTA-concepts.  The oupu ts  of this  re search  have  been  published in peer- rev iewed  journa ls  and ,  
in som e  cases, p ro tec ted  by  p a te n t s .  In c o o p e r a t i o n  w i th  v a r io u s  n a t i o n a l / i n t e r n a t i o n a l  i n s t i tu t io n s ,  Buck  r e p r e ­
se n t s  G e rm an y  in va r ious  ICES w o rk in g  g roups  a n d  w o n  v a r io u s  pr ices  d u r i n g  his sc ien t i f ic  c a r e e r .

Abstract

New c om ers  -  t h e  offshore  w in d  f a rm e r s  -  a r e  c o v er in g  large  a r e a s  in th e  o p e n  o c e a n  w h ic h  in c o n t r a s t  give 
th e  o p p o r t u n i t y  t o  use  th e s e  a r e a s  in a  m u l t i fu n c t io n a l  w a y  suc h  as  for  c r e a t i n g  MPA’s, s u s ta i n a b l e  a n d  p a s ­
sive f i sher ies  a s  well  a s  e c o - t o u r i s m  a n d  b i o r e m e d ia t i o n .  Due t o  s t a k e h o l d e r  conflicts ,  a q u a c u l t u r e  ac t iv it ies  
t e n d  to  m ove  offshore  w h e r e  s p a c e  is n o t  l im i ted  a n d  a d e q u a t e  w a t e r  q u a l i ty  g u a r a n t e e d .  Along t h e  G e rm a n  
N orth  Sea  coas t ,  t h e  o b s e rv e d  high sp a t ia l  c o m p e t i t i o n  of s t a k e h o l d e r s  h a s  e n c o u r a g e d  th e  id e a  o f  i n t e g r a t i n g  
offshore  w in d  f a rm s  w i th  o p e n  o c e a n  a q u a c u l t u r e  b e y o n d  t h e  12 mile  z o n e  by  d e v e lo p in g  musse l ,  s e a w e e d  as  
well  a s  fish c u l t iva t ion .

This p r e s e n ta t i o n  p rov ides  a n  ove rv ie w  on  t h e  c u r r e n t  s t a t e  of t r an s d is c i p l in a ry  r e s e a rc h  on  a  p o t e n t i a l  im p l e ­
m e n t a t i o n  of  suc h  a  m u l t i fu n c t io n a l  use  c o n c e p t  on  a  sh o w c a se  basis ,  c o v er in g  b iological ,  t ec hn ica l ,  e c o n o m i c  
a n d  so c ia l /p o l i c y  a s p e c t s  a s  well  a s  p r i v a t e -p u b l i c  p a r t n e r s h i p s  a n d  t h e  r e le v a n t  i n s t i tu t io n a l  bod ies .  Next  to  
b iological  a n d  t ec h n ica l  re se a rc h ,  soc ial  a n d  pol icy sc ience  r e s e a rc h  revea ls  t h a t  th e  i n te g r a t i o n  of  r e l e v a n t  
a c t o r s  in to  t h e  d e v e l o p m e n t  of a  m u l t i -u se  c o n c e p t  fo r  a  w in d  f a r m - m a r i c u l t u r e  in te r a c t io n  is a  c o m p le x  a n d  
c o n t ro v e r s ia l  issue .  A l to g e th e r ,  t h e  p r e s e n t e d  re su l ts  a r e  i n te n d e d  t o  s h e d  s o m e  l igh t  on  so m e  offshore  a q u a ­
cu l tu re  to p ic s  t h a t  f u tu r e  offshore  m a r i c u l t u r e  o p e r a t o r s  such  as  musse l ,  ke lp  o r  fish f a r m e r s  s h o u ld  fo l low in 
o r d e r  t o  be efficient.
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use o f  t h e  fo rces  o f  n a tu r e ,  a t  t h e  s a m e  t im e  c r e a t i n g  n e w  o p p o r t u n i t i e s  fo r  n a t u r e .  It is e x e c u te d  b y  a  
b r o a d  c o n s o r t iu m  of  g o v e r n m e n t  in s t i tu t io n s ,  a c a d e m i a ,  a p p l i e d  r e s e a r c h  o rg a n i s a t i o n s ,  c o n s u l t a n t s  a n d  e n g i ­
n e e r i n g  c o n t r a c to r s .  P ro fe sso r  de  Vriend is a  m e m b e r  of t h e  Dutch N a t iona l  C om miss ion  for  th e  E n v iro n m e n ta l  
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Abstract

The ba s ic  idea  o f  b u i ld ing  w i th  n a tu r e  is to  util ize n a tu r a l  p roc es ses  (physical  a n d  bio log ical )  to  real ise  h y ­
d ra u l i c  e n g in e e r i n g  func t iona l i ty ,  whi le  a t  t h e  s a m e  t im e  c r e a t i n g  n e w  o p p o r t u n i t i e s  fo r  n a t u r e .  This r e q u i r e s  
a  d i f fe re n t  w a y  of  t h in k i n g  a n d  w o rk in g ,  involving th e  eco s y s tem  d im e n s i o n  f rom  t h e  e a r ly  p ro je c t  d e v e lo p ­
m e n t  s t a g e s  o n w a rd s .

