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Passenger 
Ro-Ro ferry 

CAP FINISTÈRE
B rittany Ferries, Roscoff, 

France 
SA  route 

Bilbao to Portsmouth 
F rom  O ctober 2010

Containership
REYKJAFOSS

Charterers: Eim skip, 
Reykjavik, Iceland 

O w m ers: Reidar Shipping 
BV, N etherlands 

Z c, Zb and Z  Routes 
Newfoundland lo Iceland, 

N W  Atlantic 
From  June 2008

Brittany Ferries

Passenger/cruise Ro-Ro ferry 
PRIDE OF BILBAO

P&O Ferries, Portsm outh UK,
SA  route: Bilbao, Spain to Portsm outh, UK 

From: M ay 2004 to Septem ber 2010

Containership 
BBC REYDARFJORDUR

C hartered by Eim skip, Reykjavik 
O wners: Phoenix Reederei, Leer, 

G erm any 
N I route, 11°30’E to 13°10’West. 

M osjoen, N orw ay to Reydarfjordur, 
Iceland

From  June 2009 to June  2010

Ro-Ro SKAUBRYN
Seaboard International Shipping Com pany Ltd 

N orth Vancouver, Canada 
V J Route:- Vancouver to Japan 

Via the A leutian Islands and B ering Sea 
F rom  June 2000

Containership
HELGALAND

Charterers: M acA ndrew s & Co 
Ltd, C M A  C G M  London 

Owners: M /S H elga G m bH  Co. 
Jork, G erm any 

IB and SB routes: Lisbon lo 
Porto and 46°North then Dublin 

From  February 2010

O wners: A tlantic C ontainer 
Line, Skarham n. Sw eden 

E  route: N ew  York -  Halifax, 
Nova Scotia lo 52°W  

D & W  routes: 33°W to 7°West 
from  M ontreal to Liverpool 

From M ay 2008

Ro-Ro TOR DANIA
C hartered by DFDS Seaways, 

C openhagen, D enm ark 
O w ned Im perial Shipping AB.

G othenburg, Sweden 
H E  Route: Elbe to the Humber, 
From  O ctober 2005 to M arch 

2009

Ro-Ro TOR 
FICARIA

DFDS Seaw ays, C openhagen 
C route: H um ber to o ff  H anstholm  

N W  D enm ark, en route 
lo Gothenburg.

Passenger Ro-Ro ferry ARMORIQUE
Brittany Ferries, R oscoff, France 
PR route: Plym outh lo R oscoff 

F rom  M arch 2009

Containership HORIZON KODIAK
H orizon L ines LLC, U.S.A.

AT route: N .E. Pacific: Tacom a, W ashington State, USA  to 
A n ch o rag e , A laska, USA 

From  M arch 2004

Ro-Ro/
Containership
ATLANTIC

COMPANION

Cargo-Supply ship 
GREEN FROST
Charterers: Zahl transport 

A /S, B odo, N orway 
O wners: G reen Reefers A/S 

Bergen
S T  route: Svalbard to Tromso 

From N ovem ber 2008



Ro-Ro NORBAY
P& O Ferries (Irish Sea ) 

L td., UK 
IN R oute - Dublin to 

Liverpool 
M id Irish Sea 

F rom  M ay 2004

Containership
SELFOSS

Eim skipafelag, Reykjavik, 
Iceland

LR and V routes: Im m ingham  
to Sule  Skerry (N W  Scotland) 

and SE  Iceland 
From  Septem ber 2000

Ro-Ro TOR 
PETUNIA

DFDS Seaways, Copenhagen, 
Denmark 

L G  Route: H um ber to 
G othenburg via the Skaw, 

Southern N orth  Sea 
From  August 2006

Ro-Ro cargo ferry 
HILDASAY

Charterers: N orthLink O rk
ney & Shetland Ferries Ltd 
O w ners: Seatruck Ferries 

L td , W arrenpoint, N  Ireland 
and H eysham , England 

A route: Lerw ick Shetland 
to Aberdeen 

From  M arch 2010

N O RFO LK  LINE

s e a -c Ar g o

S E A -C A R G O

Refrigerated cargo 
ship BENGUELA 

STREAM
O wners: Seatrade G ron
ingen NV, Netherlands, 

chartered to G eest B ananas 
UK Ltd 

B route: M id A tlantic to 
Portsm outh, UK 

From  January  2008

Ro-Ro S.C. ABERDEEN
Sea C argo A /S , Bergen and Stavanger, N orway 

M  route: A berdeen to Tananger, Norway 
From  Septem ber 2001

Ro-Ro S.C. ABERDEEN
Sea C argo A/S, Bergen and Stavanger, N orway 

M  Route: A berdeen lo o ff S tavanger and Tananger, Norway 
N orthern N orth  Sea.

F rom  Septem ber 2001 to February 2010

Ro-Ro MAERSK FLANDERS renamed 
FLANDRIA SEAWAYS in August 2010

DFDS Seaw ays, Scheveningen, H olland 
R Route: Hook o f  H olland to the Shipw ash Bank, o ff  Suffolk en 

route to Felixstowe, England.
F rom  July 2000.

Ro-Ro cargo ferry, HASCOSAY
N orthLink O rkney & Shetland F em es Ltd 

Strom ness. Orkney. Scotland, UK 
A route: Lerw ick. Shetland to A berdeen 
From  N ovem ber 2002 to February 2010

N I route:

Containership 
S. RAFAEL

C hartered by Eim skip, Reykjavik 
Owners: Briese Shiffahrts G m bH  & 

C o KG. Leer, Germany 
M osjoen lo R eydarfjordur, 

Iceland F rom  Septem ber 2010

Passenger Ro-Ro 
ferry BRETAGNE

Brittany Ferries, Roscoff, 
France

PR route: R oscoff to Plymouth 
February, N ovem ber 2010

B rittany Ferries

Passenger Ro-Ro ferry PONT AVEN
B rittany Ferries, R oscoff, France 

PR route: R oscoff to Plym outh 
D ecem ber 2010

Research vessel CAPE HATTERAS
D uke University, B eaufort, North C arolina, USA 

G M  route in G u lf o f  M exico. Post A pril 2010 D eepw ater H orizon 
oil spill. T ow ed  O c to b e r 2010.

F rom  N o v em b er 2002  to F eb ruary  20 1 0
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Director's review of the year
W e lc o m e  to  o u r  
2 0 1 0  A nnual R eport  
in w h ich  w e  o u t l in e  
r e c e n t  p ro g re ss  a t  
SAHFOS. During t h e  
last 12 m o n th s ,  w e  
h av e  m a in ta in e d  
o u r  reg u la r  su rvey  
o p e r a t io n s  in t h e  

Arctic, Atlantic, Pacific a n d  S o u th e rn  O ce an s .  W e  h ave  
s t a r t e d  p la n n in g  fo r  an  increasing ly  g lobal p e r sp e c t iv e  
fo r  m o n i to r in g  p la n k to n  th r o u g h  w ork ing  w ith  o th e r  
co u n t r ie s .  During t h e  year, w e  in it ia ted  s o m e  n ew  
s tu d ie s  in t h e  m o le c u la r  t a x o n o m y  of  p h y to p la n k to n .
W e  re p o r t ,  w ith  delight,  an  in c re a se  in t h e  u se  of  CPR 
d a ta  by s ta k e h o ld e r s  du r in g  t h e  year. W e  also  identify  
an  in c re a se  in o u r  r e s e a rc h  o u tp u t s .  During 2010 , w e  
h av e  in it ia ted  in te rna l  ac t io n s  t o  im p ro v e  o u r  QA/QC 
p r o c e d u re s  in o r d e r  t o  m e e t  s ta k e h o ld e r  r e q u i r e m e n ts .  
This will involve full d o c u m e n ta t io n  of  all CPR p ro c e s se s  
o v e r  t h e  co m in g  year. All t h e s e  ac tiv ities  a re  d e s ig n e d  
to  s t r e n g t h e n  SAHFOS a n d  to  e n s u r e  w e  m ax im ise  t h e  
im p a c t  o f  t h e  re s o u rc e s  t h a t  w e  receive .  W e  a re  g ra te fu l  
t o  NERC, Defra, BAS, EU, C a n ad a ,  F rance, Ireland, t h e  
N e th e r la n d s  a n d  t h e  USA fo r  t h e i r  o n g o in g  c o m m i tm e n t  
a n d  s u p p o r t  in fu n d in g  t h e  CPR Survey.

W hile  t h e  b ro a d  goals  o f  SAHFOS re m a in  to  c o n t in u e  
to  m o n i to r  a n d  u n d e r s ta n d  c h a n g e s  in t h e  p la n k to n  
c o m m u n i t i e s  o f  t h e  N orth  Atlantic, N orth  Pacific, 
E u ro p e a n  Arctic a n d  S o u th e r n  O ce an ,  o u r  Going Global 
s t r a t e g y  ( see  w w w .sa h fo s .a c .u k  fo r  deta ils)  r e q u ir e s  an  
increasing ly  b r o a d e r  pe rsp e c t iv e .  T he  e n v i ro n m e n ta l  
fa c to rs  t h a t  c a u s e  c h a n g e s  w ith in  p la n k to n  c o m m u n i t i e s  
a re  invariably la rge-sca le  a n d  o f te n  g lobal in n a tu re .
W e  a r e  t h e r e f o r e  e m b ra c in g  t h e  c h a l le n g es  of  w ork ing  
a t  b r o a d e r  scales.  W e  will d o  th is  co l labora t ive ly  by 
w ork ing  w ith  o th e r  c o u n tr ie s .  During t h e  year,  w e  w e r e  
in to u c h  w ith  sc ien t is ts  in Australia,  Brazil, C anada ,  
China, Eire, F rance, Ja p a n ,  N ew  Zea land , S ou th  Africa 
a n d  t h e  USA, all o f  w h o m  a re  in te r e s te d  in w ork ing  on  a 
g lobal initiative. This will b e  ta k e n  fo rw a rd  in 2011 . As 
p a r t  o f  th is  g loba l initiative w e  h av e  c o n t in u e d  to  w o rk  
w ith  sc ien t is ts  f ro m  S o u th  Africa, N am ibia  a n d  Angola to  
p lan  a n e w  CPR su rv ey  in t h e  B enguela  C u r re n t  sy s tem  
off w e s t e r n  S o u th  Africa. Training of  te c h n ic ia n s  f rom  
t h e s e  c o u n t r i e s  t o  run  t h e  B enguela  CPR S urvey  w as  
ca r r ied  o u t  ea r ly  in 2011.

A lthough  SAHFOS has  on ly  a small n u m b e r  of  r e se a rc h  
staff, t h e i r  o u tp u t s  h ave  in c re ase d  in 2010  w ith  57 
p a p e r s  pu b l ish ed .  Of t h e s e ,  34  w e r e  p u b l ish ed  in t h e  
ISI l i te ra tu re .  S o m e  70%  of  t h e s e  involved in te rn a t io n a l  
c o -a u th o rs h ip .  T h e  ra n g e  of  pub lica t ions  is a lso  growing . 
W hile  w e  c o n t in u e  t o  publish  on  in te r -d e ca d a l  p la n k to n  
variability  in re la t ion  to  g lobal c h a n g e  p ro c e s s e s  an d  
its r e le v a n c e  fo r  policy issues, s ta ff  h av e  p r o d u c e d  
p a p e r s  on  to p ic s  as  d iv e rse  as  an  Atlas o f  Calcifying 
P lank ton  (re flecting  c o n te m p o r a r y  in te re s t s  in o c e a n  
acidification),  p la n k to n - se a b ird  asso c ia t io n s  (reflecting  
m u lt i - t ro p h ic  level m acroeco logy ) ,  volcanic a sh  fuell ing  
p la n k to n  b lo o m s  (a c o n s e q u e n c e  of  t h e  A ugust  
20 0 8  Kasatochi e ru p t io n s )  th r o u g h  to  c a rb o n  e x p o r t  
by A ca n th a r ia  (and  its ro le  in c l im a te  contro l) .  It is 
m a rv e l lo u s  t o  a c k n o w le d g e  t h e  in c re a se d  b r e a d th  of  
ap p l ica t io n s  t h a t  o u r  u n d e r s ta n d in g  n o w  ach ieves .

T he  n u m b e r  of  CPR d a t a  r e q u e s t s  c o n t in u e s  t o  g row  
a n d  th is  d e m o n s t r a t e s  h o w  SAHFOS e n g a g e s  w ith  a 
w id e  ra n g e  of  s ta k e h o ld e rs .  During 2010 , w e  rece ived  
81 r e q u e s t s  fo r  CPR su rv ey  d a ta .  A lthough  m o s t  o f  t h e  
d a ta  r e q u e s t s  w e r e  f ro m  t h e  UK, w e  h ave  a lso  p ro v id ed  
d a ta  t o  sc ien t is ts  in Australia,  Belgium, C anada ,  China, 
D enm ark ,  F rance, G erm any ,  Ireland, N e th e r la n d s ,  
N orw ay  a n d  USA. Both t h e  n u m b e r  of  r e q u e s t s  an d  
t h e  n u m b e r  of  c o u n t r ie s  involved h ave  in c re ase d  
significantly o v e r  p rev ious  years .  It is o u r  in te n t io n  t h a t  
w e  c o n t in u e  t o  in c re a se  t h e  u se  of  o u r  d a ta .  W e  w o u ld  
par t icu la rly  w e lc o m e  e n q u i r ie s  f ro m  t h o s e  w ith  w h o m  
w e  h av e  n o t  in te ra c te d  befo re .

This year, w e  a r e  try ing  a n e w  a p p r o a c h  t o  o u r  
A ssoc ia ted  R e se a rc h e r  s c h e m e .  In th is ,  o u r  staff  
n o m in a te  a sm a lle r  n u m b e r  of  la rger  p ro jec ts  in w hich  
th e y  w ish  to  d e v e lo p  ex te rn a l  co l labo ra t ion .  This 
p ro ce ss  is o n g o in g  a n d  so  fa r  w e  h av e  s t a r t e d  t h r e e  
m a jo r  co l labo ra t ions .  T he  o u tp u t s  o f  t h e  2010  a w a rd s  
a re  p r e s e n te d  la te r  in th is  r e p o r t  a n d  d e m o n s t r a t e  
a n o t h e r  w ay  in w h ich  CPR d a t a  is u se d  fo r  t h e  b e n e f i t  of 
t h e  scientific a n d  po licy -m aker  co m m u n i t ie s .

http://www.sahfos.ac.uk


It is a p le a s u re  t o  a n n o u n c e  t h a t  Chris Reid w a s  a w a rd e d  
a Service M eda l  by ICES in recogn it ion  of  his ro le  in 
lead ing  t h e  Editorial W o rk sh o p  fo r  t h e  Position P ap e r  
on  C lim ate  C h a n g e  (EWPPCC) fo r  2010 . SAHFOS staff  
n u m b e r s  h av e  in c re a se d  as  w e  w e lc o m e d  Dr R ow ena 
S tern  a n d  R ebecca  Vince. R ow ena, w h o  jo ins  us f rom  
UBC C an ad a ,  is o u r  n e w  m o le c u la r  ta x o n o m is t  w hile  
Becky, a local P lym oth ian ,  h as  jo in e d  on  a t e m p o r a r y  
a p p r e n t ic e s h ip  t o  h e lp  w ith  o u r  ad m in is t ra t io n .  No staff  
left d u r ing  2010.

As t h e  co m in g  y e a r  is t h e  8 0 th  A nniversa ry  of  t h e  
CPR Survey, SAHFOS will b e  ho s t in g  an  in te rn a t io n a l  
sy m p o s iu m ,  P lank ton  2011 . This will b e  he ld  in P lym ou th  
on  2 2 n d  a n d  23rd  S e p te m b e r .  T he  sy m p o s iu m  will focus  
on  t h e  c a u se s  a n d  c o n s e q u e n c e s  o f  long- t e r m  c h a n g e  
in a q u a t ic  p la n k to n  c o m m u n i t ie s .  I u se  th is  o p p o r tu n i ty  
t o  e x te n d  a n  invitation  to  you to  jo in  us. Full de ta i ls  a re  
ava ilab le  on  w w w .p la n k to n 2 0 1 1 .o r g .

As I will b e  leaving SAHFOS in a u t u m n  2011 , I w o u ld  like 
t o  say a h e a r t fe l t  t h a n k  you  to  SAHFOS Council a n d  sta ff  
fo r  a l low ing  m e  t o  lead  SAHFOS d u r ing  t h e  last 5 years .  
Together ,  w e  h av e  m a d e  significant p ro g re ss  a n d  I h o p e  
SAHFOS c o n t in u e s  to  d e v e lo p  well in t h e  f u tu re .  I w ish  
m y successo r,  a n d  all t h e  staff, "fair w in d s  a n d  fo llowing 
s e a s "  in t h e  y ea rs  a h e a d .

P e te r  Burkill

April 2011

CPR survey Northern Hemisphere f t

Fig.l. Continuous Plankton 
Recorder samples taken in th e  
Northern Hemisphere during 
2010. During 2010, th e  CPR 
survey expanded its operations 
into Arctic w aters with tow s from 
northern Norway to  Svalbard.
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CPR Survey Operations
Tow logistics and operations

Peter Pritchard, Operations Manager

T he physical o p e r a t io n  of  t h e  C o n t in u o u s  P lank ton  
R eco rder  (CPR) Survey o v e r  t h e  p a s t  79  yea rs  w o u ld  n o t  
h av e  b e e n  eco n o m ica l ly  poss ib le  w i th o u t  t h e  g e n e r o u s  
s u p p o r t  o f  sh ips , o w n e rs ,  m a n a g e rs ,  c h a r te re r s ,  p o r t  
o p e ra t iv e s  a n d  a g e n ts .  T he  c o n s is te n t  m o n th ly  to w s  an d  
t h e  a s s is ta n c e  f ro m  t h e  a g e n ts  a n d  p o r t  o p e ra t iv e s  in 
t r a n s p o r t i n g  t h e  r e c o rd e rs  t o  a n d  f ro m  t h e  vesse ls  a re  a 
f ine  t e s t a m e n t  t o  t h e  sh ipp ing  industry .  T he  in te rn a t io n a l  
m a r in e ,  f isher ies ,  m e teo ro lo g ic a l  a n d  o c e a n o g ra p h ic  
c o m m u n i t i e s  a r e  g rea t ly  in d e b te d  t o  th e m .

Ships a n d  c o m p a n ie s  par t ic ipa t ing  du r in g  2 0 1 0  a re  
sh o w n  in A p pend ix  B. P h o to g ra p h s  o f  t h e  sh ips  a r e  inside 
t h e  covers .  During 20 1 0  t h e  25 t o w  sh ips  logged  1 28 ,509  
nau t ica l  m iles  on  29 r o u te s  w o r ld w id e .  T h e re  w e r e  
11 2 ,3 6 0  an a ly sa b le  nau t ica l miles. A to ta l  o f  5 ,8 3 2 ,0 0 6  
nau t ica l  m iles  h av e  b e e n  to w e d  to  31  D e c e m b e r  20 1 0  by 
t h e  296  sh ips s ince  S e p te m b e r  1931.

T he  overall 87 .4%  sa m p lin g  suc ce ss  r a te  in 2010  
illu s tra tes  t h e  co n sc ie n t io u s ,  c o n s is te n t ly  p ro fe ss iona l  
w o rk  of  t h e  CPR w o rk s h o p  t e a m .  T he  t e a m  c o m p rise s  
o f  Lance Gregory, Roger B arnard ,  Chris Harris an d  
D ebb ie  Cracknell. Eight c h a n g e s  of  sh ips  o c c u r re d  in
2010 . F ebruary :  B retagne  on  t h e  PR ro u te ;  H elgoland  
on  t h e  IB/SB ro u te ;  Tor Dania o n  t h e  HE ro u te .  M arch: 
A rm orique  on  t h e  PR ro u te ,  H ildasay o n  t h e  A ro u te .  
S e p te m b e r :  S.Rafael on  t h e  Nl ro u te .  O c to b e r :  Cap 
Finistère on  t h e  SA ro u te .  D e c e m b e r :  P on t Aven on  t h e  
PR ro u te .

T he  to w  e q u i p m e n t  a b o a r d  t h e  sh ips  is s u b je c t  t o  a 
p la n n e d  m a in te n a n c e  a n d  sa fe ty  in sp e c t io n  reg im e  
com ply ing  w ith  t h e  in te rn a t io n a l  lifting e q u i p m e n t  
regu la t ions .  (LOLER 1998)

T he  fo llow ing g e o g ra p h ic  a r e a s  w e r e  m o n i to re d  by CPRs:

Arctic, North East Atlantic and Norwegian Sea

T he ST r o u te  b e t w e e n  t h e  N orth  C a p e  of  N orw ay  an d  
Svalbard  w a s  t o w e d  six t im e s  f ro m  April t o  D e c e m b e r  
2 0 1 0  by t h e  G re e n  Frost. W e  a re  in d e b te d  to  t h e  o w n e rs  
G re e n  Reefers o f  Bergen a n d  c h a r te re r s ,  Zahl T ra n sp o r t  
o f  Bodp, Norway. T he  Nl r o u te  b e t w e e n  M osjoen ,
N orw ay  a n d  Reydarfjordur, Iceland w a s  t o w e d  by t h e  BBC 
Reydarfjordur  f ro m  Ja n u a ry  to  J u n e  2010 . U n fo r tu n a te ly  
t h e  ship  su s ta in e d  a m a jo r  m e ch a n ica l  fa i lu re  a n d  c a m e  
off cha r te r .  W e  a re  in d e b te d  t o  t h e  o w n e rs ,  P hoen ix  
R e ed e re i  o f  Leer, G e rm a n y  a n d  t h e  c h a r te re r s ,  Eimskip, 
Reykjavik as  well as Grieg Logistics Shipping Agency 
of  M o s jo e n  fo r  assis ting  t h e  survey. A r e p la c e m e n t

co n ta in e rsh ip ,  S. R afael t o w e d  t h e  r o u te  f ro m  S e p te m b e r  
t o  D e c e m b e r  2010  th a n k s  t o  t h e  k in d n e ss  of  t h e  o w n e rs ,  
Briese Schiffahrts  o f  Leer, G erm any .  This r o u te  covers  a 
very  im p o r ta n t  a r e a  fo r  p la n k to n  m on ito ring .

Iceland to North America and Europe

T h e  F o u n d a t io n  is g rea t ly  in d e b te d  to  t h e  
H af ra n n so k n a s to fn u n in  (M ar in e  R esearch  Insti tu te)  of 
Reykjavik fo r  t h e  c o n t in u o u s  logistical s u p p o r t  t o  t h e  
survey. Teresa  d a  Silva a n d  h e r  su p e rv is o r  Dr A s t tho r  
Gislason o rg a n ise  t h e  t r a n s f e r  o f  t h e  C o n t in u o u s  
P lank ton  R eco rders  (CPRs) t o  a n d  f ro m  t h e  Z r o u te  ship, 
Reykjafoss  a t  Reykjavik. Eimskip Shipping  C o m p a n y  of  
Reykjavik has  s te a d fa s t ly  s u p p o r t e d  t h e  CPR su rvey  
s ince  1933. T hey  h av e  a l low ed  su ccess iv e  sh ips  t o  to w  
CPRs f ro m  t h e  e a s t  c o a s t  o f  t h e  USA t o  Nova Scotia, 
N ew fo u n d la n d  a n d  Iceland (E a n d  Z) ro u te s ,  (G odafoss, 
Skogafoss  etc.),  a n d  presen tly ,  t h e  c h a r te r e d  ship  
Reykjafoss. T hey  a lso  a l low  t h e  F o u n d a t io n  to  to w  
CPRs o n  t h e  Im m in g h a m  to  SE Iceland (V) r o u te  f ro m  
t h e  Selfoss. T h e  Reykjafoss  o f  Reider Shipping BV, 
N e th e r la n d s  t o w e d  t h e  Z r o u te  f ro m  N ew fo u n d la n d  to  
Reykjavik e a c h  m o n th  du r ing  2010 . Their  kind a s s is ta n c e  
a n d  p e rm iss io n  is m u c h  a p p re c ia te d .

East Coast of North America

E ro u te :  Tow ed by t h e  r o - ro /c o n ta in e r s h ip  A tlantic  
C om panion  b e t w e e n  N ew  York, Halifax, Nova Scotia an d  
s o u th  of  C ape  Race, N ew fo u n d la n d  t h r o u g h o u t  2010 . W e 
a re  g ra te fu l  t o  Atlantic  C o n ta in e r  Line of  S w e d e n  fo r  th e i r  
p ro fe ss iona l  a s s is ta n ce .

North Atlantic

T h e  A tlantic C om panion  a lso  co v e re d  t h e  DA a n d  D 
r o u te s  b e t w e e n  3 3 °W e st  t o  t h e  n o r th  o r  s o u th  o f  Ireland 
e n  r o u te  t o  Liverpool. This d e p e n d e d  on  t h e  prevailing 
N orth  Atlantic w e a th e r .  T he  re f r ig e ra te d  cargo  ship 
Benguela  S tream  o f  S e a t r a d e  NV to w e d  t h e  B ro u te  
e a c h  m o n th  du r in g  2010  f ro m  40° W e s t  t o  P o r ts m o u th ,  
UK. W e  a re  g ra te fu l  t o  S e a t r a d e  NV t h e  m a n a g e r s  an d  
t h e  c h a r te re r s ,  G e e s t  B a nanas  (UK) Ltd fo r  t h e i r  kind 
ass is ta n ce .

Pacific

T h e  AT r o u te  b e t w e e n  Tacom a,  W a sh in g to n  
S ta te  a n d  A nchorage ,  Alaska w a s  r e s u m e d  in 
April by t h e  c o n ta in e rs h ip  Horizon Kodiak of 
Horizon Lines LLC, USA. E igh teen  individual 
to w s  w e r e  c o m p le t e d  to  S e p te m b e r ,  w ith  
7 2 4 2 n m  logged . T he  c re w  of  t h e  Horizon 
Kodiak p e r f o rm e d  ru n n in g  repa irs  an d  
servic ing o f  t h e  CPRs a b o a r d  t h e  ship. A



r e p l a c e m e n t  CPR 180  w a s  s e n t  o u t  in Ju n e  20 1 0  a f te r  
difficulties w ith  CPR 126. P ro fesso r  R o b e rt  B enda  of 
Prince William S ound  C o m m u n i ty  College, Valdez, Alaska 
w ith  his son  S co tt  B enda  looked  a f te r  t h e  fil ter  c a s s e t te  
u n load ing ,  serv ic ing  a n d  re load ing .  T h e  t h r e e  to w e d  filter 
c a s s e t te s  a re  la n d e d  a t  A n ch o rag e  in w a te r t ig h t  p lastic 
Peli cases ,  c a re  of  Horizon Lines. Lori Galloway, Pam 
M o o re  a n d  th e i r  t e c h n ic ia n s  a t  Horizon Lines, A n ch o rag e  
o rg a n ise  t h e  a irf re igh t  o f  t h e m  to  Valdez. A fter re load ing ,  
R o b e r t  B enda  r e tu r n s  t h e m  to  A n c h o ra g e  re a d y  for  
placing back  a b o a r d  t h e  ship. T he  Horizon Lines,
T acom a c o n ta in e r  te rm in a l  s h o r e  gang  h a n d le d  t h e  
CPRs t o  a n d  f ro m  t h e  ship. T hanks  a r e  d u e  t o  t h e  Ship's 
S u p e r in te n d e n t ,  D anny Ellis, a n d  Horizon Lines' sh o re  
g an g  plus f o re m e n ,  Ken Clinton a n d  Vern P oulsen .  The 
c o n t in u e d  suc ce ss  o f  th is  r o u te  is d u e  t o  t h e  exce l len t  
p ro fe ss iona l  c o -o p e ra t io n  by all o f  t h e  a f o r e m e n t io n e d .  
O c to b e r  2010 , P ro fesso r  Bob B enda  re t i red  f ro m  t h e  NE 
Pacific p la n k to n  su rv ey  a f te r  e ig h t  y e a rs  co n sc ie n t io u s  
a n d  d e d ic a te d  w ork .  T he  Sir Alister Hardy F o u n d a t io n  
w ish e s  t o  e x te n d  th a n k s  a n d  g r a t i tu d e  fo r  t h e  c o n s is te n t  
p ro fe ss iona l  a s s is ta n c e  g iven by Bob a n d  his fam ily  to  
t h e  NE Pacific survey. W e  w ish  t h e m  all t h e  b e s t  fo r  t h e  
f u tu re ,  e spec ia l ly  w ith  Alaskan wildlife r e s c u e  p ro jec ts ,  
n a m e ly  b e a r  c u b s  a n d  eag les .

