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Short note
Continuous Plankton Records: a possible reversal in the downward trend  in the 
abundance of the plankton of the N orth  Sea and the N ortheast A tlantic
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T h e d a ta  from  th e  C ontinuous P lankton R eco rder sur­
vey o f th e  N ortheas t A tlan tic  and th e  N orth  Sea 
(G lover, 1967) have indicated th a t, over the  last th ree  
decades o r so , there  has been a clear system atic pattern  
in the year-to -year changes in the abundance of the 
p lank ton  in the form  o f a quasi-linear dow nw ard trend. 
T he trend  occurs over a wide area including th e  whole

o f the N orth  Sea, th e  A tlantic shelf of the U .K ., and the 
open ocean from  Iceland to  the B ay o f Biscay. It is 
show n by 14 ou t o f 24 species o f phytop lankton  and 16 
ou t of 24 species o f Zooplankton (C olebrook , 1982). 
T he ex ten t o f the trend  varies from  area  to  a rea  and 
from  species to  species. T he m ost pronounced  decline in 
abundance  is show n by th e  copepod  Pseudocalanus
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Figure 1. T he g rap h s in a are th e  first p rincipal com ponen ts fo r  Zooplankton and phytop lank ton  o f  th e  annual fluctuations in the 
ab u n d an ce , fo r th e  period  1948 to 1983, in each of th e  12 areas show n in the ch a rt, b. N o t all th e  species occur in all the areas and 
th e  Zooplankton  com p o n en t is based  on  24 species and  247 series w hile th e  phy to p lan k to n  com ponen t is based  on 24 species and 
263 series. S uperim posed  on th e  g raphs are  fitted  fifth -o rder p o lynom ial curves (dashed  lines). T h e  g raphs are scaled to  ze ro  m ean 
and  u n it variance.
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F igu re  2. G rap h s o f  first principal com ponents w ith  superim posed  (dashed  lines) A R M A  m odels, including p red ic ted  values up to 
1993. G rap h  a show s th e  overall Zooplankton com p o n en t also p lo tted  in F igure 1. G raphs b  and c a re  equ ivalen t p lo ts o f the first 
p rincipal com ponents o f  th e  annual fluctuations in th e  abun d an ce  o f to ta l copepods and Pseudocalanus elongatus based  on  data  
fo r  all th e  12 areas in th e  ch art in F igure 1. A ll th e  g rap h s a re  scaled to  ze ro  m ean and unit variance.

elongatus in th e  N orth  Sea w here its num bers a re  down 
to only ab o u t 15 % of those of 30 years ago. M ost o f the 
o th e r  species show  reductions of betw een a q u a rte r to  a 
half over the sam e period.

T h e data  fo r 1983 have recently been added to  the 
tim e series and , w ith these da ta , there  is perhaps an in­
d ication of the  beginnings o f a reversal o f th e  dow nw ard 
trend . F or the first tim e there  are signs o f a consistent 
increase in abundance, from  about 1980 onw ards, af­
fecting m ost o f th e  areas and m ost o f th e  species tha t 
had previously show n declining num bers. F igure 1 
show s graphs o f the first principal com ponents, fo r Zoo­
p lank ton  and phy top lank ton , o f the annual fluctuations 
in abundance  o f 48 species in 12 areas (chart in Fig. 1 b). 
Superim posed on the com ponents in F igure 1 are fitted 
fifth -o rder polynom ial curves. B oth show  an upw ard 
curl fo r the last few years. In  the mid-1960s, th e re  w ere 
also som e indications o f a reversal o f the trend , as can 
be seen in the g raph  for Zooplankton in F igure 1 a. On 
th a t occasion, how ever, the change tended  to  be  lim ited 
to th e  open  ocean areas and to few er species; in  the 
event, the dow nw ard trend  continued for a t least a  fu r­
th e r decade.

In F igure 2 a th e  graph shows again th e  Zooplankton 
com ponent w ith a fitted  (dashed line) autoregressive,

m oving average (A R M A ) m odel, including predicted  
values up to 1993. This technique has no t been  applied 
befo re  to  th e  data from the C ontinuous P lankton R ec­
o rd e r survey and , by accepted  standards, a series of 36 
points is ra th e r short fo r fitting A R M A  m odels. H ow ­
ever, m odels containing th ree  au toregressive and two 
m oving average elem ents w ere fitted  successfully to 
principal com ponents derived from  th e  data  for Zoo­
plank ton  for each o f the 12 areas show n in F igure 1 in 
addition  to  the overall first com ponent; da ta  for Pseu­
docalanus and total copepods are also show n separately 
in Figure 2. T he precise pred icted  values should no t be 
taken  too  seriously. T hey do show , how ever, th a t given 
the structu re  of the tim e series o f observations so far, as 
reflected  in the fitted A R M A  m odels, th e  num bers can 
be expected  to  increase over the next few years, indica­
ting a possible reversal of th e  dow nw ard trend . It is ob­
vious, how ever, th a t several m ore years o f da ta  will be 
needed  to  confirm  this: the in tention  of this no te  is sim ­
ply to  draw  a tten tion , at an early  stage, to  th e  possibility 
tha t the 35-year long decline in the abundance  of the 
p lank ton  o f the N ortheast A tlantic and th e  N orth  Sea 
m ay be com ing to an end.

A  recen t study (C olebrook , in press) has suggested 
tha t th e  dow nw ard trend  in th e  p lank ton  has its origins
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in som e influence, as yet unidentified , on the overw in­
tering stocks. O ur know ledge of the biology o f over­
w intering o f p lank ton  is scanty and th e  fact tha t so far 
the signal has been  a  m ore o r less stra igh t line has not 
helped in the identification  o f possible forcing factors. 
A  reversal o f th e  trend  can only simplify this task.
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