The Bui ld ing  w i th  N a tu re  in n o v a t i o n  p r o g r a m m e  w h ic h  is p r e s e n t l y  r u n n i n g  in t h e  N e t h e r l a n d s  a im s  a t  p r o ­
m o t i n g  th is  p a r a d i g m  shift ,  in t h e  f i rst  i n s ta n c e  by  s h o w in g  t h a t  t h e  a p p r o a c h  is v iab le .  This is d o n e  n o t  only  
b y  c a r ry in g  o u t  a  n u m b e r  o f  r e s e a rc h  pro jec t s ,  b u t  a lso  via  a  n u m b e r  o f  real- life  p i lo t  p ro jec t s  a n d  by  lay ing  
d o w n  e x a m p l e s  o f  g o o d  pra c t i ce ,  g u ide l ines ,  too ls  a n d  lessons l e a r n e d  in a  pub l ic ly  access ib le  wiki.
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by  c a r ry in g  o u t  a  n u m b e r  o f  r e s e a rc h  p ro jec ts ,  b u t  a lso  v ia  a  n u m b e r  of real- life  p i lo t  p ro jec ts  a n d  by  lay ing  
d ow n  e x a m p le s  o f  g o o d  pra c t i ce ,  g u ide l ines ,  too ls  a n d  lessons  l e a rn e d  in a  publ ic ly  access ib le  wik i .  The p r o ­
g r a m m e  involves one  co as ta l  p i lo t  ( the  Sand  Engine  on  t h e  S o u th -H o l lan d  coas t) ,  tw o  offshore p i lo ts  on  e co ­
logically f r iend ly  s a n d  m in ing ,  one  m a r i t im e  s u b p r o g r a m m e  on  d re d g in g - in d u c e d  t u r b id i t y  p l u m e s  a n d  a  n u m ­
b e r  o f  co as ta l  a n d  m a r i n e  r e s e a rc h  pro jec t s .  Under ly ing  c o n c e p ts  a n d  p r o g re s s  o f  th e  pi lo ts ,  w h ic h  have  b e e n  
rea l i sed  in 2 0 1 0  a n d  2 0 1 1 ,  will be p r e s e n t e d  a n d  d iscussed ,  a n d  e n s u i n g  n e e d s  fo r  m a r i n e  r e s e a rc h  will be 
iden t i f ied .
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lysers a n d  m ic ro  c y to m e te r s  fo r  t h e  a na ly s i s  o f  p h y t o p l a n k t o n  in situ f rom  f loats  a n d  AUVs. He is a  w o r k  
p a c k a g e  l e a d e r  for  t h e  FP7 ITN SENSEnet w h ic h  is t r a i n i n g  th e  n e x t  g e n e r a t i o n  of  o c e a n o g r a p h i c  s e n s o r  d e ­
v e lo p e r s  in Eu rope .

Abstract

Despi te  t h e i r  g lo b a l  i m p o r t a n c e ,  th e  v a s t  (1 .3  x IO9 k m 3) o c e a n s  r e m a i n  la rge ly  u n d e r s a m p l e d  (in b o t h  spa c e  
a n d  t im e ) .  This is p a r t i c u la r ly  t r u e  for  b i o g e o c h e m i c a l  p ro c es ses  t h a t  a re  k e y  t o  c l im a te  a n d  n a tu r a l  re so u rce s  
b u t  can  e x h ib i t  v a r i a t io n s  o f  tw o  o r d e r s  o f  m a g n i t u d e  on  h o u r ly  a n d  m e t r e  sca les .  C u r r e n t  su b s u r f a c e  s a m ­
p l ing  w i th  few iso la te d  e x c e p t io n s  occurs  on  a n n u a l  a n d  k i lo m e tr e  sca les .  To a d d r e s s  th is  m is m a t c h ,  t h e  i n t e r ­
n a t i o n a l  c o m m u n i t y  is e n g a g e d  in t h e  d e v e l o p m e n t  o f  o c e a n  o b s e rv a t i o n s  sy s te m s .  Yet a  t e c h n o l o g y  g a p  
re m a i n s  -  t h e r e  a r e  v e ry  few p a r a m e t e r s  (CTD, 0 2, f luo resce nce ,  a n d  w i th  re la t ive ly  p o o r  p e r f o rm a n c e  pH, 
p C 0 2 a n d  n i t r a t e )  t h a t  can  be m e a s u r e d  by  such  a u t o n o m o u s  p la t fo rm s  b e c a u s e  of a  l ac k  of s e n s o r  t e c h n o ­
logy. Micro Sys tem t e c h n o lo g ie s  e n a b l e  th e  c o n s t ru c t io n  of h igh  p rec is ion  m in i a tu r i s e d  s t r u c tu r e s ,  suc h  as 
op t ic s  a n d  f luidic  c h a n n e ls .  W e  have  u se d  th is  t e c h n o l o g y  t o  c r e a te  h igh  p e r f o rm a n c e  r e a g e n t  b a s e d  m ic ro-  
f luidic  a n a l y s e r s  fo r  a  r a n g e  o f  n u t r i e n t s ,  t r a c e  m e t a l s  a n d  c a r b o n a t e  p a r a m e t e r s .  W e  have  a lso  u se d  this  
t e c h n o l o g y  to  i n v es t ig a te  p a t h o g e n ,  a n d  p h y t o p l a n k t o n  d e te c t i o n  via  nuc le ic  ac id  a na lys is  a n d  c y to m e t ry .  
These  dev ices  will be i n t r o d u c e d ,  a n d  t h e i r  ab i l i ty  t o  a d d r e s s  t h e  g a p  in s e n s o r  t e c h n o lo g y  fo r  oc e a n  o b s e r v a ­
t ions  d iscussed .
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The a u t h o r  has  15 ye a r s  o f  e xp e r ie n c e  in t h e  Offshore Oil a n d  Gas i n d u s t ry .  S t a r t i n g  a s  a n  h y d r o d y n a m i c  
e n g in e e r  a t  DCN, he h a s  a n  extensive  e x p er ien c e  o f  w ave  t a n k  t e s t i n g  a n d  n u m e r i c a l  m ode l l ing .  He t h e n  
jo in e d  SBM Offshore a n d  w a s  involved in th e  design  of  t h e  f i rst  d e e p  w a t e r  m o o r i n g  sy s te m s ,  u s in g  p o lyes te r  
ro p e s ,  for  oil e x p o r t  s y s te m s  a n d  f lo a t in g  p ro d u c t i o n  un i t s .  At SBM of fshore ,  he spec ia l izes  in high tec h n o lo g y  
p ro jec t s  suc h  a s  t h e  w o r l d ’s f i rst  1 .3km  long  h o r iz o n ta l  s tee l  p ipel ine  b u n d l e ,  d y n a m ic a l ly  s u s p e n d e d  b e tw e e n
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tw o  f lo a t in g  un i t s  of fshore  Malaysia in 1 3 0 0 m  w a t e r  d e p t h .  Since 2 0 0 5 ,  he has  b e e n  l e a d i n g  t h e  d e v e l o p m e n t  
of SBM S3 W ave  E nergy  C o n v e r te r  w i th  th e  ob jec t ive  to  a ch ieve  a  b r e a k t h r o u g h  in th is  e m e r g i n g  field.