N e th e r la n d s  a n d  logistical h e lp  by Norfolk Line a t  Dooley 
Terminal,  Felixstowe a r e  m u c h  a p p r e c ia te d .  T he  M ro u te ,  
b e t w e e n  A b e r d e e n  a n d  Tananger,  has  b e e n  t o w e d  e a c h  
m o n th  by t h e  f re ig h t  ro-ro  S. C. A berdeen  o f  Sea Cargo 
A/S, Bergen. Sea Cargo of  Bergen a n d  A b e r d e e n  h ave  
very  kindly a s s is te d  t h e  su rv ey  fo r  m a n y  years .  T he  A 
r o u te  b e t w e e n  Lerwick a n d  A b e r d e e n  w a s  t o w e d  ea ch  
m o n th  by t h e  f re ig h t  ro-ro  Hascosay  o f  NorthLink Ferries 
Ltd t o  F eb ru a ry  2010 . T he  r e p la c e m e n t  ro-ro, c h a r te r e d  
f ro m  S ea t ru c k  Ferries o f  H eysham , to o k  o v e r  t h e  A 
r o u te  f ro m  M arch  2010. W e  a re  very  g ra te fu l  fo r  th e i r  
p e rm iss io n  a n d  p ro fe ss iona l a s s is ta n c e  t o  t h e  survey.

Irish Sea

IB ro u te :  (46°N orth  in Biscay to  53°N orth ) ,  off Dublin has  
b e e n  to w e d  by t h e  n e w  ship, H elgoland  f ro m  F eb ruary  
to  D e c e m b e r  2010 . T he  c h a r te r e r s  a re  M a cA n d re w s  Ltd 
of  London. T h e  ship  is m a n a g e d  a n d  o w n e d  by P etra  
Heinrich, HH Shipping, Jork, G erm any .  IN ro u te :  The 
N orbay  o f  P&O Ferries Irish Sea Ltd, Larne, N o r th e rn  
Ire land c o n s is te n t ly  m o n i to rs  t h e  p la n k to n  e a c h  m o n th  
b e t w e e n  t h e  Liverpool Bar light b u o y  a n d  Dublin. W e  a re  
g ra te fu l  t o  t h e  ship  a n d  P&O Ferries a t  G la d s to n e  Dock, 
Liverpool fo r  t h e i r  p ro fe ss iona l  a s s is ta n ce .

T he  VJ r o u te  b e t w e e n  V ancouver  a n d  J a p a n  w a s  to w e d  
fo r  t h r e e  t o w  s e t s  o v e r  May, July, A ugust  a n d  S e p te m b e r  
by Skaubryn  o f  S e a b o a rd  In te rn a t io n a l  Shipping  Ltd.
Each o f  t h e  t h r e e  w e s t b o u n d  to w  se ts  c o m p r ise s  seven  
500  nm  to w s .  At 3 5 0 0 n m  th is  is p re se n t ly  t h e  lo n g e s t  
a n n u a l  r o u te  in t h e  CPR survey. 1 0 ,132  nm  w e r e  logged  
o v e r  21 to w s .  T h e re  w e r e  9 ,3 6 4  an a ly sa b le  nm . This 
gave  92 .4%  success .  T he  Brancker XR620 CTD + F un it  
w a s  successfu l ly  run  on  t h e  t h r e e  s e t s  o f  VJ r o u te  to w s .  
T he  a b o v e  su c ce ss  r a te  is a t t r ib u ta b l e  t o  t h e  ca re  ta k e n  
by Dr Sonia B atten ,  Doug M o o re  a n d  t h e  CPR t e a m  on 
V ancouver  Island. W e  a r e  in d e b te d  t o  S e a b o a rd  a n d  t h e  
Skaubryn  fo r  th e i r  c o n t in u e d  ass is ta n ce .

North Sea

T he C, HE a n d  LG r o u te s  h av e  b e e n  co n s is te n t ly  
m o n i to re d  e a c h  m o n th  by sh ips  o f  t h e  DFDS Tor Line 
(now  DFDS S eaw ays  f ro m  A ugust 2010) f le e t  o v e r  m a n y  
d e c a d e s .  T he  Survey is g rea t ly  in d e b te d  fo r  p e rm iss io n  
to  t o w  CPRs f ro m  DFDS S eaw ays '  h e a d q u a r t e r s  in 
C o p e n h a g e n ,  a n d  fo r  t h e  logistical he lp  f ro m  th e i r  p o r t

  offices a t  Im m in g h a m  a n d  G o th e n b u rg .  Tor
Dania  c h a r t e r e d  f ro m  Imperia l Shipping 
G o th e n b u r g  r e tu r n e d  to  t h e  HE r o u te  in 
F eb ru a ry  2010 . DFDS S eaw ays  Tor Ficaria 
a n d  Tor Petunia  t o w e d  on  t h e  C a n d  LG 
ro u te s .  M aersk Flanders ( r e n a m e d  Flandria 
Seaw ays  in A ugust  2010) t o w e d  t h e  R r o u te  
b e t w e e n  t h e  S h ipw ash  Bank a n d  Hook of 
Holland f ro m  July 2000 . T h e  c o n t in u e d  
p e rm iss io n  to  t o w  f ro m  Norfolk Line,

Portuguese and NW Spanish coasts, Bay of Biscay 
and the Channel.

T h e  Perseus J o f  J i in g e rh a n s  M a r i t im e  Services, Haren 
Ems G erm any ,  c h a r te r e d  by M a cA n d re w s  Ltd to w e d  
t h e  SB r o u te  in January ,  t h e n  t h e  sh ip  w a s  rep o s i t io n e d .  
T h e  SB r o u te  is f ro m  C abo d a  Roca (38°50 'N  9°5 3 'W e st)  
t o  Leixoes (41°15 'N , 8°58 'W ). T he  r e c o rd e r  b o d ie s  w ith  
t h e  s a m e  f il te r  c a s s e t t e  inside  w e r e  t h e n  re la u n ch e d  
off Leixoes a n d  to w e d  to  4 6 °N o rth  in t h e  Bay of  Biscay. 
T h e  SB r o u te  w a s  c o n t in u e d  by t h e  H elga land ea c h  
m o n th  f ro m  F eb ruary  to  D ecem ber .  SA Route: T h e  Pride 
o f  Bilbao (P&O Ferries) t o w e d  m o n th ly  f ro m  Bilbao 
(43° 30 'N , 3°10 'W ), a ro u n d  U sh an t  to  off t h e  C a sq u e ts  
(50°N, 2°20 'W ) f ro m  2 0 0 4  t o  S e p te m b e r  2010 . T h e  ferry  
w a s  r e m o v e d  f ro m  t h e  r o u te  fo r  s u b s e q u e n t  sa le. W e 
h av e  e x p re s s e d  o u r  g r a t i tu d e  t o  P&O Ferries a n d  t h e  
c re w s  fo r  th e i r  c o n s is te n t  p ro fe ss iona l  a s s is ta n ce .  This 
r o u te  has  e n a b le d  c o m p a r is o n s  b e t w e e n  t h e  National 
O c e a n o g r a p h y  C e n tre 's  Ferrybox  rea d in g s  a n d  a Brancker 
XR620 conductiv ity , t e m p e r a t u r e  a n d  d e p t h  s e n s o r  f i t ted  
in t h e  CPR tails. Sea t e m p e r a t u r e  d a ta  w e r e  f o rw a r d e d  
to  t h e  M e teo ro log ica l  Office, Exeter. Brittany Ferries, 
Roscoff, kindly gave  p e rm iss io n  fo r  t h e i r  Cap Finistère t o  
c o m m e n c e  p la n k to n  r e c o rd e r  to w s  on  th is  r o u te  f ro m  
O c to b e r  2010 . PR ro u te :  No ship  on  t h e  r o u te  in January .  
Brittany Ferries '  B retagne  t o w e d  in F eb ruary  2010. T he  
A rm orique  t h e n  to w e d  e a c h  m o n th  to  O ctober .  B retagne  
t o w e d  in N o v e m b e r  a n d  t h e  Pont A ven  w a s  f i t ted  for  
to w in g  in D ecem ber .  W e  a re  m u c h  in d e b te d  t o  Brittany 
Ferries fo r  t h e i r  kind p e rm iss io n  a n d  p ro fe ss iona l 
a s s is ta n ce .
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Taxonomic analysis and database 
management

Tanya Jonas, Senior analyst

Since 1931, t h e  CPR analysis  t e a m ,  m o r e  th a n  100 
d e d ic a te d  individuals,  h av e  a n a ly se d  ju s t  o v e r  2 4 0 ,0 0 0  CPR 
sa m p le s .  T he  s a m p le s  a r e  m os t ly  f ro m  t h e  N orth  Atlantic 
a n d  N orth  Sea b u t ,  in m o r e  r e c e n t  years ,  w e  h ave  e x p a n d e d  
reg u la r  CPR m o n i to r in g  in to  t h e  N orth  Pacific a n d  S ou th  
Atlantic. In 2010 , e ig h te e n  t e a m  an a ly s ts  w e r e  w ork ing  in 
P lym ou th ;  tw o ,  Sonia B a tten  a n d  Doug M o o re ,  in C anada ;  
a n d  th r e e ,  S a n a e  Chiba, Tom oko Yoshuki a n d  Yuka Sasaki, in 
Ja p an .

CPRs s a m p le d  1 12 ,360  naut ica l m iles  in 2010 . Tows w e r e  
m a d e  in t h e  N orth  Sea, N orth  a n d  S o u th  Atlantic a n d  Pacific 
O c e a n s  w ith  4 9 4 5  s a m p le s  a l lo ca te d  fo r  analysis  (Figure 
1 a n d  2). T he  analysis  load  w a s  b e lo w  t h a t  o f  s o m e  yea rs  
as  a n u m b e r  of  a n t ic ip a te d  to w s ,  on  t h e  D, DA, EA, EB 
a n d  ST ro u te s ,  did n o t  ta k e  p lace .  W e  c o n t in u e  t o  an a ly se  
t h e  s a m p le s  fo llow ing s t a n d a r d  p r o c e d u re s  a d o p t e d  in 
19 4 8  a n d  m od if ied  in 19 5 8  (a m in o r  m od if ica tion  to  t h e  
p h y to p la n k to n  m e th o d o lo g y ) .

In t h e  N orth  Atlantic, du r ing  2010 , w e  h ave  n o te d  high 
c o u n t s  o f  G o o se  B arnac le  nauplii (Lepas spp .)  in a large a re a  
t o  t h e  n o r th - e a s t  o f  t h e  Azores; t o  t h e  w e s t  a few  u n u su a l  
iso p o d s  o cc u r re d .  T h e  Ecological S ta tu s  R e p o rt  p rov ides  
m o r e  in fo rm a tio n  on  t h e s e  a n d  o t h e r  u n u su a l  f indings.

Since t h e  in cep t io n  of  t h e  Pacific to w s ,  t h e  analysis  o f  t h e

s a m p le s  has  b e e n  s h a re d  b e t w e e n  an a ly s ts  in P ly m o u th  an d  
V ancouver  Island. During 2010 , 14 ,755  nau t ica l  miles w e r e  
s a m p le d  a n d  3 1 7  sa m p le s  a n a ly se d  by t h e  t e a m s  in t h e  tw o  
la b o ra to r ie s .  In t h e  last co u p le  of  years ,  a s is te r  labora tory ,  
a t  t h e  National F isheries R esearch  In s t i tu te  in Y okoham a, 
has  u n d e r ta k e n  analysis  o f  Pacific s a m p le s  co l lec ted  w e s t  of 
t h e  180° m erid ian .

During t h e  aus tra l  s u m m e r  of  2 0 0 9 /1 0 ,  t h e  BAS sh ip  RRS 
Jam es Clark Ross ca r r ie d  o u t  t h e  last f e w  CPR to w s  in t h e  
Scotia Sea fo r  t h e  f ive-year  c o n t r a c t  3Q S 2 2 6 /1 .  T h e re  
w e r e  s o m e  te ch n ic a l  p ro b le m s  w ith  t h e s e  last to w s  so, 
d isappoin ting ly ,  t h e r e  w a s  only  o n e  t o w  w ith  s a m p le s  t h a t  
could  b e  an a ly se d .  T h e  resu l ts  o v e r  t h e  five yea rs  w e r e  
beg inn ing  t o  sh o w  s o m e  in te re s t in g  f e a tu re s ,  par t icu la rly  
f ron ta l  sy s te m s  a n d  t h e  d is t r ib u t io n s  of  key taxa .  W e  will 
c o n t in u e  o u r  co l lab o ra t io n  w ith  BAS, b u t  th is  t im e  w e  will 
u se  t h e  f ish e ry  p ro te c t io n  vesse l  Pharos (Figure 3) t o  to w  
CPRs in a l t e r n a t e  m o n th s  b e t w e e n  t h e  Falkland Islands 
a n d  S o u th  G eorgia .  U niquely  fo r  t h e  reg ion , t h e  p la n k to n  
s a m p le s  will b e  co l lec ted  t h r o u g h o u t  t h e  year.
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T h e  CPR C onso le  n o w  p rov ides  t h e  u s e r  in te r fa c e  t o  e n t e r  
CPR d a ta  t o  t h e  d a t a b a s e .  It e n a b le s  m o r e  in fo rm a tio n  to  
b e  s to re d  a n d  w h e n  f u r th e r  d e v e lo p e d  will s p e e d  up  d a ta  
p rocess ing .  T he  last f e w  yea rs  h av e  b e e n  q u i te  t e s t in g  as 
t h e  t e a m  g o t  t o  grips w ith  t h e  n e w  sys tem .

Training, quality control, quality assurance and 
procedures

Training fo r  all ana ly s ts  co n t in u es ,  a n d  in 20 1 0  c o v e re d  t h e  
u se  of  o u r  n e w  m ic ro sc o p e s  a n d  digital c a m e ra s  as  well 
as  iden tif ica tion  of  d e c a p o d s ,  eu p h a u s i id s ,  C entropages  
spp . ,  a p p e n d ic u la r ia n s  a n d  Thalassiothrix longissim a. 
Claudia Caste llani a n d  M a r ia n n e  W o o t to n  a t t e n d e d  a 
t h r e e  d ay  c o u r s e  on  light m ic roscopy  o rgan ized  by t h e  
Royal M icroscopical Society. Milly H a tton -B row n  a t t e n d e d  
t h e  EDIT-DEST c o u r s e  'Basics o f  Taxonom y: descr ib ing ,  
illustrating  a n d  w ri t ing  b iod ivers i ty '  in S w e d en .  G e m m a  
Brice, M aria Cam pbe ll  a n d  Milly H atton -B row n  have  
a lso  rece ived  in -h o u se  t ra in ing  on  Pacific p la nk ton .  
M a r ia n n e  W o o t to n  a n d  Claire W o t to n  p a s se d ,  w ith  flying 
co lours ,  t h e  BEQUALM qual i ty  a s s u ra n c e  p h y to p la n k to n  
iden tif ica tion  a n d  e n u m e r a t i o n  te s t .

A th o r o u g h  rev iew  of  o u r  p r o c e d u re s  a n d  qua l i ty  contro l  
m e a s u r e s  s t a r t e d  in 2010 . T h e  rev iew  will re su l t  in a 
c o m p re h e n s iv e  p r o c e d u re s  m a n u a l  t o  b e  u se d  by all t h e  
s is te r  su rveys.  T he  rev iew  p ro c e s s  has  a lso  s e rv e d  as  a 
w o n d e r fu l  t ra in ing  exe rc ise  as  all ana ly s ts  h av e  b e e n  
involved.

New laboratory and equipment

In 20 1 0  w e  p u r c h a s e d  tw o  n e w  m ic ro sco p e s :  a d issec t ing  
Zeiss S te re o  Discovery V8 a n d  c o m p o u n d  Nikon Eclipse 
80i, b o th  w ith  d raw in g  t u b e s  a n d  a t t a c h m e n t s  fo r  c a m e ra s  
(Figure 4). T h e se  h av e  f u r th e r  e n h a n c e d  t h e  facilities in 
t h e  ta x o n o m y  la b o ra to ry  s e t  up  in 2009.

Tow ards  t h e  e n d  o f  20 1 0  t h e  
SAHFOS Council a g r e e d  to  a m a jo r  
r e f u rb i s h m e n t  o f  t h e  Analysis 
la b o ra to ry  a n d  a s so c ia te d  offices.
After c o n s u l ta t io n s  w ith  t h e  
d e s ig n e rs  a n d  te ch n ic a l  e x p e r t s  a t  
Sanber,  a n d  app rova l  o f  p lann ing  
app l ica t ions ,  w o rk  on  t h e  offices 
s t a r t e d  in N ovem ber .  In D ecem ber ,  
t h e  la b o ra to ry  a r e a  w a s  c o m p le te ly  
c lea re d ,  re a d y  fo r  tw o  m o n th s  of 
r e f u rb i s h m e n t  s ta r t in g  in J a n u a ry
2011 .The  n e w  la b o ra to ry  will fit 
SAHFOS fo r  t h e  fu tu re ,  w ith  t h e  b e s t  
h e a l th  a n d  sa fe ty  f e a tu re s ,  ro o m  for  
o n e  in v e r ted  m ic ro sco p e ,  11 analysis  
a n d  five d issec t ing  m ic ro sco p e s .

Technological development: the Water 
and M icroplankton Sampler (WaMs)

Anthony Walne, Instrumentation

T h e  w a te r  s a m p le r  w a s  u se d  in t h e  s o u th e r n  N orth  Sea 
o n  t h e  CPR r o u te  b e t w e e n  V laard ingen  (The N e th e r lan d s )  
a n d  Felixstowe (UK) m o n th ly  b e t w e e n  M arch  a n d  A ugust  
2010 . W e  u se d  a 10 s a m p le  W aM S  w ith  a s e a w a t e r  sw itch .  
Each s a m p le  w a s  ap p ro x im a te ly  100 ml a n d  w a s  r e ta in e d  
in a p lastic m ed ica l  r e a g e n t  bag  p r e lo a d e d  w ith  acidic 
Lugol's iodine.

T h e  CPR s a m p le s  w e r e  a n a ly se d  in t h e  SAHFOS la b o ra to ry  
in t h e  usual way. T he  s a m p le s  f ro m  t h e  W aM S  w e r e  s e n t  
t o  S w e d e n  w h e r e  th e y  w e r e  se t t l e d  in U te rm o h l  c h a m b e rs  
a n d  c o u n te d  by in v e r ted  m ic ro sco p y  by Lars Edler. In July 
a n d  A ugus t  t h e  p h y to p la n k to n  w a s  d o m in a te d  by t h e  
d ia to m  Rhizosolenia im bricata  shrubsoleii co n t r ib u t in g  
o v e r  95%  o f  t h e  p a r t ic u la te  c a rb o n  s e e n  in t h e  w a te r  
s a m p le s .  At t h e  s a m e  t im e  high n u m b e r s  o f  t h e  spec ie s  
w e r e  s e e n  on  CPR s a m p le s  a n d  t h e  h ig h e s t  v a lu e  of  t h e  
P h y to p la n k to n  Colour Index w a s  r e c o rd e d .

O n e  just if ica tion  fo r  t h e  d e v e lo p m e n t  o f  t h e  W aM S  w a s  to  
inves tiga te  t h e  c o n t r ib u t io n  it cou ld  m a k e  to  m o n ito r in g  
o f  Harmful Algal Bloom (HAB) spec ie s .  Both t h e  CPR an d  
t h e  W a te r  S a m p le r  r e c o rd e d  individuals o f  t h e  g e n e r a  
Pseudo-nitschia, Prorocentrum  a n d  Protoperidinium .
T h e  taxa  G ym nodinium  a n d  Dinophysis w e r e  r e c o rd e d  
m o r e  f re q u e n t ly  by t h e  W aM S  th a n  t h e  CPR a n d  th is  m ay  
b e  b e c a u s e  t h e  sp e c ie s  t e n d  t o  b e  small a n d  no n -ch a in  
fo rm ing .  Both s a m p le rs  r e c o rd e d  t h e  p r e s e n c e  of  t h e  
n u isa n c e  sp e c ie s  Phaeocystis  a n d  t h e  CPR h ad  several 
re c o rd s  o f  Noctiluca. This sp e c ie s  w a s  n o t  iden tif ied  in 
W aM S  s a m p le s  a n d  th is  m a y  b e  d u e  t o  its d e l ica te  n a tu re .

Figure 3. The Falklands Fisheries protection vessel MVPharos SG

Sir Alister Hardy Foundation fo r O cean Science

A
N

N
U

A
L

 
R

EPO
 

R
T



A
N

N
U

A
L

 
R

EP
O

 
R

T
Sir Alister Hardy Foundation fo r O cean Science

Database developments
Darren Stevens, I. T. Manager

2 0 1 0  sa w  s o m e  n e w  d e v e lo p m e n ts  a n d  c h a n g e s  w ith in  
t h e  IT t e a m ,  o n e  of  t h e  m a jo r  c h a n g e s  be in g  t h e  
fo rm a t io n  o f  a Citadel Hill IT t e a m ,  recognis ing  t h e  c lose  
co l lab o ra t io n  t h a t  h ad  b e e n  go ing  on  fo r  s o m e  t im e  
b e t w e e n  t h e  SAHFOS a n d  MBA IT d e p a r tm e n t s .  T he  
v ir tua lisa t ion  p ro je c t  a t  t h e  e n d  of  2 0 0 9  it w a s  c lea r  t h a t  
b o th  IT d e p a r t m e n t s  h ad  b e c o m e  very  i n t e r d e p e n d e n t  
a n d  th is  w a s  rec o g n ised  by t h e  S en io r  M a n a g e m e n t  
t e a m  w ith  t h e  a r r a n g e m e n t  of  c ro ss -o rgan isa t iona l  t e a m  
tra in ing .

T he  SAHFOS w e b s i te  w a s  re - la u n c h e d  in 20 1 0  using  an  
o p e n  so u rc e  .NET b a s e d  c o n t e n t  m a n a g e m e n t  sy s tem  
called  UMBRACO. This has  a l low ed  all s ta ff  t o  u p d a te  
a n d  c r e a te  w e b  pages ,  w h ich  a re  t h e n  rev ie w ed  b e fo re  
be ing  la u n c h e d  o n to  t h e  w e b s i te .  T he  in te n t io n  is to  
e n s u r e  t h e  w e b s i te  b e c o m e s  fa r  m o r e  dynam ic ,  as  all 
s ta ff  can  n o w  p o s t  n e w s w o r th y  i tem s.  This w a s  t h e  
c o m p le t io n  of  w o rk  s t a r t e d  by Alec C olebrook-C lark  as 
an  u n d e r g r a d u a te  a n d  h e  w a s  lucky e n o u g h  to  c o n t in u e  
w ork ing  fo r  SAHFOS a f te r  g ra d u a t io n  in o r d e r  to  
c o m p le t e  t h e  task .

Helen Ralph left SAHFOS a n d  t h e  MBA in J a n u a ry  2010  
to  go  trave lling  a r o u n d  Australia ,  leaving t h e  posit ion  of 
IT S u p p o r t  A ss is tan t  v acan t .  Alec C olebrook-C lark  w as  
in a pos i t ion  t o  m o v e  in to  t h e  ro le  o f  IT s u p p o r t  b u t  
w a s  ab le  t o  re ta in  s o m e  t im e  t o  c o n t in u e  w o rk  on  t h e

SAHFOS, FOTO, a n d  PMSEF w e b s i t e s  a l low ing SAHFOS to  
c o n t in u e  t o  d e v e lo p  t h e  w e b s i te .

A highlight o f  t h e  y e a r  w a s  t h e  i n d e p e n d e n t  d a t a b a s e  
rev iew  c o n d u c te d  by Dr Roy Lowry, Dr P e te r  W ieb e ,  Dr 
Francisco (Tjess) H e rn a n d e z  a n d  Dr Ann Bucklin. T he  
r e p o r t  o f  th is  w ork ing  g ro u p  gave  c lea r  g u id e l in e s  on  
t h e  w ay  fo rw ard ,  w ith  d e v e lo p m e n t  o f  t h e  d a t a b a s e  an d  
adv ice  on  w h a t  r e s o u rc e s  w o u ld  b e  re q u ir e d  in o r d e r  
to  ac h ie v e  t h e s e  goals.  This w a s  a really w o r th w h i le  
exercise ,  paving t h e  w ay  fo r  f u r th e r  d a t a b a s e  
d e v e lo p m e n t  in a c c o r d a n c e  w ith  t h e  'Going Global '  an d  
'Going C o m p le te '  s t ra teg ie s .

T he  y e a r  r o u n d e d  off w ith  t h e  launch  of  a n e w  p ro jec t  
to  p ro v id e  a cen tra l  s to r e  fo r  p la n k to n  im a g es  held  by 
SAHFOS. T he  s o f tw a re  o f  cho ice  t o  de l iver  th is  ob jec t ive  
is R esou rce  Space ,  an  o p e n  s o u rc e  digital a s s e t  library. 
This has  a lso  a l low ed  us t o  e x p a n d  t h e  p ro jec t ,  linking 
it w ith  o u r  Q uali ty  A ssu ran c e  p r o c e d u re s  t o  s to re  
p r o c e d u r e  d o c u m e n ts ,  as  well as  p rovid ing  a cen tra l  
re p o s i to ry  fo r  p r e s e n ta t io n s  a n d  in te rna l  fo rm s .  In o r d e r  
to  de l iver  th is  p ro jec t ,  t h e  IT M a n a g e r  a n d  IT S u p p o r t  
A ss is tan t  r ece ived  t ra in in g  in Linux to w a r d s  t h e  e n d  of 
2010 , w ith  f u r th e r  t ra in in g  t o  follow.

Figure 4. The new Zeiss stereo microscope



Global CPR Network
SCAR Southern Ocean CPR 
survey
Dr Graham H os ie, Director of the SCAR SO-CPR 
survey, Australian Antarctic Division (AAD)

It ha s  b e e n  a n o t h e r  busy  y e a r  fo r  t h e  SO-CPR t e a m  w ith  
t h e  usual se r ie s  o f  CPR to w s  a r o u n d  A ntarc tica ,  var ious  
w o rk s h o p s  t o  e n s u r e  s ta n d a rd is a t io n s  of  o u r  m e th o d s  
a n d  to  c o n d u c t  t im e -se r ie s  a n d  b io g e o g ra p h ic  analysis  
o f  t h e  d a ta ,  p lus  c o n f e re n c e  m e e t in g s  p ro m o t in g  t h e  
CPR w ork . Not surprisingly, t h e  r e q u e s t  t o  u se  t h e  d a ta  
g ro w s  as  recogn it ion  of  t h e  va lu e  of  t h e  S o u th e rn  O cean  
CPR d a t a - s e t  g row s . All th is  is h a p p e n in g  a t  a t im e  w h e n  
t h e  su rv ey  is a b o u t  t o  c e le b ra te  its 2 0 th  anniversary .