Abstract

Over th e  p a s t  f ou r  ye a rs ,  SBM h a s  d e v e l o p e d  a  r e v o lu t i o n a ry  W a v e  E nergy  C onve r te r .  F loa t ing  u n d e r  th e  
o c e a n  su r face ,  th e  S3 a m pl i f ie s  p r e s su re  w a v e s  j u s t  like a  t r av e l l in g  w a v e  t u b e .  Com posed  of  on ly  e la s to m ers ,  
th e  sy s te m  is e x t r e m e l y  f lexible,  e n v i r o n m e n ta l l y  f r iend ly  a n d  si len t .  T h a n k s  t o  a  m u l t i m o d a l  r e s o n a n t  b e h a ­
v iour ,  th e  S3 is c a p a b le  of eff ic ient ly h a r v e s t i n g  w a ve  e n e r g y  f rom  a  w ide  r a n g e  o f  w a v e  p e r io d s .  No m e ­
c han ica l  p a r t s  a r e  u se d  t o  t u r n  o c e a n  e n e r g y  in to  useful  e lect r ic i ty .  I n s te ad ,  e le c t ro  a c t ive  p o ly m e rs  c o n v e r t  
e n e rg y  in to  e lec t r ic i ty  in t h e  m o s t  e ff ic ient  a n d  s t r a i g h t  f o rw a rd  w a y .  The e le c t roa c t ive  p o l y m e r  r in g  g e n e r a ­
to r s  a r e  d i s t r ib u t e d  a lo n g  a n  e la s t o m e r i c  t u b e  o ve r  seve ra l  w ave  l eng ths ,  c r e a t i n g  a  high vo l ta g e  m u l t i p h a s e  
DC p o w e r  s o u rc e  w i th  low ripp le ,  n a tu r a l ly  s m o o t h i n g  th e  i r reg u la r i t ie s  o f  o c e a n  w a v e  a m p l i t u d e s  a n d  pe r io d s .  
The S3 i n te n d s  to  e m p l o y  a  roll t o  roll f a b r ic a t io n  p roc ess  w hich  will m a k e  it poss ib le  to  a ch ieve  a  s tep  
c h a n g e  in cos t  effic iency w h e n  d e p lo y e d  in large  q u a n t i t i e s .  The sy s te m  is o p e r a t e d  a l m o s t  like a  a b l e  r e ­
q u i r in g  n o  m a i n t e n a n c e .  In fact ,  t h e  OPEX s t r a te g y  is to  ru n  it unt i l  fa ilure  t o  m a x im iz e  r e t u r n  on inves t ­
m e n t s .  The p ro je c t  is s u p p o r t e d  by  t h e  French  g o v e r n m e n t  t h r o u g h  m a r i n e  e n e rg ie s  f u n d i n g  u n d e r  French 
E n v i r o n m e n t  a n d  E nergy  M a n a g e m e n t  Agency  (ADEME). A c o n s o r t iu m  cons i s t in g  of  SBM, IFREMER a n d  ECN a re  
w o r k i n g  on  a  full scale  p r o t o t y p e  d e p lo y m e n t  a t  t h e  SEMREV t e s t  c e n t r e  in F rance  (Le Croisic).

In his p r e s e n t a t i o n ,  Ph i l ippe  J e a n  will de sc r ibe  th e  d e v e l o p m e n t  p rocess ,  w i th  th e  key  t e c h n o lo g ic a l  a n d  f i n a n ­
cial p a r t n e r s h i p  a p p r o a c h  a d o p t e d  by  SBM. He will e xp la in  t h e  f u n d a m e n t a l  physics  by  d e sc r ib in g  t h e  w ave  to  
wire  m o d e l .  Then ,  he  will p r e s e n t  t h e  re su l ts  o f  t h e  p r o o f  o f  c o n c e p t  m o d e l  t e s t s  c a r r i e d  o u t  in w a v e  t a n k s  
a n d  c o m p a r e  t h e m  w i th  t h e  W 2 W  m o d e l .  Finally,  he will de sc r ibe  t h e  ro a d  m a p  f rom  full scale  p r o t o ty p e  to 
f irst  w a v e  fa rm s .
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m o v e d  to  in d u s t ry  (B a yer  AG a n d  A g fa -G e vae r t  NV, re sp .)  Since 2 0 0 8 ,  he  has  b e e n  a c t ive  a t  Sioen Indus t r ies  
NV a s  R&D e x te r n a l  p ro je c t  c o o r d in a t o r .  He is re spons ib le  fo r  all e x te r n a l  p ro jec t s  ( n a t io n a l ly  a n d  i n t e r n a t i o n ­
ally f u n d e d )  a n d  for  p r e - d e v e l o p m e n t  p ro jec ts  w i th in  SIOEN’s R&D d e p a r t m e n t .  B er t  is c o o r d i n a t o r  o f  t h e  FP7 
p ro je c t  A T - S E A  w h ic h  s t a r t e d  on  I April 2 0 1 2 .

Abstract of the Flash Presentation

On I April 2 0 1 2 ,  t h e  n e w  FP7 p ro j e c t  A T - S E A  s t a r t e d .  D ur ing  th is  f lash p r e s e n t a t i o n ,  SIOEN Ind u s t r i e s  NV, 
A T - S E A  c o o r d in a t o r ,  will p r e s e n t  th e  p o t e n t i a l  for  u s in g  a d v a n c e d  t ex t i le s  for  g e n e r a t i n g  b io - e n e r g y  a n d  b io ­
m a te r i a l s  f rom  m a c r o - a l g a e .  The p ro je c t  a im s  a t  d e v e lo p in g  a d v a n c e d  t e c h n ic a l  tex t i le s  in o r d e r  to  d e m o n ­
s t r a t e  t h e  t ec h n ica l  a n d  e c o n o m ica l  feas ib i l i ty  o f  o p e n  se a  cu l t iva t ion  of  m a c r o a l g a e  ( s e a w e e d )  in E u ro p e .  The 
p ro je c t  t a r g e t s  t h e  d e v e l o p m e n t  o f  novel  t ex t i le  m a t e r i a l s  for  3 d i f fe re n t  e l e m e n t s  o f  th e  a q u a t i c  b io m a s s  
c u l t iva t ion  fa rms :
•  A dva nc ed  3D m u l t i l a y e r  t ex t i le  s u b s t r a t e s  fo r  s e a w e e d  cult iva t ion ;
•  A dva nc ed  tex t i le  b a s e d  cab les  a n d  c o n n e c t i o n s  for  p o s i t io n in g  a n d  a n c h o r i n g  of  t h e  3D m u l t i la y e r