Field work

T he S o u th e rn  O ce an  CPR S urvey  c o m p le t e d  4 4  to w s  f rom  
five vesse ls  du r ing  t h e  200 9 -1 0  se a s o n ;  N o v e m b e r  to  
M arch. Australia  c o m p le t e d  24  to w s  s o u th  a n d  w e s t  of 
A ustralia  f ro m  t h e  A ustra lian  ic e b re a k e r  Aurora Australis. 
J a p a n  s u p p le m e n te d  th is  w ith  a n o t h e r  6 to w s  in t h e  
s a m e  reg ion  f ro m  th e i r  n e w  ic e b re a k e r  Shirase. N ew 
Zea land  c o m p le t e d  11 to w s  b e t w e e n  N ew  Zea land  
a n d  t h e  Ross Sea f ro m  t h e  San A o tea  II (6 to w s)  an d  
Tangaroa  (5 tow s) .  T h re e  to w s  w e r e  c o n d u c te d  in 
t h e  Drake P assag e  reg ion  f ro m  t h e  Brazilian vessel 
Ary Rongel. Tows a re  e x p e c te d  to  b e  c o n d u c te d  
an n u a l ly  ac ro ss  Drake P assage  a n d  will c o m p le m e n t  
t h e  SAHFOS-led to w s  a r o u n d  S o u th  G eorg ia  f u r th e r  
ea s t .  This is t h e  m a in  reg ion  o f  krill f ishing activity  
a n d  t h e  resu l ts  o f  t h e  CPR to w s  will b e  useful for  
c o n s e rv a t io n  a n d  m a n a g e m e n t  o f  t h e  region. In to ta l  
3 ,176  s a m p le s  w e r e  co l lec ted  by SO-CPR d u r in g  t h e  
2 0 0 9 /1 0  A ntarc tic  s e a s o n .  T he  2 0 1 0 /1 1  is on  t r a c k  to  
p r o d u c e  a sim ilar n u m b e r  o f  s a m p le s .  T he  ad d i t io n  
of  t h e  2 0 0 9 /1 0  s a m p le s  in c re a se s  t h e  d a ta  s e t  t o  
a p p ro x im a te ly  3 0 ,0 0 0  fo r  m o r e  th a n  230  taxa  co u p le d  
w ith  e n v i ro n m e n ta l  d a ta .

Workshops and Data Analyses

T he CPR d a ta  s e t  w a s  t h e  c e n t r e p ie c e  of  t h e  S o u th e rn  
O ce an  B iogeograph ic  S yn thes is  w o rk s h o p  in Villefranche- 
su r-m er,  M ay 2010 , c o n v e n e d  by t h e  SCAR M a rin e  
Biodiversity In fo rm a tion  N etw o rk  (SCAR-MarBIN). T he  
p u r p o s e  of  t h e  w o rk s h o p  w a s  t o  s ta r t  t h e  p ro c e s s  of 
d ev e lo p in g  a n e w  B iogeograph ic  S yn thes is  Atlas for  
all m a r in e  ta x o n o m ic  g ro u p s  (pelagic a n d  ben th ic )  
using b o th  h istorical d a ta  a n d  t h e  u p d a t e d  v o lu m e  of 
in fo rm a tio n  p ro d u c e d  by t h e  C ensus  of  A ntarc tic  M a rin e  
Life. T h e  n e w  a t las  is e x p e c t e d  t o  b e  a m a jo r  to o l  for  
f u tu r e  A ntarc tic  r e se a rc h ,  c o n s e rv a t io n  a n d  m a n a g e m e n t

of  t h e  region.  T he  CPR d a t a s e t  w a s  u se d  as  o n e  of  
t h e  t e s t  d a ta  s e t s  fo r  t h e  pelagic  rea lm  to  d e v e lo p  t h e  
m e th o d o lo g y  a n d  f o r m a t  t o  ap p ly  t o  o t h e r  g ro u p s .  T he  
d a t a s e t  w a s  s e le c te d  b e c a u s e  of  t h e  g e o g ra p h ic  e x te n t  
o f  s a m p lin g  a r o u n d  A ntarc tica  a n d  b e c a u s e  of  t h e  CPR's 
co n s is te n cy  a n d  reliabili ty o f  sam pling .  T he  fo cu s  of  t h e  
analysis  w a s  on  m o d e ll in g  a n d  p red ic t ing  d is t r ibu t ion  
p a t t e r n s  of  w h o le  Z oop lank ton  a s s e m b la g e s  a ro u n d  
A ntarc tica ,  by m o n th  a n d  se a s o n .  T h e  basic  a p p r o a c h  
involves f ind ing  re la t io n sh ip s  b e t w e e n  t h e  Z ooplankton  
d is t r ib u t io n /a b u n d a n c e s  a n d  t h e  e n v i ro n m e n ta l  
v a r iab les  t h a t  a r e  likely t o  d rive  t h e  p la n k to n  p a t te rn s ,  
e.g. s e a  s u r fa c e  t e m p e r a t u r e ,  salinity, chlorophyll,  
se a  su r fa ce  he igh t,  se a - ice  cover, all d e r iv e d  f rom  
sa te l l i te  r e m o t e  sens ing .  T he  d is t r ib u t io n  p a t t e r n s  of 
Zoop lank ton  a s s e m b la g e s  a r e  t h e n  m o d e l le d  a n d  t e s t e d  
ag a in s t  t h e  o b s e rv e d  d a ta ,  b a s e d  on  t h e s e  re la t ionsh ips .  
This inc ludes  using t h e  sa te l l i te  o b s e rv e d  e n v i ro n m e n ta l  
d a ta  t o  p red ic t  Z oop lank ton  b io g e o g ra p h ic  p a t t e r n s  in 
a r e a s  poo r ly  s a m p le d .  This analysis  o f  w h o le  Zoop lank ton  
a s s e m b la g e s  builds on  t h e  rec en t ly  p u b l ish ed  CPR 
S o u th e rn  O ce an  Zoop lank ton  a t la s  a n d  m ode l l ing  t h e  
c ircum -A ntarc tic  d is t r ib u t io n  p a t t e r n s  o f  t h e  c o p e p o d  
O ithona similis. Both t h e  real o b se rv a t io n  a n d  t h e  
m o d e l le d  b io g e o g ra p h ic  p a t t e r n s  h av e  sh o w n  a n u m b e r

of p e r s i s te n t  h o t  s p o t s  o f  high Z oop lank ton  a b u n d a n c e  
t h a t  can  b e  r e la te d  to  fo rag ing  z o n e s  of  h ig h e r  p re d a to rs .  
T he  ana lysis  s t a r t e d  a t  t h e  V illefranche w o rk s h o p  an d  
co n c lu d e d  a t  a fo llow -up  w o rk s h o p  in W ellington,
Ju n e  2010 , h o s te d  by t h e  N ational In s t i tu te  o f  W a te r  
a n d  A tm o sp h e r ic  R esearch  (NIWA) a n d  t h e  C ensus  of 
A ntarc tic  M a rin e  Life (CAML).
At t h e  s a m e  t im e ,  t im e -se r ie s  an a ly se s  of  t h e  d a t a s e t  
h av e  c o n t in u e d  using  b o th  o b s e rv e d  d a t a  a n d  m o d e l le d  
p a t t e r n s  t o  u n d e r s ta n d  t h e  variability  a n d  t r e n d s  being  
o b s e rv e d  in Z oop lank ton  d is t r ibu t ions ,  a b u n d a n c e s

Fremantle to Broome 
(n = 1 8 6 )  . Broome

Brisbane

East Australian Current (n = 1854)

Sydney^

Burnie to N elson (n = 228)

Hobart to Fremantle (n = 328) Burnie
a 'N elson

Southern O cean (n = 1373)

AusCPR sam ples 
June 2009 to Feb 2011
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a n d  c o m p o s i t io n  in re la t ion  t o  t h e  s a m e  e n v i ro n m e n ta l  
var iab les ,  e.g. t e m p e r a t u r e ,  salinity, chlorophyll,  sea -  
ice. O n e  of  t h e  a im s  of  t h e  w o rk  is t o  d e v e lo p  a s e t  o f  
s p e c ie s /e n v i ro n m e n ta l  t r e n d  ind ica to rs  c o m m e n s u r a t e  
w ith  t h o s e  u se d  by SAHFOS. T he  t im e -se r ie s  analysis  
is also  a m a jo r  c o n t r ib u t io n  to  a jo in t  A ustra lia -Japan  
co l lab o ra t io n  on  es tab l ish ing  a b e n c h m a r k  on  p lan k to n  
a n d  o t h e r  pelag ic  p a t t e r n s  t o  s tu d y  f u tu r e  c l im a te  
c h a n g e  im pac ts .  This is a p ro je c t  s u p p o r t e d  by d e d ic a te d  
fu n d in g  f ro m  b o th  g o v e r n m e n ts  a n d  e m a n a t e s  f ro m  a 
jo in t  s t a t e m e n t s  by P rim e M in is te rs  Rudd a n d  Fukuda in 
Tokyo J u n e  2008 , a c k n o w led g in g  t h e  n e e d  fo r  e n h a n c e d  
c o o p e ra t iv e  scientific r e se a rc h  in A ntarc tica  t o  b e t t e r  
u n d e r s ta n d  t h e  g lobal im p a c ts  o f  c l im a te  c h a n g e  on  t h e  
region.

A s ta n d a r d s  w o rk s h o p  w a s  c o n d u c te d  in Tokyo, 
N o v e m b e r  2010 , w ith  t h e  p r im a ry  goal o f  en su r in g  
w e  a re  m a in ta in in g  t h e  s a m e  high s t a n d a r d  of  sp e c ie s  
iden tif ica tion ,  m e th o d o lo g y  a n d  d a ta  qual i ty  a m o n g s t  
all p a r t ic ip a n ts  a n d  la b o ra to r ie s  involved w ith  t h e  
S o u th e rn  O ce an  CPR Survey. T he  s e c o n d  aim  of  t h e  
w o rk s h o p  w a s  t o  d iscuss  f u tu r e  SO-CPR o p e r a t io n s  an d  
r e se a rc h ,  a n d  h o w  t h e  Survey  can  c o n t r ib u te  t o  t h e  
g lobal CPR initiative. T he  w o rk s h o p  w a s  a lso  a n o t h e r  
s te p  to w a r d s  build ing a g lobal CPR n e tw o r k  w ith  
t h e  ac tive  p a r t ic ip a t io n  of  key p e r so n n e l  fo r  v ar ious  
la b o ra to r ie s  involved in CPR w o rk  in t h e  S o u th e rn  O cean  
t h e  AAD (Australia), NIPR (Japan),  NIWA (N ew  Z ealand) 
a n d  SAHFOS (UK). T he  par t ic ip a t io n  of  SAHFOS's 
S en io r  Analyst Tanya Jo n a s  w a s  par t icu la r ly  w e lc o m e  
w ith  h e r  w e a l th  of  CPR k n o w led g e .  All p a r t ic ip a n ts  
in t h e  w o rk s h o p  a re  t r a in e d  to  a high s t a n d a r d  of 
m e th o d o lo g y  a n d  iden tif ica tion  o f  S o u th e rn  O cean  
p la nk ton .  W hile  w e  h av e  e n d e a v o u r e d  t o  m a in ta in  t h a t  
s t a n d a r d  b e t w e e n  t h e  lab o ra to r ie s ,  usually  th r o u g h  
o p p o r tu n is t i c  visits, t h e  Tokyo m e e t in g  p ro v id ed  t h e  
first o p p o r tu n i ty  t o  bring  all key p e r so n n e l  t o g e t h e r  to  
e x c h a n g e  o u r  k n o w le d g e  a n d  ex p e r t ise ,  a n d  to  e n s u r e  
o u r  iden tif ica tions  a n d  m e th o d o lo g ie s  a r e  c o r re c t  
t h r o u g h  an  in tens ive  h a n d s  on  a n d  in te rac t ive  w o rk sh o p .  
T he  conc lus ion  of  t h e  w o rk s h o p  w a s  t h a t  d e s p i t e  t h e  
s e p a r a t io n  o f  lab o ra to r ie s ,  t h e r e  w e r e  no  e r ro rs  in t h e  
iden tif ica tion  of  Z oop lank ton ; w e  a re  m a in ta in in g  a high 
s t a n d a r d  in m e th o d o lo g y  a n d  t h e  d a t a  a r e  t h e  h ig h e s t  
qua l i ty  possib le .  T he  w o rk s h o p  w a s  poss ib le  th a n k s  
t o  t h e  s u p p o r t  p ro v id ed  by t h e  SCAR Expert G roup  on  
CPR R esea rch  (EG-CPR) a n d  t h e  N ational In s t i tu te  of 
Polar R esearch  w h o  h o s te d  t h e  m e e t in g ,  a long  w ith  real 
a n d  in-kind s u p p o r t  p ro v id ed  by SAHFOS, NIWA, t h e  
A ustra lian  AusCPR Survey a n d  t h e  AAD.

Meetings

A d e d ic a te d  CPR se ss io n  w a s  c o n v e n e d  a t  t h e  SCAR 4 th  
O p e n  Science  C o n fe re n c e  in B u en o s  Aires, A ugus t  2010, 
c o n d u c te d  in a s so c ia t io n  w ith  t h e  a n n u a l  SCAR b u s in e ss  
m e e t in g s .  T h e  se ss io n  w a s  well a t t e n d e d  a n d  n u m e r o u s

p a p e r s  w e r e  p r e s e n te d  highlighting t h e  scientific 
a c h ie v e m e n ts  o f  t h e  SO-CPR S urvey  o v e r  t h e  last 20 
years .  T hey  inc luded  t h e  b iog raph ic  ana lyses ,  analysis  
o f  long t e r m  p a t t e r n s  a n d  t r e n d s ,  a n d  t h e  s u d d e n  
b lo o m  of pelag ic  fo ra m in ife ra n s  ac ross  m u c h  of  t h e  
S o u th e r n  O c e a n  a n d  se a - ice  z o n e  of  e a s t e r n  Antarc tic  
in t h e  2 0 0 4 /0 5  s u m m e r  s e a so n .  In t h a t  s e a s o n  t h e  
fo ra m ife ra n s  o f te n  r e p r e s e n t e d  b e t w e e n  50  t o  75%  of 
to ta l  Z oop lank ton  n u m b e r s  in s te a d  of  t h e  usual 5 t o  8%. 
T h e  resu l ts  o f  t h e  b io g e o g ra p h ic  a n d  t im e -se r ie s  an a ly ses  
w e r e  also  p r e s e n te d  a t  t h e  an n u a l  A ustra l ian  M a rin e  
Sciences  A ssocia tion  in July 2010  a n d  a t  t h e  a n n u a l  NIPR 
S y m p o siu m  on  Polar Biology in Tokyo, N o v e m b e r  2010.

20 years and going strong

T h e  2 0 1 0 /1 1  A ntarc tic  field s e a s o n  will s e e  t h e  20 th  
a n n iv e rsa ry  of  t h e  s t a r t  o f  t h e  S o u th e r n  O c e a n  CPR 
Survey. Sir Alister Hardy first u se d  his CPR in t h e  
s o u th e r n  Atlantic s e c to r  o f  A ntarc tica  a n d  ac ro ss  Drake 
P assag e  d u r in g  t h e  1925 -27  Discovery  exp e d it io n .  After 
s o m e  t e s t  to w s  a r o u n d  H eard  Island du r ing  t h e  w in te r  
(June) o f  1990, t h e  S o u th e rn  O ce an  CPR Survey officially 
c o m m e n c e d  a t  0 9 :5 8  GMT on  12 J a n u a ry  1991  w h e n  
a CPR p u r c h a s e d  f ro m  P ly m o u th  w a s  d e p lo y e d  f ro m  
th e  Aurora Australis  on  r o u te  b e t w e e n  M a w so n  an d  
H obart .  At t h a t  t im e  t h e  SO-CPR Survey  w a s  a g e n u in e  

, o n e - m a n - s h o w  w ith  ju s t  a few  to w s  p e r  year, w ith  only 
l im ited  s u p p o r t  f ro m  SAHFOS via te lex e s ,  le t te rs  an d  
occas ional  o p p o r tu n is t i c  visits. A fter 20 yea rs  t h e  su rv ey  
n o w  involves several  na t ions ,  w ith  b e t w e e n  50 t o  60 
to w s  p e r  y e a r  a r o u n d  A ntarc tica ,  using  m o r e  th a n  a 
d o z e n  vessels ,  a n d  t h e r e  is n o w  m u c h  m o r e  e x c h a n g e  of 
in fo rm a tio n  a n d  s u p p o r t  b e t w e e n  A ntarc tic  la b o ra to r ie s  
a n d  w ith  SAHFOS. T he  SO-CPR S urvey  still ha s  a long 
w ay  to  go m a tc h  t h e  a c h ie v e m e n ts  o f  t h e  SAHFOS 
b a s e d  CPR Survey. However, th r o u g h  c o n t in u e d  s u p p o r t  
a n d  in te rac t io n  b e t w e e n  CPR la b o ra to r ie s  w e  h o p e  to  
e m u la t e  t h a t  success .



The United States West 
Atlantic (US-CPR) CPR 
survey
Dr Jack Jossi, U.S. Dept, of Commerce, NOAA  
Narragansett Laboratory, USA

This, t h e  lo n g e s t  ru n n in g  s is te r  survey, w h ich  s t a r t e d  in 
t h e  m id 1970 's ,  u se s  t h e  s a m e  des ign  as SAHFOS an d  
h ad  t h r e e  r o u te s  in o p e r a t io n  d u r in g  2010 . Sam pling  
b e t w e e n  B os ton  a n d  Nova Scotia ( ro u te  CO) b e g a n  
in 1961  w h e n  it w a s  c o n d u c te d  by t h e  CPR staff  of 
t h e  O c e a n o g ra p h ic  Laboratory, Edinburgh. T he  US 
a s s u m e d  its o p e r a t io n  in 1977. C o n c u r re n t  sam pling  
inc ludes  e x p e n d a b le  b a t h y th e r m o g r a p h  (XBT) an d  
su r fa ce  salinity m e a s u r e m e n t s .  A th e rm o s a l in o g ra p h  
(TSG), a n d  a partia l  p r e s s u r e  of  c a rb o n  d iox ide ( p C 0 2) 
s e n s o r  a r e  t o  b e  insta lled  in ea r ly  2011. T he  s e c o n d  
r o u te  (BO) e x t e n d s  o v e r  t h e  she lf  a n d  s lo p e  f ro m  New 
York City to w a r d  B e rm u d a ,  a n d  has  b e e n  in 
ex is te n c e  s ince  1976. O th e r  sam p ling ,  ex te n d in g  
f ro m  N ew  York to  B e rm u d a ,  inc ludes  XBT, TSG, 
ac o u s t ic  D opp le r  c u r r e n t  profiler  (ADCP), an d  
p C 0 2. A th ird  r o u te  (NO) cover ing  N a r ra g a n s e t t  
a n d  M o u n t  H ope  Bays, a n d  R hode  Island 
S ound  inc ludes  m o n th ly  sa m p lin g  using a CPR 
in te rna l  m e c h a n is m  in an  u n d u la t in g  to w e d  
vehicle . This r o u te  has  b e e n  c o n d u c te d  s ince 
1998, a n d  inc ludes  c o n c u r re n t  m e a s u r e m e n t s  
o f  t e m p e r a t u r e ,  salinity, oxygen, rep e t i t iv e  r a te  
f lu o ro m etry ,  chlorophyll f lu o ro m etry ,  a n d  optical 
p lan k to n  coun ting .

Analysis ac tiv ities  du r ing  2 0 1 0  h ave  fo c u se d  on 
t h e  p re p a ra t io n  of  a se r ie s  o f  a t la se s ,  t h e  first 
cover ing  CPR Z oop lank ton  ac ro ss  t h e  Gulf o f  
M aine .  Included  a re  1 9 7 8 -2 0 0 7  b ase l in e  
a b u n d a n c e  c o n d i t io n s  in t im e  a n d  sp a c e  
(sp ac e  = d is ta n c e  a lo n g  t h e  rou te) ;  
in te r -a n n u a l  v a r ia t io n s  of  s easona l i ty ;  
a n d  in te r -a n n u a l  d e p a r tu r e s  f ro m  m e a n  
a b u n d a n c e  fo r  t h e  31 m o s t  a b u n d a n t  
taxa  du r ing  t h e  b a s e p e r io d .  O pp o s in g  
c h a n g e s  in s e a so n a l i ty  fo r  tw o  of  t h e s e  
taxa  a re  sh o w n  in t h e  a c c o m p a n y in g  
f igures .  For C entropages typicus, 
c o p e p o d i te  s ta g e s  4 -6  (Figure 4a),  t h e  
day  of  m a x im u m  a b u n d a n c e  o c c u r re d  b e t w e e n  la te  
A ugus t  t o  ea r ly  O c to b e r  in t h e  ea r ly  1960s  fo r  t h e  
t h r e e  s e c t io n s  of  t h e  Gulf o f  M a in e  t r a n s e c t ,  b u t  had  
a d v a n c e d  t o  ea r ly  t o  la te  A ugus t  by 2009. In t h e  ca se  
of  D e c o p o d a  la rvae  ( o th e r  t h a n  Brachyura) (Figure 
4b), t h e  o p p o s i t e  c h a n g e  is s e e n ,  a t  le a s t  in t h e  cen tra l  
a n d  e a s te r n  s e c t io n s  of  t h e  Gulf o f  M aine .  During 
t h e  ea r ly  years ,  t h e  a n n u a l  m a x im u m  a b u n d a n c e  
fo r  t h e  cen tra l  a n d  e a s te r n  s e c t io n s  o c c u r re d  dur ing

J a n u a ry  a n d  February . A fairly s te a d y  la ten in g  of 
th is  an n u a l  m a x im u m  c o n t in u e d  th r o u g h  t h e  se r ie s  
until 2009 , w h e n  it o c c u r re d  b e t w e e n  la te  July an d  
la te  A ugust.  Given t h e  large n u m b e r  of  s p e c ie s  
inc luded  in t h e  n o n -B rac h y u ra n  ca tegory ,  th is  c h a n g e  
is likely t h e  r e su l t  o f  c h a n g e s  in sp e c ie s  co m p o s i t io n  
of  t h e  CPR sa m p le s .  W e  a re  very  g ra te fu l  fo r  t h e  
lo n g s tan d in g  s u p p o r t  o f  t h e  officers a n d  c re w s  of 
t h e  co n ta in e rs h ip s  G odafoss, Reykjafoss, Selfoss, an d  
Skoga foss  (Eimsipafelag, Reykjavik, Iceland), w h o  by 
t h e  e n d  of  2010  h ad  to w e d  t h e  CPR 295 t im e s  ac ross  
t h e  Gulf o f  M aine ;  o f  t h e  c o n ta in e r  sh ip  O leander 
(B e rm u d a  C o n ta in e r  Lines Ltd., H am ilton ,  B e rm u d a)  
w h o  c o m p le t e d  t h e  3 8 1 s t  CPR to w  in D e c e m b e r  2010; 
a n d  of  t h e  r e se a rc h  vesse ls  Cap'n B ert (University  of  
R hode  Island) a n d  John Chafee  (S ta te  o f  R hode  Island, 
DEM) fo r  t h e  107  CPR to w s  in N a r ra g a n s e t t  Bay.

This be in g  m y last a n n u a l  r e p o r t  b e fo re  r e t i r e m e n t  in 
April 2011 , I w o u ld  like t o  t h a n k  all t h e  s ta ff  o f  t h e  CPR

surveys ,  f ro m  Edinburgh, t o  P lym ou th ,  t o  N ana im o ,  to  
St Lucia, t o  N ar ra g an se t t .  T h e  resu lt ing  p la n k to n  t im e -  
se r ie s  a r e  a m o n g  t h e  lo n g e s t  fo r  th is  p a r t  o f  t h e  w orld ,  
a n d  a re  d u e  in v e ry  la rge p a r t  t o  y o u r  help , a lways 
o f fe red  w ith  gene ros i ty ,  insight, a n d  g race.  Keep on  
tow ing !
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Figure5a (Top) Variations of th e  day of annual m axim um  abundance  of Centropages 
typicus, copepod ite  stages 4-6 for th e  M assachusetts Bay (red), th e  central Gulf 
(blue), and th e  w estern  Scotian Shelf (green) sections of th e  Gulf of M aine CPR 
rou te. 5b (Bottom ) Variations of th e  day of annual m axim um  abundance  of 
D ecapoda (excluding Brachyura) larva for th e  M assachusetts Bay (red), th e  central 
Gulf (blue), and th e  w estern  Scotian Shelf (green) sections of th e  Gulf of M aine CPR

route.

Sir Alister Hardy Foundation fo r O cean Science

A
N

N
U

A
L

 
R

EPO
 

R
T



A
N

N
U

A
L

 
R

EP
O

 
R

T
Sir Alister Hardy Foundation fo r O cean Science

The Australian Continuous 
Plankton Recorder (AusCPR) 
survey
Dr Anthony J. Richardson & Dr Graham Hosie

AusCPR is a jo in t  p ro je c t  o f  t h e  C o m m o n w e a l th  Scientific 
a n d  Industrial  R esea rch  O rgan isa t ion  (CSIRO) a n d  t h e  
A ustra lian  A ntarc tic  Division (AAD) to  m o n i to r  p la n k to n  
c o m m u n i t i e s  as  a g u id e  t o  t h e  h e a l th  of  Australia 's  
o c e a n s .  AusCPR w a s  in it ia ted  in 2 0 0 8  a n d  fo rm s  p a r t  
o f  t h e  $U S105M  In te g ra te d  M a r in e  O bserv ing  System  
(IMOS), an  initiative of  t h e  A ustra lian  G o v e rn m e n t .

AusCPR has  e x p a n d e d  c o n s id e rab ly  s ince  last y e a r  an d  
has  tw o  a r e a s  of  o p e ra t io n .  T he  first is in A ustralian  
coas ta l  w a te r s .  T he  lo n g e s t  ru n n in g  r o u te  is b e t w e e n  
Brisbane  (27°S) a n d  M e lb o u rn e  (38°S) (since Ju n e  2009). 
This r o u te  n o w  ru n s  t o  A de la ide  a n d  is c o n d u c te d  every  
2 m o n th s .  O th e r  r o u te s  a re  t o w e d  less f requen t ly ,  
such  as  ac ro ss  t h e  T asm an  Sea t o  N ew  Z ea land  an d  
ac ro ss  t h e  G re a t  A ustra lian  Bight a n d  up  t h e  W e s te rn  
A ustra lian  coas t .  T he  t o w  f ro m  Australia  t o  N ew  Z ea land  
is c o n d u c te d  in c o n ju n c t io n  w ith  hy d ro -a co u s t ic  re se a rc h  
in to  t h e  b io m a ss  of  m e so p e la g ic  m id t r o p h ic  levels. T he  
s e c o n d  a r e a  of  o p e r a t io n  is in t h e  S o u th e r n  O c e a n  s o u th  
of  Australia ,  in co l lab o ra t io n  w ith  t h e  SCAR S o u th e rn  
O c e a n  CPR S urvey  b a s e d  a t  t h e  AAD (se e  t h e  S o u th e rn  
O c e a n  CPR rep o r t) .