t ex t i le  s u b s t r a t e ;
•  A dva nc ed  c o a t e d  t ex t i le s  for  flexible a n d  l ig h t -w e ig h t  f l o a ta t io n  t u b e s ,  a s  wel l  a s  fo r  s t o r a g e  a n d

t r a n s p o r t a t i o n  t a n k s .
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Ms. Ellen Siegers  is c u r r e n t ly  w o r k i n g  on  h e r  PhD th es is  a t  W a g e n i n g e n  Univers i ty  in th e  N e th e r l a n d s .  The 
su b j e c t  is a d v a n c e d  sc e n ar io  s t u d ie s  fo r  t h e  design  of  l a rge -sca le  a lga l  biofuel  p ro d u c t i o n  sy s te m s .  Her b a c k ­
g r o u n d  is in t h e  fields o f  b io te c h n o lo g y  a n d  o p e r a t i o n s  r e s e a rc h  a n d  logistics;  tw o  fields t h a t  she  c o m b i n e s  in 
h e r  th es is  p ro jec t .  In t h e  s u m m e r  of  2 0 1 1 ,  she  p a r t i c ip a te d  in th e  in te rd i sc ip l in a ry  Young  Scient is ts  S u m m e r  
P r o g r a m  of  t h e  I n t e r n a t i o n a l  In s t i tu te  on Applied  Sys tem s Analysis  in V ienna  to  s t r e n g t h e n  h e r  k n o w le d g e  on 
sy s te m  a nalys is .  Her m a in  fields o f  sc ient i f ic  i n te r e s t  inc lude  innova t ive  e n e rg y  sys te m s  such  a s  a lg a e ,  th e  
b i o b a s e d  e c o n o m y ,  sy s te m  a na lys i s  a n d  logistics.

Abstract of the Fbsh Presentation

Algae p ro d u c t i o n  n e e d s  to  de velop  f rom  a  c raf t  t o  a  m a j o r  indus t r ia l  p roc esses .  Major c ha l l enge s  a r e  to  re ­
duce  p ro d u c t i o n  costs,  e n e rg y  r e q u i r e m e n t s  a n d  in c re as e  p ro d u c t i o n  sca le .  AlgaePARC, a  n e w  a p p l i e d  re se a rc h  
c e n t r e  on  m ic ro a lg a e  has  b e e n  s e t  u p  a t  W a g e n in g e n U R  t o  c o m p a r e  p r e s e n t  t e c h n o l o g y  a n d  t o  de velop  n e w  
r e a c t o r  c o n c e p ts  a n d  p roc ess  c o n t ro l  s t r a t e g i e s  to  a ch ieve  low er  p ro d u c t i o n  costs  a n d  e n e rg y  r e q u i r e m e n t s .
AlgaePARC fills t h e  g a p  b e tw e e n  f u n d a m e n t a l  r e s e a rc h  on  a lg a e  a n d  ful l-scale p ro d u c t i o n  facil i t ies.  Flexible 
p i lo t  scale  faci l i t ies a r e  u se d  t h a t  a l low  for  f a s t  c h a n g e s  b e tw e e n  p h o t o b i o r e a c t o r  types ,  l ayou t ,  a n d  process  
c on t ro l  s t r a t e g i e s .  The init ial  sy s te m s  re f lec t  p r e s e n t  d e v e l o p m e n t  o f  se v e ra l  r e a c t o r  c o n c e p t s  a t  t h e  l a b o r a t o ry  
scale  a n d  e n ab le  a  r ig o ro u s  c o m p a r i s o n  b e tw e e n  sys te m s,  s e lec t ion  a n d ,  u l t im a te ly ,  d e v e l o p m e n t  o f  a  m o re  
eff ic ient  sy s te m  a n d  o p t im iz e d  o p e r a t i o n a l  c o n c e p ts .  P red ic t ive  m o d e l s  he lp  t o  t r a n s l a t e  re su l ts  of AlgaePARC 
to  o t h e r  lo ca t io n s  a n d  sy s te m  de s igns  e n a b l i n g  re su l ts  to  be sc a le d  up  for  l a rg e r  p ro d u c t i o n  sy s te m s .  Models 
have  b e e n  de v e lo p e d  for  o p e n  r a c e w a y  p o n d s ,  f la t  pa ne l s  a n d  t u b u l a r  p h o t o b i o r e a c t o r s .  Effects of loca t ion ,  
c l im ate  c ond i t ions ,  r e a c t o r  design  a n d  o p e r a t i n g  c o n d i t io n s  on  p r o d u c t iv i ty  a r e  inc lu d e d .  The m o d e l s  s u p p o r t  
dec is ions  for  p r o d u c t i o n  s y s te m s  us in g  o u t d o o r  con d i t io n s .  T hese  a r e  i m p o r t a n t  i n p u ts  t o  a n a ly se  sup p ly  
cha ins ,  assess  life cycle im p a c t s  a n d  effects on  t e c h n o - e c o n o m i c  p e r f o rm a n c e .