O ur  focus  has  b e e n  on  ex p a n s io n  a n d  d a t a  delivery  th is  
year, b u t  s o m e  in te re s t in g  sc ie n c e  is e m e rg in g  f ro m  
co l lab o ra t io n  w ith  Prof. G u s ta a f  H allegraeff  a n d  Dr Lucy 
W h i t to c k  (University  of  T asm ania )  t h a t  m igh t  b e  n e w  
fo r  CPR su rveys  globally. In S e p te m b e r  2009 , following 
a 10 y e a r  d ro u g h t ,  t h e  m o s t  s e v e re  s ince  E u ro p e an  
s e t t l e m e n t ,  a la rge d u s t  s to rm  hit t h e  e a s t e r n  s t a te s  of 
Australia.  A irports  on  t h e  e a s t  c o a s t  o f  A ustralia  w e r e  
c lo sed  a n d  visibility w a s  <50 m in s o m e  a re a s .  O u r  regu la r  
e a s t  c o a s t  CPR tow , 3 w e e k s  a f te r  t h e  e v e n t ,  y ie lded  black 
silks, a p p e a r in g  as  if th e y  w e r e  c o v e re d  in oil. On c lo ser  
ex a m in a t io n  w ith  light m icroscopy, s c an n in g  e le c t ro n  
m icroscopy, a n d  th r o u g h  m o le c u la r  analysis,  t h e  c a u se  of 
t h e  'b lack ' silks w a s  iden tif ied  as  t h e  fu n g u s  Aspergillus 
sydowii. This fu n g u s  has  b e e n  im p lica ted  in soft coral 
d i s e a s e  in t h e  C a rr ib e an  Sea a n d  is f o u n d  in d u s t  in t h e  
S ahara ,  b u t  also  inhab its  f r e s h w a te r  a n d  m a r in e  hab i ta ts .  
This e x t re m e ly  c o s m o p o l i t a n  o rg an ism  c o v e re d  o u r  
silks b e t w e e n  B r isbane  a n d  Sydney, a n d  w a s  p r e s e n t  
b e t w e e n  Sydney  a n d  M e lb o u rn e ,  b u t  has  n o t  b e e n  s e e n  
a t  any  o th e r  t im e  s ince  w e  b e g a n  o u r  to w s  in J u n e  2009. 
C urren tly  w e  a re  n o t  s u r e  of  t h e  e c o sy s te m  c o n s e q u e n c e s  
of  th is  fungus ,  b u t  th e y  a r e  u n d e r  investiga tion .  This 
e x a m p le  highlights t h e  inva luab le  insigh t in to  u n e x p e c te d  
e v e n ts  p ro v id ed  by a reg u la r  synop tic  p la n k to n  su rvey  
such  as  t h e  CPR.

w e  a re  build ing an  identif ica tion  g u id e  fo r  p h y to -  an d  
Z oop lank ton  f ro m  t h e  AusCPR survey, w h ich  cu r ren t ly  has  
key ta x o n o m ic  in fo rm a tio n  fo r  iden tif ica tion ,  a n d  in t h e  
f u tu r e  will inc lude  d is t r ibu t ion  m a p s  a n d  se a so n a l  cycles. 
W e  h av e  cu r ren t ly  c o m p le t e d  t h e s e  fo r  4 7  p h y to p la n k to n  
a n d  211  Zoop lank ton  spec ies .

W e  w o u ld  like to  ta k e  th is  o p p o r tu n i ty  h e r e  t o  t h a n k  
all t h e  s ta ff  a t  SAHFOS fo r  t h e i r  c o n t in u e d  s u p p o r t  o v er  
t h e  p a s t  year. In particular,  Lance G rego ry  has  p ro v id ed  
reg u la r  a n d  v a lu ab le  adv ice  o n  all th in g s  logistical.  Finally, 
w e  w o u ld  a lso  like t o  t h a n k  t h e  ex p a n d in g  AusCPR t e a m  
-  Frank C om an ,  Claire Davies, J a m e s  McLaughlin, David 
McLeod, Anita Slotwinski, J o a n n a  Strzelecki a n d  M ark  
Tonks -  w h o  h av e  m a d e  AusCPR a reality.

Pacific CPR operations
Dr Sonia Batten, SAHFOS

T h e  y e a r  s a w  t h e  last t o w  by t h e  ca rgo  ship  Skaubryn, 
w hich  has  t o w e d  t h e  g r e a t  circle VJ r o u te  f ro m  N orth  
A m erica  t o  Ja p a n  s ince  t h e  beg in n in g  of  t h e  Pacific 
survey. T he  ship  w a s  sold  t o  n e w  o w n e rs ,  bu t ,  w ith  
S e a b o a rd 's  g e n e r o u s  c o o p e r a t io n  w e  h ave  lined up  o n e  
of  th e i r  r e p la c e m e n t  v es se ls  t o  u n d e r ta k e  t h e  s a m e  
sa m p lin g  in 2011  a n d  b ey o n d .  P ro fesso r  Bob Benda  
a n d  his so n  Scott, w h o  h ave  b e e n  serv ic ing  t h e  AT ro u te  
m e c h a n is m s  a t  t h e  P rince William S ound  C o m m u n ity  
College in Valdez Alaska s ince  2003 , ask ed  t o  s te p  d o w n  
a f te r  2010 . N ew  local te c h n ic ia n s  will b e  t r a in e d  ea r ly  
in 2 0 1 1  t o  re p la c e  t h e m  b u t  w e  t h a n k  t h e m  fo r  all th e i r  
help .  O th e r  t h a n  th a t ,  2010  w a s  a ro u t in e  e le v e n th  y e a r  
o f  sam pling .  Funding  w a s  a d e q u a t e ,  w ith  t h e  c o n s o r t iu m  
c o n t r ib u t in g  a b o u t  75%  of  t h e  cos ts  a n d  SAHFOS m aking  
up  t h e  rem a in d e r .

Sam pling  w a s  p la n n e d  to  b e  a t  t h e  n o rm a l  level w ith  six 
AT to w s  b e t w e e n  Cook Inlet a n d  P u g e t  S ound  a n d  t h r e e  
VJ to w s .  T h e  J u n e  AT to w  failed  c o m p le te ly  b u t  o th e r  
to w s  w e r e  successfu l ,  w ith  s o m e  m in o r  lo sses  b e c a u s e  
of  m e ch a n ica l  issues. T he  Brancker CTD w a s  f i t ted  t o  t h e  
CPR on  t h e  VJ r o u te  a n d  r e tu r n e d  t h r e e  full to w s  o f  d a ta .  

A m in i logger  w a s  f i t te d  t o  t h e  AT CPR fo r  July o n w a rd s .

Finally, a b r ief  n o te  a b o u t  QA/QC. As p a r t  o f  th is  p rocess ,
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Calanus finmarchicus distribution linked to a critical 
thermal boundary

Dr Pierre Hélaouët, SAHFOS

A m o n g  t h e  sp e c ie s  iden tif ied  by t h e  CPR survey, Calanus 
finm arch icus  is p ro b a b ly  o n e  of  t h e  m o s t  im p o r ta n t  
c o m p o n e n t s  in t h e  N orth  Sea p la n k to n  c o m m u n i ty  by

Figure 7a  sh o w s  t h e  t h e r m a l  profile o f  C. finm archicus  
fo r  e a c h  m o n th .  T h e  sp e c ie s  has  its m axim al a b u n d a n c e  
b e t w e e n  April a n d  S e p te m b e r  a t  t e m p e r a t u r e s  rang ing  
f ro m  5 t o  10°C, t h u s  be ing  c o m p r i se d  in t h e  critical th e rm a l  
b o u n d a ry .  T he  ca lcu la t ion  o f  t h e  Z-score, a n d  S respec t ive ly  
t h e  m e a n  a n d  s t a n d a r d  d e v ia t io n  of  t h e  a b u n d a n c e ,  sh o w s  
t h a t  t h e  sp e c ie s  a b u n d a n c e  has  its m a x im u m  variability 
w ith in  t h e  critical t h e r m a l  b o u n d a r y  (Figure 7b). This 

is c o n f i rm e d  by t h e  ca lcu la t ion  of  t h e  s ta n d a rd  
d ev ia t io n  on  t h e  Z-score (Figure 7c).

T h e  analysis  p ro v id es  com pell ing  e v id e n c e  t h a t  t h e  
c h a n g e  in t h e  d is t r ibu t ion  of  C. finm arch icus  in t h e  
N orth  Sea has  b e e n  t h e  re su l t  o f  a c l im a te  in d u c ed  
fo rc ing  o n  t h e  th e rm a l  n iche  of  t h e  spec ies .

Figure 6. Spatial distribution of Calanus finmarchicus in the  North 
Atlantic Ocean

be ing  r e p r e s e n ta t iv e  of  t h e  Atlantic  Arctic b io m e  (cold 
o c e a n ic  e n v i ro n m e n t ) .  T he re fo re ,  a c h a n g e  in t h e  
a b u n d a n c e  o f t h a t  sp e c ie s  in t h e  N orth  Sea in fav o u r  
of  its c o n g e n e r ic  sp e c ie s  (i.e. C. helgolandicus  a d a p te d  
to  m o r e  t e m p e r a t e  w a te r  m a sses )  m ay  ind ica te  t h a t  
t h e  su b a rc t ic  b io m e  has  m o v e d  n o r th w a r d ,  po ten t ia l ly  
having d e e p  r e p e rc u s s io n s  on  t h e  fo o d  w e b .  For ins tance ,  
t h e  p ro g re ss iv e  s u b s t i tu t io n  of  C. finm arch icus  by C. 
helgolandicus  h a s  b e e n  p ro v ed  to  b e  t h e  c a u s e  of  a de lay  
of  severa l  m o n th s  in t h e  t im ing  of  o c c u r re n c e  o f  Calanus 
prey  a n d  t h u s  h ad  a r e p e rc u s s io n  on  ju v e n i le  cod.

C o m p a re d  t o  t h e  s o u th  p a r t  o f  t h e  N orth  Sea, t h e  N orth  
p a r t  is c h a ra c te r iz e d  by Sea Surface  T e m p e r a tu r e  low er  
t h a n  10°C b u t  a lso  by h ig h e r  c o n c e n t ra t io n  in chlorophyll,  
lo w er  d ivers i ty  a n d  c o p e p o d s  of  g r e a t e r  size. It ha s  b e e n  
s h o w n  t h a t  th is  t r an s i t io n a l  a r e a  co inc ides  w ith  a critical 
t h e r m a l  b o u n d a r y  of  9-12°C (Figure 6), w h ich  r e p r e s e n t s  
a la rge-sca le  ecological th r e s h o ld  in t h e  N orth  Atlantic 
O cean .  If t h e  critical b o u n d a r y  m o v e s  n o r th w a r d s  w ith  
c l im a te  w a rm in g ,  it is likely t h a t  t h e  a s so c ia te d  sp e c ie s  will 
have  to  follow. This p o te n t ia l  sensib ili ty  t o  t e m p e r a t u r e  
c h a n g es ,  t o g e t h e r  w ith  t h e  e c o n o m ic  w e ig h t  o f  t h e  N orth  
Sea, m a k e s  th is  t e m p e r a t e  m a r in e  e n v i ro n m e n t  m o r e  
im p o r ta n t  t o  m o n i to r  in a fa s t  ch a n g in g  w orld .

Figure 7. Calanus finmarchicus a) Contour diagram of 
abundance (decimal logarithm) as a function of SST and 
month of year, b) Z-score performed on the  abundance, 
c) Standard deviation on the  Z-score. (a,b,c) Red lines 
represent the  tem pera tu re  of respectively 9°C and 12°C. 
(a,b,c) The dashed line represents the  limit below which the  
Standard deviation on the  Z-score has not been calculated.
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Sir Alister Hardy Foundation fo r O cean Science

Variation among northeast Atlantic regions in the 
responses of Zooplankton to climate change

Niall McCinty, Martin Ryan Institute, Galway

Broad sca le  c l im a te  forc ing  can  in te ra c t  w ith  local 
e n v i ro n m e n ta l  p ro c e s s e s  t o  a ffec t t h e  o b s e rv e d  ecological 
p h e n o m e n a .  This c a u s e s  p o te n t ia l  p r o b le m s  of  o v e r 
e x t ra p o la t io n  fo r  resu l ts  f ro m  a l im ited  n u m b e r  of 
s i tes  o r  t h e  ave rag ing  o u t  o f  reg ion-specif ic  r e s p o n s e s  
if d a t a  f ro m  to o  w id e  an  a r e a  a r e  c o m b in e d .  In th is  
s tudy, an  a r e a  s im ilar in e x t e n t  t o  t h e  Celtic Biscay Large 
M a r in e  Ecosystem , b u t  including off-shelf  a r e a s ,  w a s  
p a r t i t io n e d  using c lu s te r ing  of  sa te l l i te  chlorophyll (chl-a) 
m e a s u r e m e n t s .  T h e  resu lt ing  c lu s te rs  w e r e  u se d  to  d e f in e  
a r e a s  o v e r  w h ich  to  c o m b in e  c o p e p o d  d a t a  f ro m  t h e  
C o n t in u o u s  P lank ton  Recorder. Following fil tering  d u e  to  
d a t a  lim ita tions,  n in e  reg ions  w e r e  d e f in e d  w ith  sufficient 
re c o rd s  fo r  analysis.  T h e se  reg io n s  w e r e  c o n s is te n t  w ith  
k n o w n  o c e a n o g r a p h ic  s t r u c tu re  in t h e  s tu d y  a r e a  (Figure 
8). B o u n d a r ie s  of  t h e  sh e lf  reg io n s  w e r e  fo u n d  to  follow 
p a t t e r n s  of  k n o w n  w a te r  b o d ie s  w h ich  exist w ith in  t h e  
she lf  s e a  a r e a  w hile  off-shelf  p a r t i t io n in g  is largely d u e  
to  t h e  p rog ress ive ly  la te r  t im ing  o f  t h e  chl-a p e a k  m oving  
n o r th w a rd .

c h a n g e s  in t h e  p h e n o lo g y  w e r e  ca lcu la ted .  C orre la t ions  
b e t w e e n  v a r iab les  (annua l  a b u n d a n c e ,  se a  su r fa ce  
t e m p e r a t u r e  (SST), p h e n o lo g y  o r  ce n tra l  t e n d e n c y )  fo u n d  
t h a t  t h e r e  w a s  a la rge d e g r e e  of  variability  b o th  ac ross  
reg ions  b e t w e e n  ta x o n  a n d  a lso  w ith in  e a c h  ta x a  for  
t h e  sp e c ie s  g ro u p s  (Figure 8). This variabili ty  a p p e a r s  to  
in c re a se  w ith  lo n g e r  t im e  in tervals .  In a lm o s t  all ca se s  
t h e  cen tra l  t e n d e n c y  of  e a c h  ta x o n  w e r e  f o u n d  to  b e  
nega tive ly  c o r r e la te d  w ith  SST b u t  th is  re la t ionsh ip  
b e c o m e s  m o r e  var iab le  w h e n  co n s id e r in g  m u lt i -an n u a l  
t r e n d s  of  sp e c ie s  an n u a l  a b u n d a n c e .  T he  ana lysis  s h o w e d  
t h a t  g e n e ra l  t r e n d s  cover ing  o c e a n  scale  bas in s  m a y  n o t  
b e  ind icative  of  t h e  t r e n d s  f o u n d  a t  sm a lle r  scales.  Regions 
d o  n o t  t r ac k  e n v i ro n m e n ta l  v a r iab les  in t h e  s a m e  w ay  
a n d  t r e n d s  in d if fe ren t  reg ions  m a y  n o t  necessa r i ly  be  
c o r re la te d .  T he  reg ions  d e f in e d  h e r e  sh o u ld  b e  t h o u g h t  of 
as  c o m p le m e n ta r y  to  t h e  la rger  m a n a g e m e n t  reg io n s  such  
as  t h e  EU Celtic S eas  eco -re g io n .  T he  reg io n s  also  p rov ide  
an  o b je c t iv e  bas is  fo r  inves tiga tions  in to  t h e  long t e r m  
d y n am ics  of  p la n k to n  p o p u la t io n s  a n d  s u g g e s t  su i ta b le  sub  
reg ions  fo r  der iv ing  pelagic sy s tem  ind icators .

The water sampler in the English Channel

Dr Rowena Stern, SAHFOS

G en e ra l ise d  ad d i t iv e  m o d e ls  w e r e  u se d  t o  g e n e r a t e  
s m o o t h e d  m o n th ly  a b u n d a n c e  e s t im a te s  fo r  t h e  a d u l t  
a n d  juven i le  s ta g e s  of  Calanus helgolandicus  a n d  C. 
finm arch icus  as  well as  t h e  Para-Pseudocalanus  g roup .  
M o n th ly  a n d  lo n g - te rm  v ar iab les  w e r e  a l low ed  to  covary  
a n d  in t a x a / r e g io n s  w h e r e  th is  im p ro v e d  m o d e l  fit,
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Figure 8. The spatial extent of the  ecoregions as defined by 
the  clustering of SeaWiFS chl-a data for the  months March to 
October, 1998-2008. The changes in tem pera tu re  A T for each 
regionäre shown bytheco lourofeach  region. Thechangesin the  
timing of the  seasonal peak for the  adult Calanus helgolandicus 
and C. finmarchicus for the  nine ecoregions are found below.

As p a r t  o f  t h e  Going Global, Going C o m p le te  effort,
SAHFOS is c o -o rd in a t in g  tr ia ls  o f  a w a te r  sam ple r .  T he  aim 
of  th is  initiative is t o  find a m e th o d  to  c a p tu r e  small an d  
d e l ica te  p lan k to n  t h a t  m a y  b e  lost o r  u n d e r - r e p r e s e n t e d  in 
CPR survey. R e sea rch e rs  a t  S ta tion  B iologique Roscoff have  
a l re a d y  rev e a le d  t h e  a b u n d a n c e  a n d  se a so n a l  t r e n d s  of 

d iv e rse  a n d  im p o r ta n t  p ic o p lan k to n  c o m m u n i t i e s  
in t h e  English C hannel .  As a rela tive ly  w e ll -sa m p le d  
sys tem , t h a t  a l lows fo r  rap id  p ro ce ss in g  of  sa m p le s ,  
t h e  English C hanne l  has  b e e n  c h o s e n  as  a t e s t  
e n v i ro n m e n t  fo r  t h e  w a te r  s a m p le r  by m o n th ly  
sa m p lin g  o v e r  a year. T he  a im  is t o  re t r ie v e  a 
c o m p le t e  co v e ra g e  of  all m ic ro b io ta ,  specifically 
ecologically  im p o r ta n t  o n e s ,  such  as  Harmful 
Algal Bloom (HAB) spec ies ,  p o te n t ia l  p a th o g e n s  
o f  p la nk ton .  W e  also  w a n t  t o  iden tify  u n d e r 
r e p r e s e n te d  ta x a  w h ich  a re  e i th e r  u n d e r - s tu d ie d  
o r  rare ,  such  as  h e t e r o t r o p h ic  n a n o -  a n d  p ico 
p la n k to n  a n d  th e i r  ro le  in c o m m u n i ty  d y n am ics  
a n d  to  m a p  th e i r  b io g eo g rap h ica l  d is t r ibu t ion .  
U n d e r  a l te r e d  cl imatic  cond i t ions ,  m e m b e r s  o f  ra re  
b io s p h e re s  m a y  b e c o m e  a b u n d a n t .  W e  a re  trialling 
t h e  u se  of  h ig h - th r o u g h p u t  s e q u e n c in g  m e th o d s  
a n d  HAB m ic ro a rra y  a n d  c o m b in in g  resu l ts  w ith  
f low  c y to m e t r ic  analysis  o f  microbial c o m m u n i t i e s  
in co l lab o ra t io n  w ith  G len Tarran  a t  PML. This 
c o m b in e d  a p p r o a c h  w o u ld  p rov ide  a holistic 
p ic tu re  of  p la n k to n  eco logy  in t h e  English C hannel .  
T h e  la rge r ib o so m al s u b u n i t  (LSU) DNA m a rk e rs  

w e r e  u se d  to  p r o b e  s a m p le s  ta k e n  a t  f o u r  in te rvals  in t h e  
English C hanne l  a t  an  a v e ra g e  t o w  d e p t h  of  4  m.



The t e m p e r a t u r e  a v e ra g e d  13.2°C ±2°C. O ur  m o le cu la r  
analysis  f rom  sa m p le s  ta k e n  in N o v e m b e r  2 010  has  a l re a d y  
r ev e a le d  a large v a r ie ty  o f  o rg a n ism s  n o t  no rm al ly  fo und  
in CPR sa m p le s ,  inc luding a v a r ie ty  o f  p h o to s y n th e t i c  
a lgae  a n d  a su b s tan t ia l  a m o u n t  o f  A sco m y ce te s  fungi. The 
s e q u e n c e - c a p t u r e  ra te  w a s  var iab le  b e t w e e n  sa m p le s .  The 
resu l ts  r ev e a le d  d ia to m  a n d  d ia tom -like  s e q u e n c e s  (all 
f ro m  s a m p le s  5 a n d  6) w h ich  w e r e  q u i te  d iverse ,  w ith  o n e  
g ro u p  m o s t  likely be ing  re la ted  to  t h e  L ith o d e sm ia c e a e  
family. A n o th e r  g ro u p  w h ich  could  n o t  be  iden tif ied  to  
g e n u s  using th is  DNA m a rk e r  could  b e  e i th e r  d ia to m  or 
Bolidomonas-Wke a lgae ,  very  small p h o to s y n th e t i c  a lgae  
t h a t  have  a DNA s e q u e n c e  s im ilar to  d ia to m s .  By co n t ra s t ,  
an  u n k n o w n  g ro u p  of  red-algal re la ted  sp e c ie s  w e r e  
m os t ly  p r e s e n t  in m id -c h an n e l  sa m p le s .  A small n u m b e r  of 
P ra s in o p h y te - r e la te d  sp e c ie s  w e r e  re tr ie v ed ,  o f  primitive 
g r e e n  algal l ineage.

P rev ious s tu d ie s  have  s h o w n  t h a t  t h e  English c h a n n e l  is 
d o m in a te d  by t h e  tiny  (<2pm) p ra s in o p h y te ,  M icrom onas  
pusilla  all y e a r  so  it is likely t h a t  t h e  s e q u e n c e s  h e re  
b e lo n g  to  th is  spec ie s ,  a l th o u g h  no c o r r e s p o n d in g  LSU 
s e q u e n c e  exists  fo r  co n f irm a tio n .  A b o u t  half  o f  th e  
s e q u e n c e s  b e lo n g e d  to  a s c o m y c e te s  fungi t h e s e  w e r e  split 
in to  d ive rse  sp e c ie s  o f  u n k n o w n  id e n t i ty  a n d  a spec ie s -  
re la ted  g ro u p  of  DNA s e q u e n c e s ,  w h o s e  n e a r e s t  rela tives  
a re  O nygena les ,  p a r t  o f  th e  E u ro t io m y c e te s  class t h a t  
can  b e  h u m a n  p a th o g e n s  b u t  a re  a lso  fo u n d  in soil. Two 
s e q u e n c e s  (2B7, 2E6) sh o w e d  genus -leve l  sim ilarity  to  t h e  
c o s m o p o l i t a n  C h a e to th y r ia le s  Phialophora  a n d  Exophiala 
- t h e s e  r e s e m b le  y ea s t ,  o f te n  w ith  d a rk  p ig m e n ta t io n  
a n d  a re  m os t ly  sa p ro p h y t ic  o r  parasitic  on  th e  d e rm is  
layer o f  an im als .  A lthough  m o le c u la r  m e th o d s  a re  n o t  
q u a n t i ta t iv e ,  analysis  o f  sp e c ie s  d iversi ty  revea ls  a d ive rse  
ran g e  of  p h o to s y n th e t i c  a lgae  a n d  po ten t ia l ly  p a th o g e n ic  
fungal spec ie s ,  m a n y  of  w h ich  could  n o t  b e  iden tif ied ;  th is  
d e m o n s t r a t e s  a g ap  in o u r  k n o w led g e  e v e n  in re la tively 
well s a m p le d  m a r in e  e n v i ro n m e n ts .

T he  c o r re c t  iden tif ica tion  of  HABs is im p o r ta n t .  M any  
s p e c ie s  ac tua lly  c o m p r ise d  d if fe ren t  p o p u la t io n s  o r  e v e n  
s u b sp e c ie s  t h a t  have  var iab le  abili t ies to  p r o d u c e  toxins. 
M a n y  HABs such  as  Alexandrium , Pseudo-nitzschia  and  
D inophysis c a n n o t  b e  fully iden tif ied  using m o rp h o lo g y  
a lo n e .  G en e t ic  m e th o d s  m ay  b e  ab le  to  reso lve  toxin a n d  
non - tox in  p ro d u c in g  spec ie s .  However, c u r r e n t  m e th o d s  of  
c lon ing  a n d  s e q u e n c in g  a re  v e ry  laborious ,  ex p e n s iv e  and  
s u b je c t  to  bias. W e a re  in t h e  p ro ce ss  of  a tr ial t o  iden tify  
HABs using m ic roarray  - a chip c o n ta in in g  th o u s a n d s  of  
small DNA o r  RNA p r o b e s  (25 nu c leo t id es)  f ro m  a sa m p le .  
M icroarrays  can  iden tify  m ult ip le  sp e c ie s  in a s h o r t  t im e ,  
b u t  can  be  less a c c u r a te  b e c a u s e  o f  t h e  s h o r t  size o f  t h e  
p r o b e s  c o m p a r e d  to  t h e  gold s ta n d a r d  o f  DNA se q u e n c in g ,  
fo r  m o le c u la r  iden tif ica tion .  W e w e r e  in te re s te d  in w h e t h e r  
m ic ro a rra y  could  iden tify  HAB sp e c ie s  using DNA f rom  
a rch ive  CPR, a n  un u su a l  app l ica t ion  as  th is  t e s t  is usually  
d o n e  w ith  fresh ly  purified DNA o r  RNA. In initial trials, 
w e  iden tif ied  a high in ten s i ty  p h y to p la n k to n  b lo o m  from  
July 1995  off th e  Brittany c o a s t  w h ich  c o r r e s p o n d e d  to  
CPR sa m p le  429SA_19. DNA w a s  e x t ra c te d  a n d  am plif ied ,  
giving 6 0 0 b p  of  th e  large rDNA (28S) g e n e .  This p r o d u c t  
w a s  s e q u e n c e d  an d  add i t iona l ly  t e s t e d  on  an  e x p e r im e n ta l  
m ic ro a rra y  specifically c r e a te d  to  d e t e c t  HABs, d e s ig n e d  by 
M edlin  t e a m  a n d  Jixen C hen  a t  MBA, d e s c r ib e d  by M etfies  
e t  al. 2006 . The  m ic roarray  is d e s ig n e d  in a sy s tem a tic ,  
h ie rarch ical m a n n e r ,  so  t h a t  severa l  p ro b e s  u l t im ate ly  
iden tify  a sp e c ie s  to  family, g e n u s  a n d  finally sp e c ie s  in 
m a n y  cases .  W ork  is in p ro g re ss  to  im p ro v e  its des ign .  
A lthough  t h e  PCR p r o d u c t  yield w a s  half as  m u c h  as 
req u ired  for  microarray , all b u t  o n e  of  t h e  posit ive  con tro ls  
w o rk e d .  Four HAB g e n e ra  w e r e  d e t e c te d .  Pseudo-nitzchia  
p r e d o m in a te d  b u t  w e  also  fo u n d  spec ies- leve l  iden tif ica tion  
fo r  Dinophysis, A lexandrium  a n d  Karenia ( see  Figure 9). 
T h e se  signals a re  n ow  be ing  verified by DNA se q u e n c in g  
a n d  have  co n f i rm e d  t h e  p r e s e n c e  of  Alexandrium  
ta m a ren se  so  far.