iMarine - a Hybrid Data Infrastructure for an ecosystem approach to 
fisheries management and the conservation of marine living resources
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Dr P a sq u a le  P a g a n o  is a  Sen ior  R e se a rc h e r  a t  t h e  N e tw o rk ed  M u l t im ed ia  In fo rm a t i o n  Sys tem s L a b o r a to r y  of 
th e  " I s t i t u t o  di Sc ienza  e T ecnolog ie  de l la  I n fo rm az io n e  A. F a e d o "  (ISTI) o f  th e  I ta l ian  N a t iona l  Research 
Council  (CNR). He rece ived  his M.Sc. in In fo rm a t io n  Sys tem s  T ec hno log ie s  f rom  t h e  D e p a r t m e n t  o f  C o m p u te r  
Science o f  t h e  Univers i ty  o f  Pisa  ( 1 9 9 8 ) ,  a n d  t h e  Ph.D.  d e g re e  in In fo rm a t io n  E n g in e e r in g  f rom  t h e  D e p a r t ­
m e n t  of In fo rm a t io n  E ng ine e r ing :  Elec tronics ,  In fo rm a t io n  Theory ,  T e l e c o m m u n i c a t i o n s  o f  t h e  s a m e  un ive rs i ty  
( 2 0 0 6 ) .  The a im  of  his r e s e a rc h  is t h e  s t u d y  a n d  e x p e r i m e n t a t i o n  o f  m ode l s ,  m e t h o d o l o g ie s  a n d  t e c h n i q u e s  
for  t h e  des ign  a n d  d e v e l o p m e n t  of d i s t r ib u t e d  Vir tual  Research  E n v i ro n m e n ts  (VREs) w hich  r e q u i r e  th e  h a n ­
d l ing  of h e t e r o g e n e o u s  r e so u rc e s  p r o v id e d  by  Grid a n d  Cloud b a s e d  e - ln f r a s t r u c t u r e s .  He h a s  a  s t r o n g  b a c k ­
g r o u n d  on  d i s t r ib u t e d  a r c h i t e c tu r e s .  Currently ,  he is th e  T echnica l  D irec to r  of t h e  D a ta  e - ln f r a s t r u c t u r e  Ini t ia-
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t ive for  F isheries M a n a g e m e n t  a n d  C onse rva t ion  of  Marine Living Resources  ( iMarine) ,  is a  m e m b e r  o f  th e  
G R D I2020  e x p e r t  w o r k i n g  g r o u p ,  a n d  se rves  EUBrazi lOpenBio in i t ia t ive  a s  c o n su l ta n t .

Abstract of the Fbsh Presentation

iMarine (w w w . i - m a r i n e .e u ) o p e r a t e s  a  h y b r id  d a t a  in f r a s t r u c tu r e  to  s u p p o r t  t h e  p r inc ip les  o f  th e  E cosystem  
A p p ro a c h  t o  F isheries (EAF) m a n a g e m e n t  a n d  th e  c o n s e rv a t io n  of  m a r i n e  l iving r e so u rc e s .  This i n f r a s t ru c tu re  is 
p r o v id e d  by  D4Science (w w w .d 4 s c i e n c e .o r g ), a  l a rge -sc a le  i n f r a s t ru c tu r e  for  Vir tual  Research  E n v iro n m e n ts .  The 
i n f r a s t ru c tu r e  can  in te r fac e  w i th  e x is t ing  i n f r a s t ru c tu r e s  a n d  services  inc lu d in g  gr id  (EGI), c loud  (VENUS-C, 
H a doop ,  MS Azure)  a n d  d a t a  s o u rc e s  (b a se d  on OAI-PMH, SDMX, TAPIR). It can  m a n a g e  th e  e n t i r e  d a t a  life 
cycle, i .e.  c a p t u re -v a l id a t e - a n a l y s i s ,  w h e r e  d a t a  can  be f rom  a n y  d o m a i n ;  f rom  spec ies  o b s e rv a t i o n s  t o  socio- 
s t a t i s t i ca l  d a ta ,  d o c u m e n t s  a n d  e n v i r o n m e n ta l  m o n i to r i n g  d a t a .  To exem pl ify  its c apab i l i t ie s ,  iMarine now  
s u p p o r t s  eco log ica l  n iche  m ode l l ing ,  spec ies  c a p t u r e  t im e - s e r ie s  h a r m o n i z a t io n ,  s t a t i s t i ca l  d a t a  a na lys is  w i th  R, 
d a t a  m in i n g  w i th  WERA, a n d  d a t a  a ccess  e .g.  SDMX r e p o s i to r i e s  a n d  GBIF Species o c c u r r e n c e  d a t a s e t s .  W ith  
iMarine,  use rs  h a v e  access  t o  r e a l - t i m e ,  a ccess ib le  i n f o r m a t io n  fo r  use in t h e  a na lys is  o f  poss ib le  im p a c t s  on 
b iod ive rs i ty  a n d  ind iv idua l  spec ies  o c c u r r e n c e  in t h e  m a r i n e  e n v i r o n m e n t ,  a n  e ssen t ia l  e l e m e n t  in t h e  EAF.
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Fiona  Regan  is Associa te  P ro fe sso r  in E n v iro n m e n ta l  Se ns ing  a t  t h e  School  of Chemical  Sciences ,  Dublin City 
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m o n i t o r i n g ,  v isua l  sens ing ,  chem ica l  a n d  b iological  sensing ,  m ic rof lu idics  a n d  b io fou l ing .  She spec ia l ises  in 
m a te r i a l  design  for  s e n s i n g  a p p l i c a t io n s ,  c o n t i n u o u s  e n v i r o n m e n ta l  m o n i t o r i n g ,  a n a ly t ic a l  s e p a r a t i o n s  a n d  b io ­
in sp i red  a p p r o a c h e s  t o  b io fou l ing  con tro l .

Abstract of the Fbsh Presentation

Biofouling is t h e  u n d e s i r a b l e  a t t a c h m e n t  a n d  a c c u m u l a t i o n  of o rg a n i s m s  on i m m e r s e d  su r fa ce s .  It h a s  long  
b e e n  a  m a j o r  p ro b l e m  fo r  i n d u s t r ie s  o p e r a t i n g  in th e  m a r i n e  e n v i r o n m e n t .  Many so lu t io n s  to  th is  p ro b le m  
have  b e e n  a t t e m p t e d ,  inc lud ing  t h e  use  o f  m e c h a n i c a l  m e t h o d s  o f  fou l ing  r e m o v a l ,  b ioc ida l  c o a t i n g s  a n d  
m a t e r i a l s .  How ever ,  n o n e  o f  t h e s e  m e t h o d s  have  y e t  p ro v e n  t o  be  ideal ,  m a in ly  a s  a  re su l t  o f  p o w e r  l im i ta ­
t ions  o r  h a rm fu l  ecologica l  c o n se q u e n c e s .