HAB species found by preliminary microarray analysis on CPR sample 429SA
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Figure 9. N orm alised  resu l ts  o f  HAB sp e c ie s  d e t e c t io n  using HAB m icroarrays.
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Generating prey fields for bioenergetic individual- Impact of environmental changes on pteropod
based modelling of larval and early juvenile cod and distribution and abundance in the north Atlantic and
sandeel in the North Sea the Mediterranean sea

Zeren Gürkan, DTU Aqua

D isentangl ing  t h e  p ro c e s s e s  t h a t  t a k e  p lace  in early  
life -s tages o f f i s h  is crucial fo r  ach iev ing  su s ta in a b le  
m a n a g e m e n t  o f f i s h  s tocks  u n d e r  p o ss ib le  e n v i ro n m e n ta l  
c h a n g es ,  e .g., c l im a te  c h a n g e .  B ioene rge tic  Individual- 
Based  M o d e ls  (IBMs) desc r ib ing  t h e  g ro w th  a n d  survival 
o f  larval a n d  ea r ly  juven i le  s ta g e s  of  fish, par t icu la r ly  
A tlantic cod  a n d  le s se r  s a n d e e l  in t h e  N orth  Sea, 
a r e  be in g  d e v e lo p e d  a t  DTU A qua. T h e  r e s p o n s e s  to  
local physical a n d  f e e d in g  c o n d i t io n s  a re  par t icu larly  
e m p h a s iz e d  in o r d e r  t o  re f lec t  o n  t h e  d irec t  a n d  ind irec t  
c l im a te  c h a n g e  im pac ts .  T h e  g e n e r ic  L e tcher- type  IBM, 
w h e r e  p rey  e n c o u n te r  a n d  physiological p ro c e s s e s  
a re  p a r a m e te r i z e d  explicitly, w a s  ta k e n  as  t h e  s ta r t in g  
po in t .  T he  c r i t ica l / th re sh o ld  initial p a tc h  c o n c e n t ra t io n  
ra n g e  fo r  Z oop lank ton  prey, iden tif ied  f ro m  t h e  m o d e l  
resu lts ,  sh o w s  t h a t  0 .04 -0 .05  no. z o o p . /m L  a n d  h ighe r  
p rey  c o n c e n t ra t io n s  e n s u r e  high survival p robab il i ty  
fo r  s a n d e e l  a t  t h e  early-life s tages .  Survival p robab il i ty  
is very  high (0 .997) w h e n  t h e  initial p a tc h  d e n s i ty  is 
h ig h e r  t h a n  0 .047  no. zoop . /m L . It is 100 % w h e n  t h e  
initial p a tc h  d e n s i ty  is h ig h e r  th a n  0 .0 7 1  no. zoop ./m L .
T he  m o d e l  can  b e  u se d  t o  gain  insight in to  ea r ly -s taged  
s a n d e e l  u n d e r  poss ib le  e f fec ts  o f  c l im a te  c h a n g e  on  t h e  
ec o sy s te m ,  e .g., effec ts  on  p rey  p a r a m e te r s .  This m o d e l  
can  a lso  b e  a p p l ied  to  e a r ly -s tag e d  cod  in t h e  N orth  Sea 
w h e r e  g ro w th  d a ta  ( len g th -a t -a g e  d a ta )  fo r  cod  la rvae  a re  
ava ilab le  f ro m  2 0 0 4  to  ca l ib ra te  a n d  v a l id a te  t h e  IBM.
T he h y d ro d y n am ic  b io g e o ch e m ic a l  m o d e l ,  ERGOM, 
w h ich  is d e v e lo p e d  by NERI, p rov ides  o u tp u t s  o f  physical, 
chem ica l  a n d  biological co n d i t io n s  in N orth  Sea including 
bulk  Z oop lank ton  b io m a ss  a n d  t h e s e  a r e  utilized to  
fo rm  t h e  in p u t  co n d i t io n s  t o  t h e  ind iv idua l-based  m o d e l  
fo r  ea r ly -s tag e d  s a n d e e l  g ro w th  a n d  survival in t h e  
spa tia l s e t t in g  e n c o m p a s s in g  bio-physical p ro c e sse s .
CPR t im e  se r ie s  d a ta  h av e  b e e n  u se d  to  v a l id a te  t h e  
bulk  Z oop lank ton  s im u la t io n s  a n d  an  a g r e e m e n t  has  
b e e n  f o u n d  b e t w e e n  n o rm a l is e d  CPR d a ta  a n d  m o d e l  
resu lts .  S im u la ted  yea rs  a re  2 0 0 4 -2 0 0 6  a n d  val idat ion  
of  t h e  spa tia lly  explicit m o d e l  re su l t s  o f  s a n d e e l  g ro w th  
a n d  survival will b e  d o n e  using  d a ta  f ro m  2004 . Calanus 
helgolandicus  a n d  C. finm arch icus  o u tp u t s  f ro m  t h e  s a m e  
m o d e l  fo r  t h e  s a m e  yea rs  will b e  g e n e r a t e d  a n d  va l ida ted  
by using CPR d a ta .  T h e se  will fo rm  in p u t  p rey  f ields in 
spatia lly  explicit b io-physical IBM fo r  g ro w th  a n d  survival 
o f  e a r ly -s tag e d  cod. S im u la ted  yea rs  will b e  2 0 0 4 -2 0 0 6  
a n d  t h e  valida t ion  of  t h e  spa tia lly  explicit m o d e l  resu l ts  of 
cod  g ro w th  a n d  survival will b e  d o n e  by d a t a  f ro m  2004. 
W h e n  t h e  m o d e l  ru n s  a re  c o m p le t e d  w ith  t h e  o p e ra t io n a l  
spa tia l s e tu p  of  t h e  IBMs, t h e y  can  a lso  b e  realistically 
u se d  t o  assis t  in u n d e r s ta n d in g  suscep tib il i ty  t o  d irec t  an d  
ind irec t  c l im a te  c h a n g e  im pac ts ,  e .g., t r o p h ic  ca sc ad es .

Samir Alliouane, CNRS and Université Pierre et Marie 
Curie, France

Since t h e  beg in n in g  o f  t h e  industria l  pe r iod ,  250  yea rs  
ago, t h e  o c e a n s  h ave  a b s o r b e d  a b o u t  o n e  th ird  of  t h e  
ca rb o n  d iox ide (C 0 2) e m i t t e d  in to  t h e  a t m o s p h e r e  
by h u m a n  activities.  This p h e n o m e n o n  has  lim ited 
c l im a te  c h a n g e  b u t  is n o t  w i th o u t  c o n s e q u e n c e s  o n  t h e  
o c e a n s .  T h e  excess  C 0 2 in c re ase s  t h e  to ta l  inorganic  
c a rb o n  in s e a w a t e r  a n d  d e c r e a s e s  its pH as  well as  t h e  
c o n c e n t ra t io n  of  c a r b o n a te  ions w hich  can  b e  d e t r im e n ta l  
t o  calcifying o rg a n ism s  such  as  sh e l led  ( th e c o s o m a ta )  
p te ro p o d s .  T h e  aim  of  th is  s tu d y  w a s  to  ana lyze  t h e  
p o te n t ia l  im p a c t  o f  e n v i ro n m e n ta l  ch a n g e s ,  prim arily  
o c e a n  ac idification, on  t h e  a b u n d a n c e  of  p te r o p o d s  
(Cavolinia inflexa, Clio pyram ida ta , Creseis spp .  an d  
Limacina retroversa) in tw o  t im e -se r ie s :  o n e  in t h e  N orth -  
East A tlantic ( Janua ry  19 5 8  to  D e c e m b e r  2008) using 
C o n t in u o u s  P lank ton  R eco rder  (CPR) d a ta  a n d  o n e  in t h e  
N o r th w e s t  M e d i te r r a n e a n  Sea (F eb rua ry  1995  to  J a n u a ry  
2007) using  d a ta  co l lec ted  a t  t h e  p o in t  B t im e -se r ie s  
s ta t io n  in t h e  Bay of  V ille franche-sur-M er.

T h e  s e le c te d  a r e a  in N orth  A tlantic  w a s  c h o s e n  acco rd ing  
to  t h e  h ig h e r  CPR sa m p lin g  n u m b e r  (15°W -12°E; 
44°N -60°N ).  Cells (1° x 1°) co n ta in ing  a t  leas t  200  s a m p le s  
du r in g  t h e  50  yea rs  p e r io d  w e r e  u se d  a n d  3 a r e a s  w e r e  
s e le c te d  in o r d e r  t o  s tu d y  Limacina  spp .  a b u n d a n c e  in 
deta ils :  t h e  N orth  Sea, Eire a n d  France. T he  a b u n d a n c e  
of  Limacina  spp .  exh ib its  a d e c l in e  in e a c h  z o n e  w ith  a 
high s ignificance in N orth  Sea a n d  Eire (pcO.001). The 
la rger  d e c r e a s e  in Limacina  spp .  p o p u la t io n  is o b s e rv e d  in 
Eire w ith  a loss o f  73  ind. m-3 in 50  years ,  c o r re sp o n d in g  
t o  1.4 ± 0.3 ind. m -3 y-1. In N orth  Sea a n d  F rance 
t h e  d e c r e a s e  is a b o u t  23 ind. m -3  a n d  7 .6  ind. m-3, 
respectively ,  c o r re s p o n d in g  t o  a n n u a l  d e c r e a s e s  of  -0 .46  ± 
0 .11  ind. m -3 y-1 a n d  0 .15  ± 0 .1 4  ind. m -3  y-1.
T h e  d ec l in e  in Limacina  spp .  p o p u la t io n  t o o k  p lace  in 
N o v e m b e r  1972  in t h e  Eire reg ion  a n d  in N o v e m b e r  1975 
in t h e  N orth  Sea. T he  p o p u la t io n  t r e n d  s e e m s  to  h ave  
fo l lo w ed  a d if fe ren t  p a t t e r n  in t h e  French  reg ion  w ith  a 
n o n - m o n o to n ic  t r e n d  du r in g  t h e  s a m e  per iod .  D ue to  
t h e  lack of  suffic ien t c a r b o n a te  c h e m is t ry  d a ta  in t h e  tw o  
o t h e r  a re a s ,  t h e  lo n g - te rm  pH t r e n d  w a s  on ly  d e t e r m in e d  
fo r  t h e  N orth  Sea. A n o n  s ignificant (p=0.78) d e c r e a s e  of 
-0 .0 0 1 8  ± 0 .0 0 1  pH un i t  y-1 is e s t im a te d .  In th is  a re a ,  t h e  
co r re la t io n  b e t w e e n  pH a n d  Limacina  spp .  a b u n d a n c e  is 
n o t  s ta tis tica lly  s ignificant (r=-0.04; p=0.16). T h e  dec l ine  
of  pHT, w a s  sim ilar to  t h a t  in t h e  N orth  Atlantic (-0 ,00184  
pH un i t  y-1; pcO .001 in Point B a n d  p= 0 .78  in N orth  
Sea). In c o n t ra s t  t o  t h e  N orth  Atlantic, t h e  a b u n d a n c e  
of  p te r o p o d  in c re a se d  in t h e  s tu d y  p e r io d :  +0 .79  ind. 
(pcO.001) fo r  C. inflexa, +0.3 ind. (p < 0 .001) fo r  C. 
pyram ida ta  a n d  +1.3 ind. (pcO.001) Creseis spp..



T h e  resu l ts  o f  th is  p re l im inary  analysis  s u g g e s t  t h a t  
d e c r e a s e d  pH d o e s  s e e m  to  a ffec t p te r o p o d  p o p u la t io n s .  
C h a n g es  in a b u n d a n c e  m ay  b e  co n tro l led  by o th e r  
e n v i ro n m e n ta l  f ac to rs  such  t e m p e r a t u r e .  If t h e  d ec l in e  of 
a b u n d a n c e  in t h e  N orth  Sea ( d e c re a s e  in p o p u la t io n )  is 
co n f irm e d ,  it cou ld  lead  t o  a reo rg an iza t io n  o f  t h e  pelagic 
fo o d  w eb .

NE Pacific 2010 indicators.

Dr Sonia Batten, SAHFOS

T h e  e n d  of  2009  sa w  t h e  d e v e lo p m e n t  o f  an  El Niño e v e n t  
in t h e  e q u a to r ia l  Pacific, d e t e c t a b l e  in t h e  NE Pacific, w hich  
p e rs is te d  in to  spr ing  20 1 0  b u t  t h e n  w e a k e n e d .  By t h e  e n d  of 
20 1 0  s t ro n g  La Niña c o n d i t io n s  w e r e  ev id en t .
At t h e  t im e  of  w riting  s a m p le  analysis  is c o m p le t e  fo r  t h e  
NE Pacific fo r  t h e  f irst tw o  s a m p le d  m o n th s  o f  2010; April 
a n d  May. Data fo r  July t o  S e p te m b e r  d e s c r ib e d  h e r e  a re  
b a s e d  on  t h e  s a m p le s  a n a ly se d  in BC, C a n ad a  -  a b o u t  
25%  of  t h e  e v e n tu a l  n u m b e r  t o  b e  an a ly sed .

Total m e s o z o o p la n k to n  b io m a ss  looks as  t h o u g h  it will 
b e  low  in 20 1 0  (Figure 10), p e r h a p s  t h e  lo w es t  o f  t h e  
t im e  se r ie s  o n c e  d a ta  a r e  f inalised .  M ax im u m  b io m a ss  
w a s  r e c o rd e d  in May, as  is typical in m o s t  yea rs  ex c ep t  
v ery  cold yea rs  (such as  2008) w h e n  it ha s  o c c u r re d  in 
Ju n e .  A lthough  t h e  J u n e  sam p ling  failed  in 2010  t h e  tw o  
M ay sa m plings  w e r e  s im ilar in m a g n i tu d e  a n d  very  ea r ly  
July sa m p lin g  h ad  low b io m a ss  su g g e s t in g  t h a t  t h e  p e a k  
w a s  in May. Timing of  t h e  p e a k  b io m a ss  fo r  b o th  to ta l  
Z oop lank ton  a n d  t h e  d o m in a n t  c o p e p o d  N eocalanus  
p lum chrus  w a s  well w ith in  t h e  ra n g e  s e e n  in p rev ious  
years ,  a l th o u g h  t h e  leng th  of  t h e  s e a s o n  w a s  relatively 
s h o r t  in 2010 . S u m m e r  c o m m u n i ty  c o m p o s i t io n  looks to  
b e  c o n s is te n t  w ith  t h e  cool, a n d  PDO n eg a t iv e  cond it ions ,  
in t h e  s e c o n d  half  o f  t h e  year. Large c o p e p o d s  w e r e  
rela tively  d o m in a n t  a n d  small c o p e p o d s  less so  th a n  
w a r m e r  y ea rs  ( see  2 0 0 9  a n n u a l  r e p o r t  fo r  p rev io u s  y ea rs '  
da ta) .

Temperature data and northwards extent of warm 
water copepods

T e m p e r a tu r e  s e n s o rs  (Vemco minilogger, C he lsea  
I n s t r u m e n t 's  A q u a p a c k  o r  Minipak, o r  a Brancker CTD) 
h av e  b e e n  f i t ted  t o  m a n y  CPRs o v e r  t h e  Pacific su rvey 's  
history. A lthough  any  o n e  y e a r  has  n o t  h ad  ex ten s iv e  
in s t r u m e n te d  co v e rage ,  t h e r e  w e r e  1 ,304  s a m p le s  in t h e  NE 
Pacific f ro m  20 0 0  t o  2009  w h ich  h av e  an  a s so c ia te d  in situ 
t e m p e r a t u r e  m e a s u r e m e n t .  In w o rk  a b o u t  t o  b e  s u b m i t te d  
(B at ten  a n d  W a ln e  in p rep )  t h e  in situ t e m p e r a t u r e  d a ta  
w e r e  first u se d  t o  c h a ra c te r i s e  29 a b u n d a n t  c o p e p o d  
ta x a  in to  o n e  of  fo u r  g ro u p s  b a s e d  o n  th e i r  t e m p e r a t u r e  
p r e f e r e n c e s  as  s a m p le d .  A g ro u p  of  7 w a r m - w a te r  c o p e p o d s  
w a s  t h e n  f u r th e r  ex a m in e d  to  sh o w  in te ra n n u a l  ch a n g e s  
in n o r th w a r d s  e x te n s io n  t h a t  a r e  likely r e la te d  to  t h e  
t e m p e r a t u r e  of  t h e  su r fa ce  o c e a n .  Years t h a t  w e r e  cold 
(such as  2007-08 )  sh o w  low o r  zero  a b u n d a n c e  o f  w a rm

w a te r  sp e c ie s  n o r th  of  48°N a n d  th e y  w e r e  m os t ly  fo u n d  
in t h e  s o u th  only, if a t  all. Years t h a t  w e r e  w a rm ,  such  as 
2005 , sh o w  h ig h e r  a b u n d a n c e s  a n d  w a r m  w a te r  sp e c ie s  
c o n t in u e d  to  b e  e n c o u n te r e d  q u i te  fa r  n o r th .  Given t h a t  
t h e  c o ld -w a te r  sp e c ie s  s h o w e d  no  such  s t ro n g  re la t ionsh ip  
w ith  t e m p e r a t u r e  a t  t h e s e  la t i tu d e s  (48° t o  58°N), w e  can 
e x p e c t  an  in c re a se  in c o p e p o d  d ivers i ty  in th is  reg ion  u n d e r  
w a rm in g  cond i t ions ,  w h ich  has  im plica tions  fo r  e c o sy s te m  
func t ion ing .  P re lim inary  d a t a  fo r  2010  s u g g e s t  t h a t  t h e r e  
will b e  a h ig h e r  n u m b e r  of  w a r m  w a te r  sp e c ie s  t h a n  has  
b e e n  fo u n d  in 200 7 -2 0 0 9 ,  p ro b a b ly  t h e  re su l t  o f  t h e  El Niño 
c o n d i t io n s  p r e s e n t  in t h e  first half  o f  t h e  year.
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Figure 10. Day of year when peak biomass (defined as the 
50% percentile of total integrated biomass) occurred (top) and 
annual mesozooplankton anomalies (bottom). Data for 2010 are 
provisional.
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An intercomparison of bio-optical techniques for 
detecting dominant phytoplankton size class from 
satellite remote sensing

Raitsos D.E., Institute o f Oceanography, Athens, Greece

In o r d e r  t o  im p ro v e  o u r  u n d e r s ta n d in g  of  b io g e o ch e m ic a l  
cycling, a n e w  ra n g e  of  m u lt i -p lan k to n  b io g e o ch e m ic a l  
m o d e ls  h av e  b e e n  d e v e lo p e d .  To h e lp  verify an d  
co n s tra in  t h e s e  m o d e ls ,  sc ien t is ts  h av e  rec en t ly  s o u g h t  
t o  u se  sa te l l i te  d a t a  t o  identify  a n d  d i f fe ren t ia te  
b e t w e e n  e i th e r  p h y to p la n k to n  fu n c t io n a l  t y p e s  (PFTs) 
o r  p h y to p la n k to n  size c lasse s  (PSCs). In th is  study, 
severa l  o f  t h e s e  t e c h n iq u e s  w e r e  e v a lu a te d  ag a in s t  in 
situ o b s e rv a t io n s  t o  d e t e r m in e  t h e i r  ability t o  d e t e c t  
d o m in a n t  p h y to p la n k to n  size c lasses  (micro-, n a n o -  an d  
p icop lank ton ) .  T he  sa te l l i te  m o d e ls  w e r e  a p p l ied  to  
a 10-yea r  o c e a n -c o lo u r  d a t a  se r ie s  f ro m  t h e  SeaWiFS 
sa te l l i te  s e n s o r  a n d  c o m p a r e d  w ith  in situ d a t a  (6504 
sa m p le s )  f ro m  a va r ie ty  of  loca tions  in t h e  g lobal o ce an ,  
o f  w h ich  5 6 6 4  m e a s u r e m e n t s  f ro m  t h e  C o n t in u o u s  
P lank ton  R e co rd e r  (CPR) in t h e  N orth  A tlantic  w e r e  
u se d .  Due t o  t h e  n a t u r e  of  sam pling ,  t h e  CPR is a u n iq u e  
d a t a s e t  ideally su i ted  fo r  c o m p a r i s o n  w ith  sa te l l i te  d a ta  
( sa m p le s  a re  w ith in  t h e  1st op tical d e p th ,  w ith  ea ch  
s a m p le  offering a m o r e  su i ta b le  spa tia l c o m p a r iso n  w ith  
sa te l l i te  d a ta  w h e n  c o m p a r e d  w ith  p o in t  m e a s u r e m e n ts ) .  
Results  sh o w  t h a t  s p e c t r a l - r e s p o n s e ,  ecological an d  
a b u n d a n c e - b a s e d  a p p r o a c h e s  can  all p e r fo rm  w ith  similar 
accuracy. D e tec t ion  of  m ic ro p la n k to n  a n d  p ic o p lan k to n  
w e r e  g en e ra l ly  b e t t e r  t h a n  d e t e c t io n  of  n a n o p la n k to n .  
A b u n d a n c e - b a s e d  a p p r o a c h e s  w e r e  s h o w n  t o  p rov ide  
b e t t e r  spa tia l re tr ieval  o f  PSCs. Individual m o d e l  
p e r f o r m a n c e  var ied  acco rd ing  t o  PSC, in p u t  sa te l l i te  d a ta  
s o u rc e s  a n d  in situ valida t ion  d a t a  ty p e s .  U n ce r ta in ty  
in t h e  c o m p a r iso n  p r o c e d u r e  a n d  d a t a  s o u rc e s  w as  
co n s id e re d .  Im proved  availabili ty o f  in situ o b s e rv a t io n s  
w o u ld  aid o n g o in g  r e se a rc h  in th is  field.

b)
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Towards understanding the carbon sink created by 
blooms of coccolithophores in the north Atlantic

Jamie Shutler, Plymouth Marine Laboratory

C o c co l i th o p h o res  a r e  p h y to p la n k to n  t h a t  fo rm  ex te rna l  
ca lc ium c a r b o n a te  (C aC 03) sca le s  o r  p la te le ts  (coccoliths 
o r  liths). This p la te l e t  p ro d u c t io n  has  t h e  ability to  
a ffec t t h e  a i r - to -sea  c a rb o n  d iox ide  flux a n d  c o n s t i tu te s  
a s o u rc e  of  s e d im e n ts  w hich  s e rv e  as  a lo n g - te rm  
c a rb o n  sink. T h e re  a re  h u n d r e d s  of  d if fe ren t  sp e c ie s  of 
c o c c o l i th o p h o re s  w h ich  live a t  a ran g e  o f  d e p t h s  in t h e  
s u n - l i t  layers o f  t h e  w o r ld s  o c e a n s ,  w ith  o n e  o f  t h e  m o s t  
p r e d o m i n a n t  a n d  w idely  s tu d ie d  sp e c ie s  be in g  Emiliania 
huxleyi. In t h e  la t te r  s ta g e s  of  g ro w th  t h e s e  pa r t icu la r  
p h y to p la n k to n  sh e d  th e i r  cocco l i ths  tu rn in g  t h e  w a te r  
a milky o r  tu r q u o i s e -w h i t e  colour. T h e s e  d e t a c h e d  
cocco l i ths  a re  easily  d isc e rn ib le  f ro m  sa te l l i te  (or Earth 
o b se rv a t io n )  o c e a n  co lo u r  d a t a  d u e  t o  t h e i r  ability to  
re f lec t  a n d  s c a t t e r  light s t rong ly  in t h e  visible s p e c t r u m .  
This u n iq u e  ch a rac te r is t ic  w ith in  p h y to p la n k to n  sp e c ie s  
a l lows t h e  s tu d y  of  t h e i r  f r e q u e n c y  a n d  d is t r ibu t ion  by 
Earth o b se rv a t io n .

T he  ac cu rac y  of  any  Earth o b se rv a t io n  a lg o r i th m  n e e d s  
t o  b e  a s s e s s e d  b e fo re  s t ro n g  co nc lus ions  can  b e  d ra w n  
f ro m  t h e  resu lt ing  d a ta .  T he  lack of  a su i tab ly  large m u lt i 
y e a r  in situ d a t a s e t  has  prev iously  l im ited  t h e  eva lu a t io n  
of  Earth o b s e rv a t io n  c o c c o l i th o p h o re  b lo o m  d e t e c t io n  
a lgo r i thm s.  H ere  t h e  CPR d a t a  f ro m  1 9 9 8 -2 0 0 9  fo r  t h e  
n o r th  Atlantic w e r e  u se d  t o  e v a lu a te  an  Earth o b se rv a t io n  
m e th o d  d e v e lo p e d  to  d e t e c t  c o c c o l i th o p h o re  b lo o m s  in 
t im e  se r ie s  d a ta .  This ex ten s iv e  ev a lua t ion ,  using  tw e lv e  
y ea rs  w o r th  of  CPR d a t a  (exploiting  a to ta l  o f  2 6 ,7 3 8  CPR 
sam ples) ,  s h o w e d  t h a t  t h e  Earth o b s e rv a t io n  a lgo r i thm  
correc tly  iden tif ies  c o c c o l i th o p h o re  b lo o m s  7 8  % o f  t h e  
t im e .  This r e su l t  h a s  a l lo w ed  t h e  e n v i ro n m e n ta l  drivers 
b e h in d  b lo o m  f o rm a t io n  in t h e  n o r th  A tlantic  t o  be  
f u r th e r  inves tiga ted ,  p rovid ing  t h e  bas is  fo r  a MSc study.

C u rren t  
w o rk  is 
focusing  on 
s tudy ing  
t h e  spatia l 
d is t r ibu t ion  
o f  t h e s e  
b lo o m s  
ac ro ss  t h e  
tw e lv e  y e a r  
t im e  series .
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Figure 11. a) CPR towed routes between  January 2001 and December 2007 in the  waters 
surrounding the  Porcupine Abyssal Plain (PAP) observatory, b) Average seasonal variation of 
diatom and dinoflagellate abundance (2001-2007).



Investigating and Modelling Seasonal Variations 
of Dinoflagellates in the North Atlantic using 
Continuous Plankton Recorder data.

Charlotte Marcinko, University o f Southampton

Dinoflage lla tes  a r e  c o m p lex  un icellu lar  o rg a n ism s  t h a t  
a r e  a b u n d a n t  t h r o u g h o u t  t h e  W orld 's  o c e a n s ,  w h o s e  
c o n t r ib u t io n  t o  global p r im a ry  p ro d u c t io n  is s e c o n d  only  to  
d ia to m s .  How ever, d ino f lage l la te s  a r e  regularly  o v e r lo o k e d  
as  a p h y to p la n k to n  fu n c t io n a l  t y p e  w ith in  e c o sy s te m  
m o d e ls ,  par t icu la rly  fo r  n o n -co a s ta l  reg ions.  Long-term  
t im e s - se r ie s  d a ta  p rovid ing  in fo rm a tio n  on  t h e  t e m p o r a l  
an d  spa tia l variability  o f  d if fe ren t  p h y to p la n k to n  g ro u p s  a re  
sp a rse .  T he  CPR su rv ey  p rov ides  o n e  of  v e ry  few  d a t a s e t s  
ava ilab le  t o  t h e  scientific c o m m u n i ty  t h a t  p rov ides  d a ta  
on  t h e  a b u n d a n c e  a n d  c o m p o s i t io n  of  d ino f lage l la te s  
an d  a l low s fo r  t h e  an n u a l  cycles o f  p h y to p la n k to n  t o  be  
reso lved  d u e  t o  its c o n s is te n t  sa m p lin g  th r o u g h o u t  t h e  
year.