B iom im et ics  o r  b io - in s p i r e d  design  is t h e  c o n c e p t  o f  b o r r o w i n g  or  a d a p t i n g  so lu t ions  a l r e a d y  ava i l ab le  in 
n a t u r e  to  p r o d u c e  novel  t e c h n o lo g ic a l  a d v a n c e s  o r  m a te r ia l s .  B iom im et ics  is a  u n i q u e  p a t h w a y  t o  p r o d u c in g  
c o m p le te ly  novel  so lu t io n s  t o  b io fou l ing .  W i t h o u t  a d e q u a t e  m a i n t e n a n c e ,  d e p lo y e d  t e c h n o l o g y  will sh o w  a  
d e g r a d a t i o n  in p e r f o rm a n c e  o v e r  t im e ;  d e p lo y e d  e n e r g y  i n f r a s t ru c tu r e  will b e c o m e  he av i ly  fou led  a n d  d e m o n ­
s t r a te  p o o r  efficiency; bu o y s  a n d  m o v a b le  s t r u c tu r e s  will s h o w  u n d e s i r a b l e  g r o w th s  o f  m a c ro fo u l in g .  By e s t a b ­
l ish ing e n v i r o n m e n ta l l y  b e n ig n  so lu t io n s  to  b io fou l ing  t h r o u g h  b i o - in s p i r e d  a p p r o a c h e s ,  th e  cos t  of ow n e rsh ip  
will be  re d u c e d ,  y e t  p e r f o rm a n c e  a n d  eff ic iency will i n c r e as e .  This m a r i n e  b i o - in s p i re d  a p p r o a c h  is v i ta l  in th e  
s u p p o r t  o f  a  m a r i n e - b a s e d  t e c h n o l o g y  i n f r a s t ru c tu re  a n d  t h e  d a t a  t h a t  it  g e n e r a te s .
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Abstract

S m a r tB a y  G a lw ay  is a n  i nnova t ive  m a r i n e  re se a rc h ,  t e s t  a n d  d e m o n s t r a t i o n  p la t fo rm  t h a t  u t i l izes a  n e x t  g e ­
n e r a t i o n  in te l l ige n t  i n f r a s t ru c tu re  for  m a r i n e  a n d  co as ta l  e n v i r o n m e n ta l  m o n i t o r i n g  a n d  m a n a g e ­
m e n t .  S m a r tB a y  involved a  m u l t i y e a r  c o l l a b o ra t io n  b e tw e e n  t h e  Marine In s t i tu te  o f  Ire land ,  IBM, a c a d e m i c  
p a r tn e r s ,  a n d  s m a l l / m e d i u m  e n te rp r i s e s  t o  d e m o n s t r a t e  a  p l a t f o r m - b a s e d  a p p r o a c h  t h a t  p ro v id es  i n te g r a te d  
d a t a  m o n i t o r i n g ,  ana lysis ,  v isua l i z a t ion ,  a n d  d a t a  a cc es s  for  a  d iverse  s e t  of u s e r s / s t a k e h o l d e r s .  T h ro u g h  th e  
c o l l a b o ra t io n ,  a  flexible a n d  c o n s i s t e n t  u s e r  in te r fac e  f r a m e w o r k  u s ing  p o r t a l  t e c h n o l o g y  h a s  b e e n  e m p lo y e d  
a lo n g  w i t h  a  s e n s o r  d a t a  w a r e h o u s e ,  h i g h - in t e g r i t y  c o m m u n i c a t i o n s ,  d a t a  t r a n s p o r t ,  a n d  a d v a n c e d  a n a ly t ic a l  
capa b i l i t i e s .  S m a r tB a y  s u p p o r t s  a  n u m b e r  of s t a k e h o l d e r  c o m m u n i t i e s  inc lu d in g  m a r i n e  a n d  co as ta l  r e se a rc h ,  
c o m m e rc i a l  fishing,  a q u a c u l t u r e  (fish a n d  shellfish f a rm ing ) ,  t h e  H a r b o u r m a s t e r  (f lood con d i t io n  m o n i to r i n g ) ,  
s u s ta i n a b l e  e n e rg y  r e s e a rc h  a n d  d e v e l o p m e n t  (wave  e n e rg y ) ,  a d v a n c e d  s e n s o r  d e v e l o p m e n t ,  a n d  pub l ic  h e a l th  
(b e a c h  h e a l t h  c ond i t ions ) .  The sy s te m  p ro v id es  a  r e a l - t im e  e n v i r o n m e n ta l  m o n i t o r i n g  of  w a t e r  qua l i ty ,  se a  
c ond i t ions ,  a n d  w e a t h e r  fo r  G a lw ay  Bay a n d  w a s  i m p l e m e n t e d  on a  c loud c o m p u t i n g  p l a t fo rm .  S m a r tB a y  
G a lw ay  w a s  s u b s e q u e n t ly  r e co g n ize d  by  th e  Irish g o v e r n m e n t  a n d  h a s  r e su l te d  in a d d i t i o n a l  i n v e s tm e n t  for 
c o n t i n u e d  d e v e l o p m e n t .  The c o l l a b o ra t io n  a lso  a c t e d  as  a  c a t a l y s t  for  c o m m e rc i a l i z a t io n  for  se ve ra l  p r o d u c t s  
a n d  in d u s t ry  se c to rs .

Marine Technologies: EU research and innovation initiatives 

Manuela Soares
Director of Environment Directorate, EC DG Research and Innovation 
Email: Manuela.Soares@ec.europa.eu

Short biography

Manue la  Soares  w a s  b o rn  in P o r tu g a l  w h e r e  she  a t t e n d e d  t h e  Univers i ty  o f  P o r t o  a n d  rece ived  a n  MSc, fol­
lowed b y  a  PhD, in Chemical  E ng in e e r in g .  She t h e n  t o o k  up  a  pos i t ion  as  a n  Ass is tan t  P ro fe sso r  in t h e  De­
p a r t m e n t  o f  Chemical  E n g in e e r in g  w i th in  th e  Facu l ty  o f  E n g in e e r in g  of  t h e  Univers i ty  o f  P o r t o .  Manue la  Soares  
jo in e d  th e  Research  D i r e c t o ra t e -G e n e ra l  o f  t h e  E u r o p e a n  Com miss ion  in 1 988 ,  w h e r e  she  h a s  he ld  t h e  posts  
of Scientific  Officer, Head  of  Unit,  Adviser  a n d  final ly D irec tor .  She is c u r r e n t ly  th e  D irec to r  o f  th e  Env iron ­
m e n t  P r o g r a m m e  in th e  Research  a n d  In n o v a t io n  D i r e c to ra te -G e n e ra l .
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Abstract