An a s so c ia te  r e s e a r c h e r  g ra n t  w a s  a w a rd e d  to  s u p p o r t  
r e se a rc h  investiga ting  t h e  c o n s t ru c t io n  of  a m o d e l  explicitly 
c o n ta in ing  d ino f lage lla te s .  Data f ro m  t h e  CPR has  b e e n  
u se d  to  inves tiga te  t h e  typical s e a so n a l  va r ia t ion  an d  
c o m p o s i t io n  of  t h e  d in o f lag e l la te  p o p u la t io n  in t h e  w a te r s  
s u r ro u n d in g  t h e  P o rc u p in e  Abyssal Plain (PAP) O b se rv a to ry  
w ith in  t h e  N orth  Atlantic (Figure l i a ) .  T he  resu l ts  of 
t h e s e  an a ly se s  h av e  b e e n  u se d  in t h e  d e v e lo p m e n t  an d  
ca lib ra t ion  of  a s im p le  ecological m o d e l  w h ich  a im s  to  
r e p r o d u c e  t h e  s e a so n a l  v a r ia t io n s  o f  d ino f lage l la te s  an d  
d ia to m s  w ith in  t h e  PAP region.

A c o m p a r iso n  o f  t h e  typical s e a so n a l  va r ia t ion  of 
d ino f lage l la te s  a n d  d ia to m s  fo r  t h e  p e r io d  2 0 0 1 -2 0 0 7  w as  
m a d e  (Figure l i b ) .  Results ind ica ted  a d is t inc t  se aso n a l  
suc ce ss io n  f ro m  a d ia to m  d o m in a te d  sp r ing  b lo o m  to  
an  in c re a se d  d in o f lag e l la te  p o p u la t io n  du r ing  s u m m e r  
m o n th s .  T h e s e  d a ta  h ave  b e e n  c o m b in e d  w ith  n u t r i e n t  
a n d  r e m o te ly  s e n s e d  chlorophyll c l im a to log ie s  fo r  t h e  
o p t im isa t io n  of  m o d e l  p a r a m e te r s .  Specifically, CPR 
d a ta  w e r e  u se d  to  co n s tra in  t h e  s e a so n a l  v a r ia t io n s  of 
d ino f lage l la te  a n d  d ia to m  p h y to p la n k to n  fu n c t io n a l  ty p e s  
w ith in  t h e  m ode l .

Pre lim inary  resu l ts  h av e  sh o w n  t h a t  m o d e l le d  a n d  CPR 
p h y to p la n k to n  suc ce ss io n  w e r e  in g o o d  a g r e e m e n t .  T he  
m o d e l  w a s  ab le  t o  co rrec t ly  c a p tu r e  t h e  s e a so n a l  p e a k  
o f  d ia to m s  f ro m  April - M ay a n d  t h e  s e a so n a l  p e a k  of 
d ino f lage l la te s  in July. However, t h e  m o d e l  failed  t o  fully 
rep l ica te  t h e  s e a so n a l  va r ia t ion  of  chlorophyll.  M ax im um  
chlorophyll f ro m  m o d e l  s im u la t io n s  did n o t  co inc ide  w ith  
m a x im u m  d ia to m  a b u n d a n c e  as  e x p e c t e d  a n d  in s tea d  
o c c u r re d  in Ju n e .  This w a s  d u e  t o  an  u n d e r e s t im a t io n  of 
d ia to m  b io m a ss  w ith in  t h e  m o d e l .  C u r ren t  w o rk  is f o c u se d  
on  f u r th e r  m o d e l  d e v e lo p m e n t  t o  im p ro v e  m o d e l  t o  d a ta  
fit.

SeaWatch SW Project

Russ Wynn, National Oceanographic Centre

This p ro je c t  is investiga ting  b io-geophysica l  co n tro ls  on  
t h e  s p a t io - te m p o ra l  d is t r ib u t io n  of  m ig ra to ry  m a r in e  
m e g a v e r te b r a te s .  T he  pr iori ty  is t h e  Critically E n d a n g e re d  
Balearic s h e a rw a te r ,  b u t  o t h e r  m ig ra to ry  s e a b ird s  as  well 
as  bask ing  sharks ,  o c e a n  sunfish  a n d  c e ta c e a n s  a r e  t h e  
focus  of  in tens ive  m o n i to r in g  off s o u th w e s t  England. For 
t h e  f o u r th  y e a r  runn ing ,  e f fo r t -b a se d  m o n i to r in g  of  all 
m a r in e  m e g a v e r te b r a te s  w a s  u n d e r ta k e n  a t  G w e n n a p  
H ead  (Cornwall) b e t w e e n  15 July a n d  15 O ct 2010. A 
t e a m  of  e x p e r ie n c e d  v o lu n te e r  o b s e rv e r s  h e lp e d  m a n  
t h e  w a tc h p o in t  fo r  93 c o n s e c u t iv e  days, w ith  d a w n - to -  
d u sk  o b s e rv a t io n s  to ta l l ing  a lm o s t  1 ,000  h ou rs .  T he  t e a m  
h ave  n o w  co l lec ted  a b o u t  4 ,0 0 0  h o u rs  o f  o b se rv a t io n a l  
d a ta  o v e r  t h e  last f o u r  years ,  a n d  t h e r e  a re  cu rren t ly  
t h r e e  PhD s tu d e n t s  a n d  tw o  M a s te r s  s tu d e n t s  w ork ing  
on  t h e s e  d a ta .  A key c o m p o n e n t  o f  th is  w o rk  is t h e  
in te g ra t io n  of  h ig h -re so lu t io n  m u l t ib e a m  b a th y m e t r y  d a ta  
w ith  hyd ro g ra p h ic  a n d  biological d a ta  (e.g. Z ooplankton  
sam pling)  t o  u n d e r s ta n d  t h e  co n tro ls  on  m e g a v e r te b r a te  
o c c u r re n c e .  Alice Jo n e s ,  a PhD s t u d e n t  a t  NOC w h o  is CASE 
s p o n s o r e d  by SAHFOS, is c u r ren t ly  p re p a r in g  p a p e r s  on  
h a r b o u r p o r p o i s e  a n d  Basking Shark  o c c u r re n c e  off t h e  
s o u th w e s t  UK b a s e d  on  S eaW atch  SW da ta .

Highlights o f  t h e  20 1 0  field s e a s o n  a t  G w e n n a p  H ead  
inc luded  reco rd  n u m b e r s  of  Balearic s h e a r w a te r s ,  w ith  a 
p e a k  day  c o u n t  o f  2 6 8  on  18 S ep t  t h a t  e q u a t e s  t o  a b o u t  
1% o f  t h e  w orld  p o p u la t io n !  It w a s  aga in  a p o o r  y e a r  for  
bask ing  sharks,  w ith  p e a k  n u m b e r s  in S e p te m b e r  fo r  t h e  
f o u r th  y e a r  runn ing .  An o b s e rv a t io n  of  t h e  r a re  W h ite -  
b e a k e d  a n d  Risso's d o lp h in s  in loose  asso c ia t io n  in July w a s  
p ro b a b ly  u n p r e c e d e n t e d  in Cornish  w a te r s .

A fie ld  ex p e d i t io n  t o  M allorca a n d  M e n o rc a  in spr ing  2010  
w a s  u n d e r ta k e n  in p a r tn e r s h ip  w ith  University  of  Oxford.
A to ta l  o f  36  light-logging g e o lo c a to rs  w e r e  d e p lo y e d  on  
b re e d in g  Balearic s h e a r w a te r s ,  w h ich  will b e  re c o v e re d  
in spr ing  20 1 1  a n d  will p ro v id e  d a t a  on  t h e  b irds '  a t -se a  
d is t r ibu t ion  a n d  b e h a v io u r  t h r o u g h o u t  t h e  year. A small 
n u m b e r  of  GPS t rac k e rs  w e r e  a lso  d e p lo y e d  on  b re e d in g  
birds u n d e r ta k in g  s h o r t  fo rag ing  tr ips ,  a n d  successfully  
r e tu r n e d  f ine -sca le  d is t r ib u t io n  d a ta .  A n e w  PhD s tu d e n t  
will b e  rec ru i ted  t o  w o rk  on  t h e s e  d a ta ,  a n d  t h o s e  co l lec ted  
on  s u b s e q u e n t  ex p e d i t io n s .  F u r th e r  d e ta i ls  a n d  all t h e  n ew s  
f ro m  t h e  2010  field s e a s o n  can  b e  fo u n d  on  t h e  p ro jec t  
w e b s i te  h t tp : / /w w w .s e a w a tc h - s w .o r g , w h ich  has  g e n e r a t e d  
o v e r  4 0 ,0 0 0  hits  in t h e  last fo u r  years .

Sir Alister Hardy Foundation fo r O cean Science
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Where do all the salmon go? Linking temporal 
distributions of plankton to isotope records derived 
from salmon scales

Kirsteen Mackenzie, University of Southampton

T he m a r in e  life o f  Atlantic  s a lm o n  a n d  m a n y  o th e r  
com m erc ia l ly  im p o r ta n t  fish has  r e m a in e d  a m y s te ry  for  
h u n d r e d s  of  years .  D esp i te  e x ten s iv e  r e se a rch ,  w e  still 
k n o w  very  little a b o u t  t h e  fe e d in g  loca tions  of  sa lm o n .  This 
is a p ro b le m  as  s a lm o n  p o p u la t io n s  a r e  dec lin ing  sha rp ly  
a n d  all ind ica t ions  p o in t  t o  t h e  m a r in e  p h a s e  of  life as 
r e sp o n s ib le  fo r  t h e s e  dec lines ,  a l th o u g h  t h e  r e a s o n s  a re  
also  unclear.

R ecen t  w o rk  m ak ing  u se  of  CPR d a t a  has  h igh ligh ted  
linkages b e t w e e n  o c e a n  c l im a te  va r ia t ions ,  p la n k to n  
a b u n d a n c e  a n d  s a lm o n  p o p u la t io n s ,  b u t  t h e s e  linkages 
vary  b e t w e e n  river s tocks, a n d  t h e  m e c h a n is m s  linking 
individual p o p u la t io n s  t o  c l im a te  d y n am ics  a re  u n ce r ta in .

C a rb o n  is o to p e  ra tios  w e r e  m e a s u r e d  in s a lm o n  sca les  f ro m  
historical a rch ives .  T h e se  a rch ives  sp a n  several d e c a d e s ,  
m e a n in g  t h a t  t e m p o r a l  t r e n d s  can  b e  inves tiga ted  fo r  t h e  
s a lm o n  p o p u la t io n s  r e p r e s e n te d  by t h e  sca le  s a m p le s .  
C a rb o n  is o to p e  ra tios  in s a lm o n  sca les  re f lec t  t h e  g ro w th  
r a te  a n d  a b u n d a n c e  of  p r im a ry  p ro d u c t io n ,  a n d  t h e  e x t e n t  
o f  c a r b o n  e x p o r t  a t  t h e  b a s e  of  t h e  fo o d  chain .

T he  CPR d a t a s e t  is t h e  on ly  reco rd  of  p la n k to n  a b u n d a n c e  
w ith  sufficient spa tia l reso lu t io n  a n d  t e m p o r a l  d u ra t io n  
to  e n a b le  c o r re la t io n  w ith  t h e  p a t t e r n s  s e e n  in s a lm o n  
iso to p es .  D e te rm in in g  t h e  links b e t w e e n  se a  su r fa ce  
t e m p e r a t u r e ,  t h e  s t a te  o f  p r im a ry  p ro d u c t io n  a n d  c a rb o n  
iso to p e s  in s a lm o n  t i s su e s  has  a l lo w ed  us t o  p r o p o s e  t h e  
m o s t  likely reg ions  o f  t h e  Atlantic O ce an  u se d  by ea c h

Figure 12. a) Proposed feeding ground for one river's salmon 
population, based on carbon isotope data; and b) correlation 
between  principal com ponent 1 of the  dom inant annual 
phytoplankton species 3 year mean abundance in the  red 
feeding areas from (a), and principal com ponent 1 of annual 
numbers of salmon returning to  England and Wales and our 
example population.

s a lm o n  p o p u la t io n  as  f e e d in g  g ro u n d s ,  an  e x a m p le  of  w hich  
is sh o w n  in Figure 12a. Using t h e  is o to p e  re c o rd s  t o  identify  
fe e d in g  g ro u n d s ,  a n d  t h e  CPR d a t a s e t  fo r  e a c h  iden tif ied  
fe e d in g  g ro u n d ,  it is poss ib le  t o  an a ly se  t h e  e f fec ts  t h a t  
p la n k to n  h ave  o n  n u m b e r s  of  fish re tu rn in g  t o  UK rivers 
fo r  p o p u la t io n s  of  d if fe ren t  nata l  origin. Figure 12b 
sh o w s  s trong ,  posit ive  c o r re la t io n  b e t w e e n  v ar ia t io n s  in 
p h y to p la n k to n  a b u n d a n c e  in t h e  f e e d in g  g ro u n d s  sh o w n  in 
(a) a n d  v ar ia t io n s  in re tu rn in g  Atlantic  s a lm o n  a b u n d a n c e .  
Interestingly, s a lm o n  p o p u la t io n s  c o r r e la te  m o r e  closely 
w ith  p h y to p la n k to n  th a n  Z oop lank ton  a b u n d a n c e s ,  
su g g e s t in g  s t ro n g  b o t to m - u p  contro l .

Identifying linkages b e t w e e n  c l im ate ,  p la n k to n  a b u n d a n c e  
a n d  ta x o n o m ic  c o m p o s i t io n  a n d  s a lm o n  a b u n d a n c e  is very  
im p o r ta n t  t o  t h e  c o n s e rv a t io n  o f  s a lm o n  p o p u la t io n s .  The 
iso top ic  a p p r o a c h  iden tif ies  stock-specific  f e e d in g  a re as ,  
a n d  t h e  CPR d a t a  a l lows t e s t s  fo r  b o t to m - u p  con tro l  on  
m a r in e  m o r ta l i ty  on  a s tock  specific basis. T he  t e c h n iq u e s  
u se d  h e re ,  how ever,  can  a lso  b e  a p p l ied  to  m a n y  d if fe ren t  
m ig ra to ry  m a r in e  an im als ,  w h e r e b y  t h e  CPR arch ives  
can  aid m a n a g e m e n t  a n d  c o n s e rv a t io n  ac ro ss  t h e  N orth  
Atlantic.

Linking spatial-temporal changes in plankton species 
to taxonomic and eco-physiological traits

Dr Claudia Castellani, SAHFOS

C u rren t  r e se a rc h  fo c u se s  on  u n d e r s ta n d in g  t h e  spa tia l an d  
t e m p o r a l  c h a n g e s  in la rge sca le  d is t r ibu t ion  of  p la n k to n  
th r o u g h  c o m b in in g  ta x o n o m ic  (m orpho log ica l  a n d  gene t ic )  
a n d  eco-physio log ical c h a rac te r is t ic s  o f  t h e  spec ies .  
L ong-term  s tu d ie s  h av e  r e p o r te d  reg iona l  d i f fe rences  in 
t h e  in te r -a n n u a l  t r e n d s  of  a b u n d a n c e  of  s o m e  p la n k to n  
spec ie s .  P lank ton  can  b e  c h a ra c te r i s e d  by v ery  d if fe ren t  

sp ec ie s-spec if ic  eco-physio logical t r a i ts  
a n d  life s t ra teg ie s .  T he re fo re ,  lo n g - te rm  
c h a n g e s  in a b u n d a n c e  a n d  d is t r ibu t ion  
sh o u ld  re f lec t  h o w  e a c h  sp e c ie s  r e s p o n d s  to  
a n d / o r  is a f fec ted  by c h a n g e s  in b iotic an d  
ab io t ic  e n v i ro n m e n ta l  fac to rs .  R ecen t  w o rk  
in c o l lab o ra t io n  w ith  co l lea g u es  a t  SAHFOS 
(M. W o o t to n ,  A.J. Lindley) a n d  Dr R.K. Kirby 
(RSF, Uni. P lym ou th ,  MBA) has  inves tiga ted  
t h e  p h e n o ty p ic  a n d  g en o ty p ic  var ia t ions  
in t h e  p la n k to n ic  c o p e p o d ,  C entropages  
typicus  sh o w in g  c o n s is te n t  d i f fe rences  in 
t h e  m o rp h o lo g y  of  t h e  che la  of  t h e  sexually 
m od if ied  fifth p e r e io p o d  (P5) of  t h e  m a le  
a m o n g  s a m p le s  f ro m  t h e  M e d i te r r a n e a n ,  

w e s t e r n  N orth  Atlantic a n d  e a s te r n  N orth  Atlantic.
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A lthough ,  g e n e t ic  ana lysis  o f  t h e  C y to c h ro m e  c ox idase  
su b u n i t  I (COI) a n d  of  t h e  n u c le a r  rDNA in te rna l  t r a n s c r ib e d  
sp a c e r  (ITS) t a n d e m  a rray  in d ic a ted  t h e  p r e s e n c e  of 
s e p a r a t io n  b e t w e e n  t h e  M e d i te r r a n e a n  a n d  t h e  n o r th  
Atlantic  m o r p h - ty p e s  w e  could  n o t  f ind  any  conclusive  
e v id e n c e  of  g e n e t ic  d i f fe ren t ia t ion  b e t w e e n  C. typicus  f rom  
t h e  w e s t e r n  a n d  e a s t e r n  sites.  T h e re fo re ,  w e  su g g e s t  t h a t  
b r e e d in g  e x p e r im e n t s  w o u ld  b e  re q u ir e d  to  clarify t h e  
e x t e n t  o f  g e n e t ic  iso lation  b e t w e e n  C. typicus  f ro m  t h e  
d if fe ren t  p o p u la t io n  c e n t r e s .  F u r th e r  w o rk  a im s  t o  e lu c id a te  
t h e  m e c h a n is m s  w h ich  m ig h t  h av e  g iven rise t o  t h e  
o b s e rv e d  bas in  scale  m u lt i -d eca d a l  variability  in c o p e p o d  
sp e c ie s  in t h e  n o r th  Atlantic by c o m b in in g  in fo rm a tio n  on  
t h e  eco -physio logy  o f  t h e  sp e c ie s  w ith  a b u n d a n c e  d a ta  
o b ta in e d  f ro m  d if fe ren t  d a t a b a s e  s o u rc e s  including t h e  
C o n t in u o u s  P lank ton  Recorder. T he  resu l ts  o f  th is  r e se a rc h  
will b e  in te g ra te d  in to  s ta tis t ica l m o d e ls  such  as  p red ic tive  
h a b i ta t  a n d  IBM m o d e ls  t o  m a k e  p red ic t io n s  on  h o w  
d if fe ren t  sp e c ie s  could  b e  a f fec ted  by f u tu r e  e n v i ro n m e n ta l  
ch a n g e

Indications of changes in jellyfish populations in 
European waters

Dr Priscilla Licandro, SAHFOS

S w a rm s  of  Cnidaria jellyfish h ave  b e e n  increasingly  
r e p o r te d  a long  t h e  E u ro p e a n  c o a s ts  in r e c e n t  years ,  raising 
g e n e ra l  c o n c e rn  as  th e y  m a y  c a u s e  g r e a t  p r o b le m s  for  
fish a q u a c u l tu r e  a n d  fo r  to u r ism .  In s o m e  reg ions,  for  
in s ta n c e  t h e  N o r th e a s t  Atlantic, t h e  ana lysis  o f  lo n g - te rm  
CPR rec o rd s  revea ls  t h a t  c n id a r ian s  n o w  p ers is t  du r ing  
t h e  w in te r  m o n th s .  Similarly, lo n g - te rm  re c o rd s  in t h e  
M e d i te r r a n e a n  h ave  s h o w n  an  in c re a se d  f r e q u e n c y  of 
sw a r m s  of  S c y p h o m e d u s a e  (e.g. Pelagia noctiluca), w hich  
s ince  t h e  la te  1990s  h av e  b e e n  an n u a l ly  re c o rd e d ,  w h ile  
p rev iously  Pelagia  b lo o m s  t e n d e d  to  o cc u r  only  every  
tw e lv e  yea rs  a n d  w ith  fo u r  y ea rs  d u ra t io n .  C h a n g es  in 
Cnidaria  p o p u la t io n s  m ay  b e  m o r e  su b t l e  th a n  t h e  m e r e  
e x te n s io n  of  th e i r  p e r io d  of  o c c u r re n c e .

A s tu d y  b a s e d  u p o n  a t w e n t y  yea rs  t im e  se r ie s  o f  Cnidaria 
s ip h o n o p h o r e s  in t h e  N o r th -w e s te rn  M e d i te r r a n e a n  
in d ica tes  t h a t  n o tw i th s ta n d in g  t h e  overall p o p u la t io n  
(which has  n o t  sh o w n  significant c h a n g e s  in a b u n d a n c e  
o r  o cc u r re n ce ) ,  its c o m p o s i t io n  has  u n d e r g o n e  significant 
c h a n g e s .  In d ee d  a shift in d o m in a n c e  b e t w e e n  d if fe ren t  
sp e c ie s  has  o c c u r re d ,  fo llow ing  a p e r io d  of  m a jo r  
hydroclim atic  c h a n g e s  in t h e  m id d le - la te  1980s.  The 
resu l ts  o f  th is  s tu d y  s u g g e s t  t h a t  in o r d e r  t o  im p ro v e  o u r  
u n d e r s ta n d in g  of  c h a n g e s  in jellyfish p o p u la t io n s ,  th e i r  
diversity, as  well as  t h e i r  a b u n d a n c e  a n d  p e rs is te n c e ,  n e e d s  
t o  b e  ta k e n  in to  ac co u n t .

Revealing dispersal behaviour of a pelagic seabird with 
the help of CPR Survey samples.

Tony Bicknell, University of Plymouth

O ur ability t o  t r a c k  t h e  m o v e m e n t s  o f  vagile m a r in e  
an im a ls  has  b e e n  g rea t ly  e n h a n c e d  w ith  t h e  u se  of  intrinsic 
b iochem ica l  m arke rs ,  espec ia l ly  w h e n  c o n v e n t io n a l  d irec t  
m e th o d s  a re  im practical d u e  t o  an im al size a n d / o r  location .  
T he  m e a s u r e m e n t  o f  na tu ra lly  occu rr ing  s ta b le  c a rb o n  an d  
n i t ro g e n  i so to p e s  in an im al  t i s su e s  p ro v id es  in fo rm ation  
t h a t  can  b e  u se d  t o  infer t h e  g eo g raph ica l  o r  e c o sy s te m  
origin a n d  m o v e m e n t s  o f  individual an im als .  This is b a s e d  
on  t h e  fa c t  t h a t  iso top ic  c o n c e n t ra t io n s  in t i s su e s  re f lec t  
t h o s e  in th e i r  f o o d  w e b  a n d  t h a t  spa tia l p a t te rn s ,  g ra d ie n ts  
o r  d if fe ren ce s  in t h e s e  i s o to p e  s ig n a tu re s  exist in n a tu re .  
P a t te rn s  o r  g ra d ie n ts  a re  k n o w n  to  exist a t  b ro a d  sca les  
in t h e  m a r in e  e n v i r o n m e n t  (i.e. in sh o re  v e rsu s  offshore)  
b u t  m o r e  re so lved  d if fe ren ce s  can  b e  iden tif ied  by direc tly  
c h a rac te r is in g  reg ions  using  t h e  iso top ic  s ig n a tu re s  of  t h e  
e c o s y s te m s  p r im a ry  p ro d u c e rs  o r  c o n s u m e rs .  T h e  CPR 
su rv ey  p ro v id es  ac ce ss  t o  such  b as e l in e  iso top ic  in fo rm ation  
fo r  an  e x ten s iv e  a r e a  of  t h e  Atlantic O c e a n  a n d  w e  a re  
using t h e s e  d a ta  to  he lp  infer t h e  u n k n o w n  m o v e m e n t s  o f  a 
s e a b ird  b e t w e e n  d is t inc t  reg ions.

S eab ird s  fo ra g e  a n d  m ig ra te  o v e r  la rge e x p a n s e s  of  t h e  
Atlantic O c e a n  w h e r e  iso top ic  d if fe ren ce s  exist,  so  t h e  
t e c h n iq u e  can  p ro v id e  v a lu ab le  insights  in to  t h e i r  behaviour.  
T he  Leach's s to rm -p e t re l  O ceanodrom a leucorhoa  is a 
small (~45 g) highly pelagic  s e a b ird  t h a t  b r e e d s  o n  a few  
iso la ted  o f fsh o re  is lands a r o u n d  C a n ad a  (N e w fo u n d la n d ) ,  
Iceland a n d  Sco tland .  T h e  d ispersa l  o f  y o u n g  birds aw ay  
f ro m  th e i r  na ta l  co lon ies  is b e l ieved  to  m a in ta in  a large 
m e ta - p o p u la t io n  w ith in  t h e  Atlantic b u t  t h e  m e c h a n is m  
u nder ly ing  th is  is unclear.  It is t h o u g h t  t h a t  b irds will 
p r o s p e c t  a t  d if fe ren t  co lon ies  b e fo re  m ak ing  t h e  dec is ion  on  
w e r e  t o  b r e e d  b u t  w h e t h e r  t h e s e  long d is t a n t  m o v e m e n t s  
a re  u n d e r ta k e n  du r ing  o r  b e t w e e n  b r e e d in g  s e a s o n s  is 
u n c e r ta in  a n d  s ta b le  i s o to p e  ana lysis  m a y  reveal th is  
behav iour .  T he  s ta b le  c a r b o n  a n d  n i t ro g e n  is o to p e  v a lu es  in 
t h e  b lood  of  b irds re f lec t  th e i r  d ie t  o v e r  t h e  p a s t  4-5 w eeks .  
To infer w h e t h e r  t h e  individuals w e r e  f e e d in g  in t h e  s a m e  
reg ion  th e y  w e r e  c a u g h t  du r ing  th is  p e r io d ,  o r  rec en t ly  
m o v e d  f ro m  a d if fe ren t  reg ion ,  t h e  va lu es  a re  c o m p a r e d  to  
b a s e l in e  reg ional iso top ic  s ig n a tu re s .  C alanoid  c o p e p o d s  
co l lec ted  o n  CPR S urvey  r o u te s  Z, F a n d  V in Ju n e  a n d  July 
2 0 0 8  h av e  b e e n  a n a ly se d  to  p r o d u c e  reg ional s ig n a tu re s  for  
N e w fo u n d la n d ,  Iceland a n d  Scotland . T h e  c o p e p o d  s a m p le s  
w e r e  iso topically  d is t inc t  b e t w e e n  t h e  o c e a n  reg ions  an d  
t h e s e  d a t a  a re  cu r ren t ly  be ing  u se d  t o  infer m o v e m e n t  of 
n o n - b re e d in g  Leach's s to r m - p e t r e l s  c a u g h t  o n  co lon ies  
in S co tland  a n d  N ew fo u n d la n d  du r in g  t h e  20 0 8  b re e d in g  
s e a so n .