Seas a n d  o c e a n s  a r e  a n  i n te g ra l  p a r t  o f  E u ro p e ’s id e n t i ty  a n d  of t h e  c o n t i n e n t ’s e c o n o m y .  It has  b e e n  r e c o g ­
n ized t h a t  i nves t ing  in m a r i n e  sc iences ,  t e c h n o lo g ie s  a n d  in n o v a t i o n  is e ssen t ia l  n o t  on ly  in p r o v id in g  k n o w l ­
e d g e  a n d  u n d e r s t a n d i n g  o f  t h e  se a s  a n d  oc e a n s  a n d  t h e i r  b iod ive rs i ty ,  b u t  a lso  in b o o s t i n g  e c o n o m i c  g ro w th  
a n d  c r e a t i n g  n e w  jobs .  I n nova t ion  p ro v id es  re a l  b enef i t s  fo r  th e  soc ie ty  by  s p e e d in g  up  a n d  im p ro v i n g  the  
w a y  we conce ive ,  develop ,  p r o d u c e  a n d  access  n e w  p ro d u c t s ,  in d u s t r ia l  p ro c es ses  a n d  se rv ices .  It is t h e  key 
n o t  on ly  for  c r e a t i n g  m o r e  jobs ,  bu i ld ing  a  g r e e n e r  soc ie ty  a n d  im p ro v i n g  o u r  q u a l i ty  o f  life, b u t  a lso  for  
re in fo rc in g  E u r o p e ’s c o m p e t i t i v e n e s s  on th e  g lobal  m a r k e t .  This is w h y  in n o v a t i o n  has  b e e n  p lac ed  a t  th e  
h e a r t  o f  t h e  E u rope  2 0 2 0  s t r a t e g y  t h r o u g h  its flag sh ip  in i t ia t ive  - ‘The In n o v a t io n  Union’. This in i t ia t ive  
re f lec ted  in t h e  n e w  r e s e a rc h  p r o g r a m m e  Horizon 2 0 2 0  will he lp  u n lo ck in g  t h e  p o t e n t i a l  for  su s ta i n a b l e  blue 
g ro w th  a n d  a lso  s t r e n g th e n i n g  E u ro p e ' s  role  a s  a  w or ld -c la ss  sc ience  p e r f o rm e r  in th e  m a r i n e  sc iences  a n d  
t e c h n o lo g ie s  d o m a i n .

Marine Knowledge Management: From RTD to measurable value 
creation

David Murphy
Aqua TT, Ireland 
Email: david@aquatt.ie

Short biography

David is t h e  G e n e ra l  M a n a g e r  o f  AquaTT w h e r e  he h e a d s  up  a  m u l t i -d is c ip l in a ry  t e a m  to  he lp  b r idge  t h e  g a p  
b e tw e e n  sc ience  a n d  soc ie ty .  He h a s  m o r e  t h a n  12 y e a r s  o f  EC p ro je c t  m a n a g e m e n t  e x p e r ie n c e  in t h e  a r e a s  
o f  e d u c a t i o n ,  t r a i n i n g  a n d  RTD, h a v in g  c o o r d in a t e d  e ig h t  a n d  p a r t i c ip a te d  in o ve r  4 0  in it ia t ives .

AquaTT is a n  SME spe c ia l is ing  in sc ient i f ic  k n o w le d g e  t r a n s f e r  a n d  m a n a g e m e n t  a c t iv i t ies  in t h e  Marine se c to r .  
For m o r e  t h a n  2 0  ye a r s ,  AquaTT has  p a r t i c ip a te d  in E u r o p e a n  C o m m iss io n - f in a n ce d  pro jec t s .  W hi le  AquaTT 
has  a  c u s to m ise d  role  in eac h  p ro je c t  a n d  c o n s o r t iu m ,  it  is g e n e ra l l y  re spons ib le  for  e n d - u s e r  focused  act iv i ­
t ies,  d i s s e m in a t io n ,  c o m m u n i c a t i o n ,  a n d  t e c h n o l o g y  t r a n s f e r .  AquaTT se rv ices  o f t en  e x te n d  in to  th e  a r e a s  of 
p ro je c t  m a n a g e m e n t ,  e v e n t  p la n n in g ,  s t a k e h o l d e r  c o n su l ta t io n ,  i m p a c t  a s s e s s m e n t ,  a n d  p i lo t in g  e v a lu a t io n  
m e t h o d o l o g ie s .  AquaTT a sp i r e s  t o  w o r k  w i th  r e s e a rc h  le a d e r s  a n d  d e d ic a t e d  t o p  sc ien t i s t s  w h o  can  b r in g  
a b o u t  so lu t io n s  to  he lp  s u s ta in  E urope  in to  t h e  fu tu r e .  AquaTT can  bui ld  on  th is  v a lu a b le  w o r k  by  t r a n s f e r ­
r in g  k n o w le d g e  t o  re su l t  in posi t ive  c h a n g e .

Abstract

The EU h a s  iden t i f ied  a  s t r o n g  sc ient i f ic  k n o w le d g e  ba se  a s  a n  e sse n t ia l  e l e m e n t  fo r  E u rope  to  l ead ,  c o m p e t e  
a n d  p r o s p e r  a s  a  g r e e n e r ,  k n o w le d g e - b a s e d  e c o n o m y ,  c r e a t i n g  high levels o f  e m p l o y m e n t  a n d  social  p ro g re s s .  
In r e sp o n se ,  w i th in  th e  EC 7 th F r a m e w o r k  P r o g r a m m e  t h e r e  h a s  b e en  s ign i f ic a n t  focus a n d  s u p p o r t  for  i m ­
p ro v in g  t h e  t r a n s f e r  of k n o w le d g e  r e su l t in g  in m e a s u r a b l e  va lu e  c r e a t io n  for  soc iety .

AquaTT h a s  r e s p o n d e d  to  th is  d e m a n d  by  p a r t n e r i n g  w i th  l e a d i n g  E u r o p e a n  r e s e a r c h e r s  a n d  c h a m p i o n in g  th e
k n o w le d g e  m a n a g e m e n t  a c t iv i t ies  w i th in  se ve ra l  FP7 Marine p ro jec t s .  In pa ral le l ,  AquaTT is a lso  i n n o v a t i n g  in 
th e  field o f  k n o w le d g e  m a n a g e m e n t  t h r o u g h  specif ic  FP7 s u p p o r t  a c t i o n s  (ENV: MarineTT, STAGES & KBBE: 
MG4U, AQUAINNOVA) t h a t  focus on b e t t e r  m a n a g i n g  t h e  re su l ts  of p u b l ic ly - funded  r e s e a rc h  a n d  t r a n s f e r r i n g  
r e le v a n t  k n o w le d g e  to  t a r g e t e d  e n d - u s e r s  r e su l t in g  in u p t a k e  a n d  m e a s u r a b le  im p a c t .  To th is  en d ,  n e w  
m e th o d o l o g ie s  a n d  too ls  have  b e e n  d e v e lo p e d  a n d  t e s t e d  w h ic h  have  th e  p o t e n t i a l  to  m a k e  s ign i f ic a n t  i m ­
p r o v e m e n t s  t o  th e  k n o w le d g e  m a n g e m e n t  p rocess .  F u r t h e r m o r e ,  t h e  s ign i f ican t  e ffort  a n d  t im e  inves te d  in 
collect ing ,  a n a l y s i n g  a n d  t r a n s f e r r i n g  k n o w le d g e  f rom  r e s e a rc h  has  e n a b l e d  AquaTT a n d  its p a r t n e r s  t o  ga in
v a lu a b le  ins igh ts  in to  t h e  c ha l l enge s  a n d  b o t t l e n e c k s  t h a t  ex is t .  R e c o m m e n d a t i o n s  will be p r e s e n t e d  w hich
have  th e  p o t e n t i a l  to  im p ro v e  t h e  e f fec tiveness  o f  f u tu r e  RTD p r o g r a m m e s  b o t h  a t  a  E u r o p e a n  a n d  Na t iona l  
level.
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Commercializing marine science: process to production

Stephen de Mora
Plymouth Marine Laboratory (PML), United Kingdom 
Email: sjdm@pml.ac.uk

Short biography

Stephen de Mora is the  Chief Executive o f  P lym outh  Marine Labora to ry  (PML) a n d  PML Applicat ions Ltd, PML’s 
comm ercia l  a rm  w o rk ing  across science disciplines in t r ans la t iona l  research init iat ives feed ing  into tec hno logy  t r a n s ­
fer a n d  new business oppor tun i t ies .  He is a n  H onora ry  Visiting Professor  in Biosciences a t  The University of Exeter  
with  fu r th e r  professional roles including m e m b e r sh ip  of the  UK Marine Science Co-ordinat ion Com mit tee  (MSCC), 
NERC Science a n d  Innovation St ra tegy  Board,  th e  Scientific Advisory Com mit tee  for the  GEF Interna t iona l  W a te r s  
Science Conference 2 0 1 2 ,  th e  In terna t iona l  Review Com mit tee  for the  Yeosu Declarat ion 2 0 1 2 ,  a n d  th e  UNESCO-IOC 
Global Ocean Observing System (GOOS) Scientific S teering Commit tee  ( 2 0 1 1 ) .  He has a  b ro a d  w o r k  exper ience  in 
env ironm e n ta l  re search  a n d  sen ior  m a n a g e m e n t ,  hav ing  had  a  c a re e r  in a ca d e m ia ,  in te rna t ional  o rgan iza t ions  and  
private  business.  Excluding n u m e ro u s  repo r ts  in th e  g rey  l i te ratu re ,  his publ ica tion record  comprises 5 books,  13 
b o o k  chap ters ,  a n d  93  refer red  publica tions  in in te rna t ional  journals.

Abstract

i

[ái
In th e  m a r i n e  r e s e a r c h  e n v i r o n m e n t ,  a s  i n d e e d  fo r  o t h e r  r e s e a rc h  a r e a s ,  n e w  d iscover ies  a n d  p o t e n t i a l  c o m ­
m erc ia l  t e c h n o lo g ie s  a r e  de v e lo p e d  f rom  c o n c e p t i o n  t o  full scale  c o m m e rc i a l i z a t io n  a n d  u t i l i za t ion .  However,  
d e c id in g  w h ic h  p r o d u c t s  a n d  services  s hou ld  be d e v e l o p e d  f rom  t h e  l a b o r a t o r y  in to  t h e  m a r k e t  p lace  a n d  th e  
m o s t  effective w a y  of  d o i n g  so c an  be  a  risky, t im e  c o n s u m in g  a n d  expens ive  p rocess .

Sc ient is ts  a r e  g r e a t  d iscovere rs  b u t  o f t en  lac k  a n  u n d e r s t a n d i n g  o f  th e  ‘ro u t e  to  p r o d u c t  d e v e l o p m e n t ’. P re s ­
su re s  t o  pub l ish  a r e  key  b a r r i e r s  to  m o re  e n t r e p r e n e u r i a l  b e h a v i o u r  a n d  th is  in c o m b i n a t i o n  w i th  th e  difficul­
t ie s  in u n d e r s t a n d i n g  w h a t  in d u s t ry  n e ed s .  Closer l inks a r e  th e r e f o r e  r e q u i r e d  t o g e t h e r  w i th  a  m e c h a n i s m  for  
ac t ive ly  e n g a g i n g  a n d  e x p o s i n g  i n d u s t ry  a n d  a c a d e m i a  to  so lu t io n s  a n d  skills o u t s id e  o f  th e  u sua l  i n d u s t ry  
se c to rs .  An e x a m p l e  is th e  food  i n d u s t ry  e n g a g i n g  w i th  m a r i n e  sc ience  w h e r e  novel  p ro d u c t s  a n d  r e a g e n t s  
m a y  be  h a rv e s te d  f rom  a n  u n d e ru t i l iz e d  m a r i n e  r e so u rc e .  Having  iden t i f ied  p o t e n t i a l  c o m m e rc i a l  a p p l i c a t io n s  
t h e  c h a l lenge  is t h e n  h o w  t o  de velop  th is  in to  a  p ro d u c t .

In th is  p r e s e n t a t i o n  P ro fe sso r  de  Mora will d iscuss t h e  d e v e l o p m e n t  m o d e l  a p p l i e d  by  P l y m o u th  Marine L abo­
r a to ry ,  h ig h l ig h t  success  s to r i e s  a n d  s h a re  s o m e  of  t h e  lessons l e a rn e d .
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