Sir Alister Hardy Foundation fo r O cean Science
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Education and Publications
Education and Outreach activities in 2010 

Clare Buckland, SAHFOS

T he y e a r  s ta r t e d  w ith  G e m m a  Brice a n d  Milly H atton -B row n  
run n in g  a PMSP s ta n d  a t  A ssoc ia tion  S c ience E ducation  a t  
N o tt in g h a m .  This is a E u ro p e a n  e v e n t  a im e d  a t  t e a c h e r s  
a n d  o th e r  e d u c a t io n  p rov iders .  D esp i te  t r e a c h e r o u s  sn o w y  
c o n d i t io n s  t h e  e v e n t  w a s  well rece ived ; t h r o u g h  d ress ing  
up  in g ia n t  p la n k to n  c o s tu m e s  a n d  an  in te rac t ive  s ta n d  w e  
ad v ised  t e a c h e r s  o f  w ays  of  g e t t in g  m a r in e  sc ien c e  an d  
p la n k to n  in to  t h e  c lass room . In February , Clare Buckland 
visi ted  t h e  Living C oasts  a t  T orquay  to  run  p la n k to n  
w o rk s h o p s  fo r  t h e  g e n e ra l  public  fo r  2 days. It w a s  very  
rew ard in g  t o  d isplay  live p la n k to n  f ro m  P lym ou th  S ound  an d  
p r e s e rv e d  m a te r ia l  f ro m  t h e  Antarc tic .  P lank ton  s e m in a rs  
a n d  w o rk s h o p s  w e r e  ca r r ied  o u t  a t  Ridgeway C o m m u n i ty  
College in M arch  a n d  P lym stock  School in July. T he  s tu d e n t s  
le a rn t  a b o u t  bas ic  p la n k to n  iden tif ica tion ,  p h o to s y n th e s is  
a n d  fo o d  cha ins.

SAHFOS carr ied  o u t  National Science  a n d  Engineer ing  W e e k  
activ ities in M arch  a t  t h e  P ly m o u th  City M u s e u m  a n d  Art 
G allery - a jo in t  e v e n t  w ith  P ly m o u th  M a r in e  L abora to ry  
a n d  University  of  P lym ou th .  C hange: fo r  b e t t e r  o r  w o rs e ?  
w a s  d e s ig n e d  to  p r o m o te  a w a r e n e s s  of  c h a n g e s  t h a t  a re  
occu rr ing  in t h e  e n v i ro n m e n t  a n d  its knock-on  e f fec ts  to  
o th e r  o rg an ism s .  School ch i ld ren  e n t e r e d  o u r  c o m p e t i t io n  
to  d ra w  w h a t  t h e y  th o u g h t  P lym ou th  w o u ld  look like in 
1000  yea rs  t im e .  T he  a r tw o r k  w a s  very  insp ired  a n d  m a n y  
in c o rp o ra te d  w h a t  th e y  h a d  le a rn t  a t  t h e  e v e n t  in to  th e i r  
d raw ing . T he  e v e n t  w a s  very  well a t t e n d e d  a n d  rece ived  
by schoo ls  a n d  t h e  g e n e ra l  public  w ith  a p p ro x im a te ly  700  
visitors t h r o u g h o u t  t h e  w ee k .

As p a r t  o f  N ational S c ience  W e e k  G e m m a  Brice w e n t  to  
Paign ton  Zoo t o  ca r ry  o u t  a w o rk s h o p  e n t i t le d  P ass io n a te  
a b o u t  P lank ton . W orking  w ith  t h e  T orbay C oun try s ide  
Trust w e  did e igh t  w o rk s h o p s  w ith  s e c o n d a ry  school 
pupils . This involved lea rn ing  a b o u t  p la n k to n ,  se a rch in g  
fo r  it in t ray s  o f  s e a w a te r ,  looking a t  SAHFOS s a m p le s  of  
p la n k to n  f ro m  a ro u n d  t h e  g lo b e  a n d  t h e n  des ign  th e i r  
o w n  p la n k to n  w hich  w e  m a rk e d  o n  floatabili ty, des ign  an d  
a scientific n a m e .

SAHFOS c o n t in u e d  w ith  o u r  'You 're  Hired' ch a l le n g es  
in 2010  to  f ind  t h e  m o s t  e m p lo y a b le  17 y e a r  old in 
P lym ou th .  C ha llenges  a b o u t  t h e  im p o r ta n c e  of  p la n k to n  
w e r e  ca r r ie d  o u t  a t  St Boniface RC School a n d  a t  P lym ou th  
College by Clare Buckland, Lance G rego ry  a n d  Linda 
Horsfield. T he  city final w a s  held  in J u n e  a t  t h e  University 
of  P ly m o u th  a n d  w a s  t h e  b e s t  yet .  SAHFOS rece ived  g o o d  
m e d ia  co v e ra g e  a n d  public ity  du r in g  t h e  city final.

In M arch , C o a s tw ise  (a g ro u p  of  a m a t e u r  b io logists

b a s e d  in N orth  Devon) visi ted  SAHFOS a n d  t o o k  p a r t  in a 
Z oop lank ton  t ra in ing  se ss io n  run  by Clare Buckland. They  
w e r e  t o  c o m m e n c e  p la n k to n  n e t  sam p ling  o v e r  t h e  s u m m e r  
f ro m  n u m e r o u s  loca tions  a long  t h e  N orth  D evon coas t .
A s e m in a r  a b o u t  p la n k to n  a n d  t h e  CPR su rv ey  a t  t h e  
University  of  P ly m o u th  w a s  he ld  in O ctober .  S tu d e n ts  w e r e  
e n c o u r a g e d  to  sign up  fo r  a Zoop lank ton  identif ica tion  
co u r se  a n d  th is  w a s  ca r r ie d  o u t  in t h e  MBA R esou rce  C e n tre  
a w e e k  later. T he  s tu d e n t s  fo u n d  t h e  half  d ay  c o u r se  very  
in te re s t in g  a n d  usefu l as  an  in t ro d u c t io n  to  bas ic  t a x o n o m y  
of  p la n k to n .  M any  r e m a rk e d  t h a t  t h e y  w o u ld  a t t e n d  aga in  
a n d  e n c o u r a g e  th e i r  p e e r s  t o  d o  so.

A n u m b e r  of  o u t d o o r  m a r in e  festivals w e r e  ca r r ie d  o u t  in 
2010 . BIOBLITZ w a s  he ld  on  M o th e c o m b e  Beach, Devon 
in June .  T he  e v e n t  is o rg a n ise d  as  p a r t  o f  N atura l History 
M u s e u m 's  OPAL P ro jec t  a n d  a im s  t o  p r o d u c e  a full in ven to ry  
of  sp e c ie s  f ro m  a ce r ta in  a r e a  in 24  hours .  A n u m b e r  of  
var ious  biological su rveys  a n d  e x p e r t s  c a m e  a long  a n d  in 
to ta l  9 0 0  sp e c ie s  w e r e  r e c o rd e d  (105 w e r e  p la n k to n /  m a r in e  
species) .  T h e  e v e n t  w a s  a h u g e  su c ce ss  w ith  m a n y  m e m b e r s  
of  t h e  g e n e ra l  public  jo in ing  in w ith  t h e  iden tif ica tion  of 
100s of  spec ie s .  T he  h ighlight o f  t h e  e v e n t  w a s  a m idn igh t  
rock pool r a m b le  a n d  SAHFOS o v e rn ig h t  p la n k to n  sam pling .  
SAHFOS to o k  p a r t  in t h e  Blue Mile e v e n t  in P lym ou th  in July 
a n d  W e m b u r y  M a r in e  Festival in A ugus t  a t  W e m b u r y  Beach. 
Both of  t h e s e  e v e n ts  w e r e  well a t t e n d e d  by t h e  g en e ra l  
public.

SAHFOS w a s  p r e s e n t  a t  t h e  BA Festival o f  S c ience  a t  
A ston  U niversity  in B irm ingham  in S e p te m b e r .  P lank ton  
w o rk s h o p s  w e r e  ca r r ied  o u t  by Clare a n d  G e m m a  fo r  a 
n u m b e r  of  visiting schoo l g ro u p s  a n d  t h e  e v e n t  w e n t  well.
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Since its c o n c e p t io n  in 1931, t h e  p u r p o s e  of  t h e  CPR 
su rv ey  has  evo lved  w ith  ch a n g in g  e n v i ro n m e n ta l  policy, 
f ro m  pu re ly  m o n i to r in g  t o  a d d re s s in g  m a jo r  m a r in e  
m a n a g e m e n t  issues  such  as  f isher ies ,  ha rm fu l algal b lo o m s  
(HABs), biodiversity, co n se rv a t io n ,  po llu t ion ,  e u t ro p h ic a t io n  
a n d  c l im a te  c h a n g e  im pac ts .  Policy drivers  c o n t in u e  to  
in f luence  r e se a rc h  a t  SAHFOS a n d  an  im p o r ta n t  a im  of  t h e  
o rg an isa t io n  is t o  u se  CPR d a ta  a n d  t h e  e x p e r t i s e  o f  SAHFOS 
sc ien t is ts  t o  de l iver  e v id e n c e - b a s e d  adv ice  t o  policy m a k ers  
a n d  e c o sy s te m  m a n a g e rs .

SAHFOS c o n t in u e s  t o  p a r t ic ip a te  in ind ica to r  a n d  t a r g e t  
d e v e lo p m e n t  fo r  t h e  M a r in e  S tra tegy  F ra m e w o rk  Directive 
(MSFD), t h e  EU's t h e m a t i c  s t r a te g y  on  t h e  p ro te c t io n  
a n d  c o n s e rv a t io n  of  t h e  m a r in e  e n v i ro n m e n t .  T he  aim  
o f  t h e  MSFD is t o  ac h ie v e  g o o d  e n v i ro n m e n ta l  s ta tu s  
(GES) of  E urope 's  s e a s  by 2020  th r o u g h  t h e  m o n i to r in g  
a n d  a s s e s s m e n t  o f  ecological ind ica to rs  to w a r d s  GES 
ta rg e ts .  SAHFOS c o n t in u e s  t o  b e  involved in t h e  UK M a rin e  
M o n ito r in g  a n d  A s s e s s m e n t  S tra te g y  (UKMMAS) H ealthy  
a n d  Biologically Diverse Seas Evidence G roup  (HBDSEG), 
w h ich  is co o rd in a t in g  ind ica to r  d e v e lo p m e n t  fo r  t h e  UK. In 
20 1 0  C hart ing  P rog ress  2: An In teg ra ted  A s s e s s m e n t  o f  t h e  
S ta te  o f  UK S eas  w a s  pu b lish ed .  This r e p o r t ,  c o m m iss io n e d  
by HBDSEG, co l la ted  a n d  a s s e s s e d  d a ta  a n d  in fo rm ation  
f ro m  UK m o n i to r in g  in itia tives a n d  will c o n t r ib u te  to w a r d  
t h e  MSFD's a s s e s s m e n t  r e q u i r e m e n ts .  SAHFOS led t h e  
c h a p te r  'Biological ind ica to rs  o f  s ta te :  t h e  p lank ton '.  In 
a d d i t io n  t o  its in v o lv e m e n t  in HBDSEG, SAHFOS p a r t ic ip a te d  
in t h e  Defra-led  G o o d  E nv ironm en ta l  S ta tu s  W o rk sh o p  in 
O c tober ,  in w h ich  invited  e x p e r t s  b e g a n  draf t ing  ind ica to rs  
a n d  t a rg e t s  t o  m e e t  t h e  MSFD re q u i r e m e n ts .  SAHFOS is 
a lso  ac tive  in t h e  C e fa s /D e fra - fu n d e d  M a r in e  Ecosystem  
H ea lth  W ork ing  G ro u p  w h ich  has  p ro v id ed  adv ice  t o  t h e  UK 
g o v e r n m e n t  on  e u t ro p h ic a t io n  ind ica to rs  fo r  t h e  MSFD. In 
S e p te m b e r  2010 , Dr Abigail M cQ u a tte rs -G o llo p  w a s  invited 
t o  s p e a k  a b o u t  ind ica to r  d e v e lo p m e n t  using  h e t e r o g e n e o u s  
d a t a s e t s  a t  t h e  8 th  m e e t in g  o f  t h e  EU's M a r in e  O b se rv a t io n  
a n d  Data Expert G roup  (MODEG) in Brussels. T he  ta lk  
s t im u la te d  d iscuss ion  a b o u t  using  CPR ind ica to rs  fo r  
e c o sy s te m  a s s e s s m e n t  a t  t h e  E u ro p e a n  level.

As in p rev io u s  years ,  SAHFOS c o n t r ib u te d  e x p e r t i s e  to  
t h e  UK's M a r in e  C lim ate  C h a n g e  Im pac ts  P a r tn e rsh ip  
(MCCIP) A nnual R e p o r t  Card w hich  a s s e s s e s  c l im a te  
c h a n g e  im p a c ts  on  t h e  o c e a n s .  SAHFOS also  p u b l ish ed  t h e  
'Atlas o f  Calcifying P lank ton : Results  f ro m  t h e  C o n t in u o u s  
P lank ton  R e co rder  Survey'.  T he  a t las ,  c r e a te d  as  p a r t  o f  t h e  
EU's E u ro p e a n  P ro jec t  on  O ce an  Acidification (EPOCA), is 
t a r g e t t e d  to w a r d s  policy m a k ers  a n d  p ro v id es  b a s e l in e  d a ta  
fo r  in te rp re t in g  t h e  poss ib le  e f fec ts  o f  o c e a n  ac idification 
o n  m a r in e  p la n k to n .  As in 2009 , SAHFOS re s e a rc h  w a s  
aga in  h igh ligh ted  in t h e  EU's high profile Science  fo r  
E nv ironm en ta l  Policy: DG E n v iro n m en t  N ew s Alert Service 
jo u rn a l .  A s s e s s m e n ts  such  as  t h e s e  p ro v id e  a m e c h a n is m

t o  t r a n s f e r  scientific in fo rm a tio n  to  dec is ion  m a k ers  an d  
fac il i ta te  t h e  e v id e n c e - b a s e d  d e v e lo p m e n t  o f  m o n ito r in g  
p r o g ra m m e s  a n d  policy m e a s u re s .

In 20 1 0  SAHFOS e x p e r t i s e  a n d  CPR d a ta  also  c o n t r ib u te d  
t o  po l icy -re levan t p ro d u c ts  fo r  t h e  fo llow ing  UK, E u ro p e an  
a n d  in te rn a t io n a l  bo d ie s :  Defra, Scottish N atural Heritage,  
OSPAR, t h e  EU, t h e  E u ro p e a n  M a r in e  O b se rv a t io n  a n d  Data 
N e tw o rk  (EMODNET), ICES, WWF, t h e  A m erican  National 
Science  F o u n d a tio n ,  a n d  t h e  C a n ad ian  D e p a r t m e n t  of 
F isheries a n d  O ceans .

Publications

Refereed publications

B atten ,  S.D. a n d  Burkill, P.H., 2010 . T h e  C o n t in u o u s  
P lank ton  R ecorder :  to w a r d s  a g lobal p e rsp e c t iv e .  Jou rna l  
o f  P lank ton  R esearch ,  32: 1619-1621 .

Baxter, E.J., W a lne ,  A.W., Purcell, J., McAllen, R. a n d  Doyle, 
T.K., 2010 . Iden tificat ion  of  jellyfish f ro m  C o n t in u o u s  
P lank ton  R e co rd e r  sa m p le s .  Hydrobiologia , 645: 193-201 . 

B eau g ran d ,  G., Edw ards, M. a n d  Legendre ,  L., 2010 . M a rin e  
b iodiversity, e c o sy s te m  fu n c t io n in g  a n d  c a rb o n  cycles. 
P ro c ee d in g s  of  t h e  National A c a d e m y  of  Sciences  of  t h e  
U nited  S ta te s  o f  Am erica ,  107: 1 0 1 2 0 -1 0 1 2 4  

B eau g ran d ,  G. a n d  Kirby, R.R., 2010 . C limate, p la n k to n  an d  
cod. Global C hange  Biology, 16: 1268 -1280 .

B eau g ran d ,  G. a n d  Kirby, R.R., 2010 . Spatial c h a n g e s  in t h e  
sensitiv i ty  of  Atlantic cod  t o  c l im a te -d r iven  effec ts  in t h e  
p la nk ton .  C lim ate  r e se a rc h ,  41: 15-19.

Bell, G., 2010 . T he  suc ce ss io n  of  m in im a  in t h e  a b u n d a n c e  
of  spec ie s .  Oikos.

Burkill, P.H. a n d  Reid, P.C., 2010 . P lank ton  Biodiversity  of 
t h e  N orth  Atlantic: C hanging  P a t te rn s  R evealed  by t h e  
C o n t in u o u s  P lank ton  R eco rder  Survey. In: J. Hall, D.E. 
H arrison a n d  D. S ta m m e r  (Editors), O c e a n O b s '0 9 :  S us ta ined  
O c e a n  O b se rv a t io n s  a n d  In fo rm a tion  fo r  Society. ESA 
Publica tion  W PP-306, Venice, Italy, 21-25  S e p te m b e r  2009. 

Conversi,  A., Fonda, U.S., Peluso, T., M olinero ,  J.C., 
S an to jann i,  A. a n d  Edw ards,  M., 2010 . T he  M e d i te r r a n e a n  
Sea R egim e Shift a t  t h e  End of  t h e  1980s,  a n d  Intriguing 
Parallelisms w ith  O th e r  E u ro p e a n  Basins. PLoS ONE, 5: 
e l 0 6 3 3 .

Daly Yahia, M.N., Batistic, M., Lucie, D., F e rn a n d e s  De 
Puelles, M., Licandro, P., Malej, A., M olinero ,  J.C., Siokou- 
Frangou, I., Z ervoudaki ,  S., Prieto, L., Goy, J. a n d  Daly Yahia - 
Kéfi, O., 2010. Are t h e  o u tb r e a k s  t im ing  of  Pelagia noctiluca  
(Forskäl, 1771) ge t t in g  m o r e  f r e q u e n t  in t h e  M e d i te r r a n e a n  
bas in ?  ICES C o -o p e ra t iv e  R esearch  R eports ,  300: 8-14. 

Edwards, M., B e aug rand ,  G., Hays, G.C., Koslow, J.A. an d  
Richardson , A.J., 2010 . M ult i-decadal  o ce an ic  ecological 
d a t a s e t s  a n d  th e i r  app l ica t ion  in m a r in e  policy an d  
m a n a g e m e n t .  T rends  in Ecology a n d  Evolution, 25: 602 -6 1 0  

Fauchald , P., 2010 . P r e d a to r - p r e y  reversa l:  A poss ib le  
m e c h a n is m  fo r  e c o sy s te m  h y s te re s is  in t h e  N orth  S ea?  
Ecology, 91: 2 1 9 1 -2 1 9 7

Sir Alister Hardy Foundation fo r O cean Science

A
N

N
U

A
L

 
R

EPO
 

R
T



A
N

N
U

A
L

 
R

EP
O

 
R

T
Sir Alister Hardy Foundation fo r O cean Science

H a m m e ,  R.C., W ebley, P.W., Craw ford ,  W.R., W hitney ,
F.A., D eG ran d p re ,  M.D., E m erson ,  S.R., Eriksen, C.C., 
G iesb re ch t ,  K.E., Gower, J.F.R., Kavanaugh, M.T., Peña,
M.A., Sab ine ,  C.L., B atten ,  S.D., Coogan , L.A., G rund le ,  D.S. 
a n d  Lockwood, D., 2010 . Volcanic a sh  fu e ls  a n o m a lo u s  
p lan k to n  b lo o m  in su b a rc t ic  n o r th e a s t  Pacific. Geophysica l 
R esearch  Letters, 37: L19604.

Head, E.J.H. a n d  Pepin, P., 2010 . M o n ito r in g  c h a n g e s  
in p h y to p la n k to n  a b u n d a n c e  a n d  c o m p o s i t io n  in t h e  
N o r th w e s t  Atlantic: a c o m p a r iso n  of  resu l ts  o b ta in e d  
by C o n t in u o u s  P lank ton  R eco rder  sa m p lin g  a n d  co lou r  
sa te l l i te  imagery . Jou rna l  o f  P lank ton  R esearch ,  32: 1649- 
1660.

Head, E.J.H. a n d  Pepin, P., 2010 . Spatial a n d  in te r -d e ca d a l  
variability  in p la n k to n  a b u n d a n c e  a n d  c o m p o s i t io n  in 
t h e  N o r th w e s t  Atlantic (1958-2006) .  Jou rna l  o f  P lank ton  
Research ,  32: 1 6 3 3 -1 6 4 8

Ji, R., Edw ards,  M., M ackas,  D.L., Runge, J.A. a n d  T h o m a s ,  
A.C., 2010 . M a r in e  p lan k to n  p h e n o lo g y  a n d  life h is to ry  in 
a ch a n g in g  c l im ate :  c u r r e n t  r e se a rc h  a n d  f u tu r e  d irec tions .  
Jou rna l  o f  P lank ton  R esearch ,  32: 1355-1368 .

Jossi, J.W., 2010 . US NOAA Fisheries a n d  UK SAHFOS CPR 
surveys: c o m p a r iso n  of  m e th o d s  a n d  d a ta .  Jo u rn a l  of 
P lank ton  R esearch ,  32: 1623 -1631 .

Licandro, P., 2010 . Checklist o f  t h e  f lora  a n d  f a u n a  in Italian 
Seas: Tunicata .  Biología M arina  M e d i te r r a n e a ,  17: 636-639 .  

Licandro, P., Conway, D.V.P., Yahia, M.N.D., Puelles,
M.L.F.d., G asparin i,  S., Hecq, J.H., Tranter,  P. a n d  Kirby, R.R., 
2010 . A b lo o m in g  jellyfish in t h e  n o r th e a s t  A tlantic  an d  
M e d i te r r a n e a n .  Biology Letters, 6: 688 -691 .

Lindley, J.A., B e au g ran d ,  G., Luczak, C., D ew ru m ez ,  J.-M. 
a n d  Kirby, R.R., 2010 . W a r m -w a te r  d e c a p o d s  a n d  t h e  
t ro p h ic  am plif ica tion  of  c l im a te  in t h e  N orth  Sea. Biology 
Letters, 6: 773-776 .

Lindley, J.A. a n d  Kirby, R.R., 2010 . C l im a te - in d u c ed  ch a n g e s  
in t h e  N orth  Sea D e c a p o d a  o v e r  t h e  last 60  years .  C lim ate  
r e se a rc h ,  42: 257-264 .

M ackas, D. a n d  B e aug rand ,  G., 2010 . C o m p a r iso n s  of 
Z oop lank ton  t im e  se ries .  Jou rna l  o f  M a rin e  S ystem s, 79: 
286-304 .

M artin ,  A.P., Zubkov, M.V., Holland, R., Tarran, G. an d  
Burkill, P.H., 2010 . Variability in u l t r a p la n k to n  a t  t h e  
P o rcu p in e  Abyssal Plain s tu d y  site. D eep -S ea  R esearch  II, 
5 7 : 1 3 3 6 - 1 3 4 5 .

M artin ,  P., Allen, J.T., Cooper,  M.J., Johns ,  D.G., Lampitt,
R.S., S anders ,  R. a n d  Teaglea , D.A.H., 2010 . S e d im e n ta t io n  
of  a c a n t i la r ía n  cysts  in t h e  Iceland Basin: S t ro n t iu m  as 
a b a l las t  fo r  d e e p  o c e a n  par t ic le  flux, a n d  im plica tions 
fo r  ac an t i la r ía n  re p ro d u c t iv e  s tra teg ie s .  L imnology & 
O ce an o g rap h y ,  55: 6 0 4 - 6 1 4 .

Patrician, M.R. a n d  Kenney, R.D., 2010 . Using t h e  
C o n t in u o u s  P lank ton  R eco rder  t o  inves tiga te  t h e  a b s e n c e  
of  N orth  Atlantic r ight w h a le s  (Eubalaena glacialis) f rom  
t h e  Rosew ay  Basin fo rag ing  g ro u n d .  Jo u rn a l  o f  P lank ton  
Research ,  32: 1 6 8 5 -1695

Perrings, C., N a e e m ,  S., A hres tan i ,  F., Bunker, D., Burkill, P.,

Canziani, G., Elmqvist,  T., Ferrati, R., F u h rm a n ,  J., Jaksic, F., 
K aw abata ,  Z., Kinzig, A., M ace , G.M., M ilano, F., M ooney , 
H., Richard, A.-H.R, Tschirhart ,  J. a n d  W eisser,  W., 2010. 
Ecosystem  se rv ices  a n d  t h e  20 2 0  ta rg e ts .  Science, 330: 
323-324 .

Pershing, A.J., Head, E.H.J., G re e n e ,  C.H. a n d  Jossi, J.W., 
2010 . P a t te rn  a n d  sca le  o f  variabili ty  a m o n g  N o r th w e s t  
A tlantic Shelf  p lan k to n  c o m m u n i t ie s .  Jo u rn a l  o f  P lank ton  
Research ,  32: 1661-1674 .

Record, N.R., Pershing, A.J. a n d  Jossi, J.W., 2010. 
Biodiversity as  a d y n a m ic  var iab le  in t h e  Gulf of  M a ine  
c o n t in u o u s  p la n k to n  r e c o rd e r  t r a n s e c t .  Jou rna l  o f  P lank ton  
Research ,  32: 1 6 7 5 -1 6 8 4

Reid, P.C., B a th m a n n ,  U., B atten ,  S.D., Brainard, R.E.,
Burkill, P.H., Carlotti,  F., Chiba, S., Conversi, A., Dickson,
R.R., Dooley, H., Edwards, M., Flinkman, J., Fukuchi, M., 
G oes,  J., Goni, G., G re e n e ,  C.H., Hare, J.A., Hays, G.C.,
Head, E., Hood, R.R., Hosie, G., Hunt,  B.P.V., John ,  A.W.G., 
Jonas ,  T.D., Jossi, J.W., Karlson, B., Kuh Kím, Kirby, R.R., 
Kitchener, J., Kobayashi, D., Lakkis, S., H ope ,  M., Lopes, 
R.M., M acD iarm id , A., M cQ ua tte rs -G o llop ,  A., M a lone ,
T., M a tondkar ,  P., M uxagata ,  E., Pershing, A., R ichardson , 
A.J., R o b e r tso n ,  D., R obinson, K., Sar t im bul ,  A., S te n se th ,  
N.C., Sugisaki, H., S tevens ,  D., Berghe ,  E.V., Verheye ,
H., Vezzulli, L. a n d  W ard ,  P., 2010 . A Global C o n t in u o u s  
P lank ton  R e co rd e r  P ro g ra m m e .  In: J. Haii, D.E. Harrison 
a n d  D. S ta m m e r  (Editors), O c e a n O b s0 9 .  P ro c ee d in g s  of  
t h e  "O c ea n O b s  '09 :  S u s ta in ed  O ce an  O b se rv a t io n s  an d  
In fo rm a tion  fo r  Socie ty" C o n fe re n ce .  ESA Publication , 
Venice, Italy, pp. 12 pp.

S end , U., Burkill, P., G ruber,  N., Jo h n so n ,  G.C., Körtzinger, 
A., Koslow, T., O'Dor, R., Rintoul, S. a n d  R oem m ich ,  D., 
2010 . Tow ards  an  in te g ra te d  g lobal o b se rv in g  sys tem : in- 
situ o b se rv a t io n s .  In: J. Haii, D.E. H arrison a n d  D. S ta m m e r  
(Editors), O c e a n O b s0 9 .  P ro c ee d in g s  of  t h e  "O c ea n O b s  
'09 :  S u s ta in ed  O ce an  O b se rv a t io n s  a n d  In fo rm a tion  for  
Socie ty" C o n fe re n ce .  ESA Publication ,  Venice, Italy, pp. 13
pp.

Shutler,  J.D., G ran t,  M.G., Miller, P.I., Rush ton , E. an d  
A n d erso n ,  K., 2010 . C o c co l i th o p h o ra  b lo o m  d e t e c t io n  
in t h e  n o r th  e a s t  A tlantic  using SeaWiFS: A lgorithm  
desc r ip t io n ,  ap p l ica t ion  a n d  sensit iv i ty  analysis.  R e m o te  
S ensing  o f  E nv ironm en t ,  114: 1008-1016 .

Spencer ,  M., B irchenough ,  S.N.R., M ieszkowska, N., 
Robinson, L.A., S im pson , S.D., Burrows, M.T., C apasso ,  E., 
Cleall-Harding, P., Crum m y, J., Duck, C., Eloire, D., Frost,
M., Hall, A.J., Hawkins, S.J., Johns ,  D.G., Sims, D.W., Smyth, 
T.J. a n d  Frid, C.L.J., 2010 . Tem pora l  c h a n g e  in UK m a r in e  
c o m m u n i t ie s :  t r e n d s  o r  re g im e  shif ts?  M a rin e  Ecology, 32: 
1 -1 5 .

S y d em a n ,  W.J., T h o m p so n ,  S.A., S an to ra ,  J.A., Henry, M.F., 
M organ ,  K.H. a n d  Batten ,  S.D., 2010 . M acro -e co lo g y  of 
p la n k to n - s e a b i r d  asso c ia t io n s  in t h e  N orth  Pacific O cean .  
Jou rna l  o f  P lank ton  R esearch ,  32: 1 6 9 7 -1713



Thackeray, S., Sparks, T., F reder iksen ,  M., B urthe ,  S.,
Bacon, P., Bell, J., B o th am , M., B re re ton ,  T., Carvalho, L., 
C lutton-Brock, T., D aw son , A., Edwards, M., Elliott, M., 
H arring ton , R., Johns ,  D.G., Jo n e s ,  I., Jo n e s ,  J., Leech, D., 
Roy, D., Scott, A., Smith, M., S m ithers ,  R., W infield, I. an d  
W an less ,  S., 2010. Trophic level a sy n ch ro n y  in ra te s  o f  
pheno log ica l  c h a n g e  fo r  m a r in e ,  f r e s h w a te r  a n d  te r re s t r ia l  
e n v i ro n m e n ts .  Global C h a n g e  Biology, 16: 3 3 0 4 - 3 3 1 3 .  

Tirado, M.C., Clarke, R., Jaykus, L.A., M cQ ua tte rs -G o llop ,  A. 
a n d  Frank, J.M., 2010. C lim ate  c h a n g e  a n d  fo o d  safe ty : A 
review. Food R esearch  In te rn a t io n a l ,  43: 1745-1765 .

Policy reports and documents

B atten ,  S., Chen, X., Flint, E.N., F ree land ,  H.J., H olm es, J., 
Howell, E., Ichii, T., Kaeriyama, M., Landry, M., Lunsford,
C., M ackas, D.L., M a te ,  B., M a tsu d a ,  K., McKinnell, S.M., 
Miller, L., M organ ,  K., Pen, A., Polovina, J.J., Robert ,  M., 
Seki, M.P., S y d em a n ,  W.J., T h o m p so n ,  S.A., W hitney ,  F.A., 
W o o d w o r th ,  P. a n d  Yam aguchi, A., 2010 . S ta tu s  a n d  t r e n d s  
of  t h e  N orth  Pacific o c e a n ic  reg ion  200 3 -2 0 0 8 .  In: S.M. 
McKinnell a n d  M.J. Dagg (Editors), M a r in e  E cosystem s 
of  t h e  N orth  Pacific O ce an ,  2 0 03 -2008 .  PICES Special 
Publica tion  4.

B atten ,  S.D., 2010 . M e so z o o p la n k to n  in t h e  Gulf o f  Alaska 
in 2009: In t r a n s i t io n ?  S ta te  o f  physical, biological, an d  
s e le c te d  f ishery  r e s o u rc e s  of  Pacific C a n ad ian  m a r in e  
e c o s y s te m s  in 2009 . DFO Can. Sei. Advis. Sec. Res. Doc. 
2 0 1 0 /0 5 3 ,  42-43 .

Edwards, M., B e aug rand ,  G., Johns ,  D.G., Licandro, P., 
M cQ ua tte rs -G o llop ,  A. a n d  W o o t to n ,  M., 2010 . Ecological 
S ta tu s  R eport :  r e su l ts  f ro m  t h e  CPR su rv ey  2009 . SAHFOS 
Technical Report ,  7: 1-8.

Edwards, M., H ea th ,  M. a n d  M cQ ua tte rs -G o llop ,  A., 2010. 
P lank ton , MCCIP A nnual R e p o rt  Card 2010-11 .  MCCIP 
S cience Review, pp.  10.

Johns ,  D.G. a n d  M cQ ua tte rs -G o llop ,  A., 2010 . Natural 
H eritage  T rends  -  P lank ton  in t h e  s e a s  a r o u n d  S co tland  -
2 0 0 8  u p d a t e .  Scottish N atura l Heritage,  4  pp.

Johns ,  D.G. a n d  M cQ ua tte rs -G o llop ,  A., 2010 . Natural 
H eritage  T rends  -  P lank ton  in t h e  s e a s  a r o u n d  S co tland  -
2 0 0 9  u p d a t e .  Scottish N atura l Heritage,  5 pp.

L angm ead ,  O., M cQ ua tte rs -G o llop ,  A., M ee ,  L.D., 2010.
T he  so c io e c o n o m ic s  b e h in d  e c o sy s te m  co l lapse:  t h e  ca se  
of  t h e  Black Sea. Science  fo r  E n v iro n m en t  Policy: DG 
E n v iro n m en t  N ew s Alert Service, Special Issue 22: 1. 

M cQ ua tte rs -G o llop ,  A., Burkill, P., B eau g ran d ,  G., Edwards, 
M., G a ttu so ,  J.-P. a n d  Johns ,  D.G., 2010. Atlas o f  Calcifying 
P lank ton : Results f ro m  t h e  C o n t in u o u s  P lank ton  R e co rder  
Survey. SAHFOS, P lym ou th ,  UK, 20.

M cQ ua tte rs -G o llop ,  A., Edw ards, M., Reid, P.C. an d  
Johns ,  D.G., 2010 . A m a r in e  a s s e s s m e n t  a n d  m o n i to r in g  
f r a m e w o r k  fo r  ap p l ica t io n  in UKMMAS a n d  OSPAR, for  
p h y to p la n k to n  a n d  Zoop lank ton .  R e p o rt  t o  t h e  Jo in t  
N a tu re  C o n se rv a t io n  C o m m it te e  f ro m  t h e  Sir Alister Hardy 
F o u n d a t io n  fo r  O c e a n  Science. SAHFOS, P lym ou th ,  4 4  p. 

M cQ ua tte rs -G o llop ,  A., Johns ,  D.G., D ow land , P., Edwards,

M . , 2010 . Digitization, analysis  a n d  in te r p re ta t io n  of 
p la n k to n  d a t a  fo r  p re -1 9 1 4  ICES sam pling  in t h e  N orth  Sea 
a n d  a d j a c e n t  w a te r s :  u p d a t e  r e p o r t  M arch  2010 . SAHFOS, 
P lym ou th ,  20 pp.

M cQ ua tte rs -G o llop ,  A., Johns ,  D.G., D ow land , P., Edwards, 
M . , 2010 . Digitization, analysis  a n d  in te r p re ta t io n  of 
p la n k to n  d a t a  fo r  p re -1 9 1 4  ICES sam pling  in t h e  N orth  
Sea a n d  a d j a c e n t  w a te rs :  u p d a t e  r e p o r t  S e p te m b e r  2010. 
SAHFOS, P lym ou th ,  20  pp.

Reid, P.C., Edw ards,  M., M cQ ua tte rs -G o llop ,  A., B eaug rand ,  
G., Bresnan , E., Brierley, A., Davidson, K., Delany, J., Eloire,
D., Forster, R., Fox, C., F reder iksen , M., G ow en ,  R., Halliday, 
N., H a rd m a n -M o u n t fo rd ,  N., H átún ,  H., Hay, S., H a r tm a n ,
S., H e la o u ë t ,  P., Johns ,  D.G., Kirby, R., Lampitt, R., Larkin,
K., Licandro, P., Lindley, A., Lucas, C., McCollin, T., Miller, P., 
Milligan, S., Mills, D., Pitois, S., Prior, A., Rees, A., Sm yth,
T., S m ythe-W righ t ,  D., S tevens ,  D. a n d  W id d ic o m b e ,  C., 
2010 . Biological ind ica to rs  o f  s ta te :  t h e  p la n k to n ,  C harting  
P rogress  2: An In teg ra ted  A s s e s s m e n t  o f  t h e  S ta te  o f  UK 
Seas. Defra, London, UK, pp.  69  pp.

Papers accepted for publication in 2010

B atten ,  S.D., in p ress .  C o n t in u o u s  P lank ton  R eco rders  in 
t h e  N orth  Pacific O ce an ,  McGraw-Hill Y earbook  of  Science 
a n d  T echno logy  2011 . McGraw-Hill

Fauchald , P., Skov, H., S kern -M auri tzen ,  M., Johns ,  D.G. an d  
Tveraa, T., in p ress .  S c a l e - d e p e n d e n t  r e s p o n s e  d ivers i ty  of 
s e a b ird s  t o  p rey  in t h e  N orth  Sea. Ecology, 92: 2 2 8 - 2 3 9 .  

H e la o u ë t ,  P., B e augrand ,  G. a n d  Reid, P.C., in p ress .  
M acrophys io logy  of  Calanus finm arch icus  in t h e  N orth  
A tlantic O cean .  P rog ress  in O ce an o g rap h y .

Ja n se n ,  T. a n d  Gislason, H., in p ress .  T e m p e r a tu r e  affec ts  
t h e  t im ing  of  s p a w n in g  a n d  m ig ra tion  o f  N orth  Sea 
m ackere l .  C o n t in en ta l  Shelf  Research .

M azzocchi,  M.G., Licandro, P., D ubroca,  L., Di C apua ,  I. 
a n d  S aggiom o, V., in p ress .  Z o o p la n k to n  asso c ia t io n s  in a 
M e d i te r r a n e a n  lo n g - te rm  t im e -se r ie s .  Jou rna l  o f  P lank ton  
Research .

M cQ ua tte rs -G o llop ,  A., Reid, P.C., Edwards, M., Burkill, P., 
Castellani,  C., B atten ,  S., G ieskes, W., Beare,  D., Bidigare,
R., H ead , E., Jo h n so n ,  R., Kahru, M., Koslow, J. a n d  Pena, 
M., in p ress .  M a r in e  p h y to p la n k to n :  d e c l in e  - o r  n o t?  
N ature .

M cQ ua tte rs -G o llop ,  A. a n d  V erm a a t ,  J.E., in p ress .  
C ovariance  a m o n g  N orth  Sea e c o sy s te m  s ta te  ind ica to rs  
du r ing  t h e  p a s t  50  yea rs  - c o n t ra s t s  b e t w e e n  coas ta l  an d  
o p e n  w a te r s .  Jou rna l  o f  Sea Research .

Raitsos, D.E., Lavender, S.J., M aravelias ,  C., H ara labous ,
J., M cQ ua tte rs -G o llop ,  A., Edw ards, M. a n d  Reid, P.C., in 
press .  M a cro sca le  f a c to rs  a ffec ting  d ia to m  a b u n d a n c e :  
a synergis tic  u se  of  C o n t in u o u s  P lank ton  R e co rd e r  an d  
sa te l l i te  r e m o t e  se n s in g  d a ta .  In te rn a t io n a l  Jou rna l  of 
R e m o te  Sensing.

Sir Alister Hardy Foundation fo r O cean Science

A
N

N
U

A
L

 
R

EPO
 

R
T



A
N

N
U

A
L

 
R

EP
O

 
R

T
Sir Alister Hardy Foundation fo r O cean Science

Voß, M., Baker, A., Bange, H., Conley, D., D eu tsch ,  B., Engel, 
A., H eiskanen , A.-S., Jickells, T., Lancelot,  C., M c Q u a t te rs -  
Gollop, A., M idde lbu rg ,  J., S ch iedek , D. a n d  Slomp, C., in 
p ress .  C h a p te r  7: N itrogen  t u r n o v e r  p ro c e s s e s  a n d  effec ts  
in coas ta l  a n d  m a r in e  ec o sy s te m s ,  E u ro p e a n  N itrogen  
A sse ssm e n t .

Non-refereed publications, unpublished reports/ 
abstracts or non-CPR publications

Boero, F. a n d  Licandro, P., 2010 . La racco lta  del p la n c to n  
g e la t in o so  [The co l lec tion  of  g e la t in o u s  p lank ton ] .  In: I.B.
G. Socal, M. Cabrini, O. M angon i,  A. P enna ,  C. Totti (Editor), 
M e to d o lo g ie  di s tu d io  del p la n c to n  m a r in o  [ M e th o d s  for  
t h e  s tu d y  of  M a rin e  P lankton],  ISPRA, Rom a, pp. 497 -501 .  

Castellani,  C., 2010 . Book Review: P lank ton : A G uide  to  
th e i r  Ecology a n d  M o n ito r in g  fo r  W a te r  Quality. Jou rna l  of 
P lank ton  R esearch ,  2: 261-262 .

F re e d m a n ,  J., Buckland, C., Fothergill,  H., L ongw orth ,
R., S m ithe rs ,  P., F ilem an, E. a n d  Fisher, J., 2010. Taxing 
Taxonomy, Scary S ys tem atics  a n d  C onfusing  Classification: 
In terac tive  activ ities to  m a k e  scientific ja rg o n  m o r e  
access ib le .  In: A. Filippoupoliti (Editor), Science  Exhibitions: 
C o m m u n ic a t io n  a n d  Evaluation. M u s e u m s  Etc, Edinburgh. 

Gregory, L., Buckland, C., B arnard ,  R. a n d  Harris, C., 2010. 
CPR Technical C ourse  Aide M e m o ire .  SAHFOS, P lym outh ,  

Gregory, L., Luckraft,  I., Barnard ,  R. a n d  Harris, C., 2010.
CPR Instruc tional  DVD. SAHFOS, P lym outh .

Jonas ,  T.D., Taylor, C.M., W o t to n ,  C.O.M. a n d  W o o t to n ,  M. 
2010 . R e p o r t  on  t h e  ana lysis  o f  t h e  British A ntarc tic  Survey 
C o n t in u o u s  P lank ton  R e co rd e r  to w s  du r ing  t h e  aus tra l  
s u m m e r  2008-9 .  U n p u b lish e d  r e p o r t  o f  t h e  British Antarc tic  
Survey, 4 4 p p .

Reid, P.C., 2010 . T he  im p a c ts  o f  t h e  o c e a n s  on  c l im a te  
c h a n g e .  JMBA Global M a rin e  E nv ironm en t ,  11: 3.

S tern ,  R.F., Horak, A., A ndrew , R.L., Coffroth, M.-A., 
A n d ersen ,  R.A., Küpper, F.C., J a m e s o n ,  I., H o p p e n ra th ,
M., Véron, B., Kasai, F., Brand, J., J a m e s ,  E.R. a n d  Keeling, 
P.J., 2010 . E nv ironm en ta l  Barcoding Reveals M assive  
D inoflage lla te  Diversity in M a r in e  E nv ironm en ts .  PLoS ONE, 
5: e l 3 9 9 1 .

Data requests

For 2010, there were 81 data requests, the highest 
number received so far.

Data r e q u e s t s  h ave  c o m e  f ro m  Australia,  Belgium,
C anada ,  China, D enm ark ,  Eire, Finland, France, G erm any, 
N e th e r la n d s ,  Norway, UK a n d  USA. External r e s e a r c h e r ' s  
n a m e s  a n d  affilia tions fo r  2010  d a ta  r e q u e s t s  a re  below. 

J a n u a ry  -  F rederick  De L ae n d e r  (G h e n t  University,
Belgium), S a m a n th a  Patrick (University  of  P lym ou th ,  UK), 
Natalie  A shfo rd -H odges  (Imperial College, UK), M onika 
W in d e r  (University  of  California, USA), Teunis J a n se n  (DTU 
A qua, D enm ark)

F eb ruary  -  R ubao  Ji (W oods  Hole, USA), M anal Al-Kandari

(MBA, UK), J a m ie  O te ro  Villar (CEES, University  o f  Oslo, 
Norway), Todd O 'B rien  (NOAA, USA)

M arch  -  G us ta f  Hallegraf (University  of  T asm ania ,
Australia), Z eren  G urkan  (DTU A qua, D enm ark),  Jo h a n  
Decelle (Roscoff, France),  S am ir  A lliouane (Villefranche, 
France),  ChonyYuan M a o  (University  of  S o u th a m p to n ,  UK), 
Keziah S to t t  (St. A ndrew s ,  UK), C h a r lo t te  M arc inko  (NOC, 
UK), Robin P ingree  (MBA, UK), Lindsay R hona M c p h e r so n  
(University  of  A b e rd e e n ,  UK), M ary  O 'C o n n o r  (NCEAS, USA) 

April -  J a m ie  S h u tle r  (PML, UK), Niall M cGinty  (Galway,
Eire), Kevin C o lcom b (MCGA, UK), J o h a n  D ecelle  (Roscoff, 
France),  Jari H an n in e n  (University  of  Turku, Finland), Eric 
Rehm  (University  of  W a sh in g to n ,  USA)

M ay -  G jert  E. D ingsor (IMR, Norway), Victoria Harris (UCL, 
UK), Dan P e n d le to n  (NOAA, USA), Risa S m ith  (E n v iro n m en t  
C an ad a ,  C anada ) ,  Mel Austin  (PML, UK)

J u n e - C h r i s  Lynam (CEFAS, UK), R abea  D iekm ann  
(University  of  H am burg ,  G erm any) ,  Todd O 'B rien  (NOAA, 
USA), D onna  Ham (University  of  P lym ou th ,  UK), Alan 
B au d ro n  (University  of  A b e rd e e n ,  UK), S an tiago  Alvarez 
F e rn a n d e z  (IMARES, N e th e r lan d s ) ,  Sylvie G u e n e t t e  
(F isheries  a n d  A quatic  C en tre ,  R ennes ,  France), Kristina 
Raab (IMARES, N e th e r lan d s ) ,  V alen tina  Lauria (University  of 
P lym ou th ,  UK)

July -  D onna  Ham (University  of  P lym ou th ,  UK), Rob 
M asef ie ld  (CEFAS, UK), Junya Hira! (University  of  
S o u th a m p to n ,  UK), Su ltan  H a m e e d  (Stony Brook University, 
USA), Dan P e n d le to n  (NOAA, USA)

A ugus t  -  Nick K am enos  (University  o f  Glasgow, UK), R abea  
D iekm ann  (University  of  H am burg ,  G erm any) ,  Junya Hirai 
(University  of  S o u th a m p to n ,  UK), S oph ie  Pitois (CEFAS, UK) 

S e p te m b e r  - S an tiago  Alvarez F e rn a n d e z  (IMARES, 
N e th e r lan d s ) ,  Juan  Carlos M olinero  (IFM GEOMAR, 
G erm any) ,  Carola W a g n e r  (Liebniz Ins t i tu te ,  G erm any)  

O c to b e r  -  C h a r lo t te  M arc inko  (NOC, UK), G ra e m e  Hays 
(University  of  S w a n sea ,  UK), Andy Kenny (CEFAS, UK),
M anal Al-Kandari (MBA, UK), S te p h a n ie  H enson  (NOC,
UK), Paul H arrison (Hong Kong U niversity  of  S c ience an d  
Technology, China)

N o v e m b e r  -  Ed W e s tw o o d  (NOC, UK), G jert  E. Dingspr 
(IMR, Norway), lain S u th e rs  (University  of  N ew  S ou th  
W ales ,  Australia) ,  S a e e d  Sadri (University  o f  P lym outh ,
UK), Alice J o n e s  (NOC, UK), S a m a n th a  Patrick (University  of 
P lym ou th ,  UK), Teunis J a n s e n  (DTU Aqua, D enm ark),  Kevin 
Fried land  (NOAA, USA), Santi Alvarez F e rn a n d e z  (IMARES 
WUR, N eth e r lan d s ) ,  Dave M ackas  (DFO, C anada),  Tom 
Letessier  (University  of  St. A ndrew s ,  UK).

D e c e m b e r  -  Shaylon Stolk (University  of  Glasgow, UK), Chris 
Nall (University  of  Bangor, UK), S oph ie  Pitois (CEFAS, UK), 
S te p h a n ie  H inder  (University  of  S w a n sea ,  UK), Z anda  van 
d e r  W aal (University  o f  N ew castle ,  UK), S arah  B u r th e  (CEH, 
UK).



A ppendix  A. Financial Sum m ary

T he principal s o u rc e s  of  fu n d in g  fo r  2010  a re  b road ly  
d e r iv e d  f ro m  g ra n ts  a n d  c o n t ra c t  in c o m e  f ro m  Core Funding 
O rg an isa t io n s  a n d  R esearch  & A ca d em ic  O rgan isa tions .
Core  Funding  O rg an isa t io n s  p ro v id e  s u p p o r t  f u n d in g  to  
e n a b le  t h e  g e n e ra l  o p e r a t io n  of  t h e  CPR Survey. In 2010  
t h e s e  w e r e :  UK Natural E n v iro n m en t  R esea rch  Council 
(NERC), UK D e p a r t m e n t  o f  E nv ironm en t ,  Food a n d  Rural 
Affairs (DEFRA) & NOAA. R esearch  & A ca d em ic  O rg an isa t io n s  
c o m m iss io n  SAFIFOSto u n d e r ta k e  specific re se a rc h ,  o r  
t o w  specific ro u te s .  SAFIFOS m a y  also  co l la b o ra te  w ith  
o th e r  r e se a rc h  g ro u p s ,  s o m e t im e s  u n d e r  t h e  u m b re l la  of 
In te rn a t io n a l  O rgan isa tions .  In 20 1 0  t h e s e  w e r e  Exxon Valdez 
Oilspill Trust, t h e  N orth  Pacific R esearch  Board, D ep t  of 
F isheries & O c e a n s  C a n ad a ,  British A ntarc tic  Survey, IFREMER 
France, t h e  E u ro p e an  Union, CEFAS, ICES, In s t i tu te  o f  M a rin e  
R esearch  Norway, a n d  o th e rs .  Total incom ing  r e s o u rc e s  for  
2 0 1 0  h av e  in c re a se d  d u r in g  t h e  y e a r  a n d  t o g e t h e r  w ith  o th e r  
in c o m e  f ro m  c h a r i ta b le  activities,  a r e  r e p o r te d  a t  £ 1 ,8 1 1 ,8 0 4  
(2009  £ 1 ,7 9 0 ,087 ) .  Total r e s o u rc e s  e x p e n d e d  fo r  2010  has  
also  in c re a se d  du r in g  t h e  y e a r  r e p o r te d  a t  £ 1 ,6 2 0 ,7 6 2  (2009 
£ 1 ,4 2 8 ,054 ) ,  w ith  t h e  re su l t  o f  an  overall m o v e m e n t  in fu n d s  
of  £ 1 9 1 ,0 4 2  (2009  £362 ,033 ).

T he  F o u n d a t io n  is d e p e n d e n t  on  secu r ing  fu n d in g  f rom  
ex te rn a l  s o u rc e s  t h r o u g h  c o n t ra c ts  a n d  g ra n ts  t o  e n a b le  it t o  
c o n t in u e  its w ork .  D ifferent s o u rc e s  of  fu n d in g  c o n t in u e  to  b e  
inves t iga ted  in o r d e r  t o  diversify t h e  fu n d in g  s t r e a m .

Joint N a tu re  C onservation  
C om m ittee

British A ntarctic  Survey -
NERC

ational Council

Ireland  -  M arin e  Institu te

.cottish N atural H eritage

Leibniz Institu te  G erm any 
EU Ecodrlve

D e p a rtm en t fo r E n v iro n m e n t 
Food & Rural A ffairs (UK) PACIFIC

N atural E nvironm ent 
R esearch  Council (UK)

N orw ay— Institu te o f M arine  
Science

CEFAS-UK

USA— National Science 
 Foundation

D e p a rtm en t fo r Envlronm e 
Food an d  Rural Affairs - 

Fisheries (UK)

In terreg -C H A R M
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Appendix B. Shipping companies assisting the CPR survey in 2010

Routes Towing Vessels Shipping C om pany
A- Hascosay

Hildasay
Northlink Orkney & Shetland Ferries Ltd, S trom n ess ,  Orkney, 
Scotland. To February 2 0 1 0 .  Owners: Seatruck Ferries o f  
W arrenpoint and H eysham . Form March 2 0 1 0 .  Chartered by 
NorthLink Ferries

AT Horizon Kodiak Horizon Lines LLC, Charlotte, North Carolina, USA and Tacoma  
WA, USA

BA, BB, BC, B D Benguela Stream S eatrade  NV, Groningen, N ether lands. Charterers: G ees t  
Bananas Ltd, Fareham, England

C- Tor Ficaria DFDS Tor Line, C o p en h a g en , D enm ark

D, DA, E A, E B Atlantic Companion Atlantic C ontainer Line, G oth en b u rg , S w e d e n

GM Cape Hatteras Duke University, Beaufort, North Carolina, USA (from National  
S cien ce  Foundation, USA)

HE Tor Dania Chartered by DFDS S ea w a y s  AB, C o p en h a g en  from  Imperial 
Shipping AB, G othenburg , S w e d e n

IB & SB Helgoland 

Perseus J

O w ners: MS Helga GmbH & Co, Jork, G erm any  
Charterers: M acA ndrew s Ltd, London. From Feb 2 0 1 0  
Chartered by M acA ndrew s Ltd, London from  Jüngerhans  
M aritim e Services  GmbH, H aren ,Ems Germany. To Jan 2 0 1 0 .

IN Norbay P&O Ferries (Irish Sea) Ltd, Larne, Northern Ireland

LG Tor Petunia DFDS S ea w a y s  AB, C o p en h a g en , Denm ark

LR&V Selfoss Eimskipafelag, Reykjavik, Iceland

M S C Aberdeen Sea Cargo A/S Bergen, Norw ay

NI BBC Reydarfjordur 

S. Rafael

Chartered by Eimskip, Reykjavik from  Phoenix  
R eederei B ereed eru n gs ,  Leer, Germany. To June 2 0 1 0 .  
O w ners: Briese Shiffahrts GmbH, Leer, Germany. Charterers  
Eimskip. From Oct 2 0 1 0

PR Armorique 
Bretagne 
Pont Aven

Brittany Ferries, Roscoff, France

R- Flandria Seaways Norfolk Line Ltd, Felixstowe, Norfolk Line BV, S ch ev en in g en ,  
N ether lands,part  o f  DFDS S ea w a y s  AB C o p en h a g en , Denm ark

SA Pride o f Bilbao 
Cap Finistère

P&O Ferries (Dover) Ltd 
Brittany Ferries, Roscoff, France

ST Green Frost G reen  Reefers AS, Bergen, Norw ay

VJ Skaubryn Seaboard  International Shipping Company, North Vancouver, 
British Colum bia, Canada

Z-, ZB, ZC Reykjafoss Chartered by Eimskipafelag, Reykjavik, Iceland from  Reider  
Shipping BV, W in sch o ten ,  N eth er lan d s
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