Secrets of the Sea 6. How climate change
is impacting our seas
Dr Colin Bannister, Emeritus fisheries scientist at the Centre for Environment, Fisheries
and Aquaculture Science (CEFAS), Lowestoft, takes a look at climate change, and how
it might impact lobster fisheries.
Background
In recent decades, major climate changes have influenced the waters of the North
East Atlantic, including the Western Approaches, and the seas around and to the north of Britain and Ireland. The
effects stem from air-sea interactions that transmit the warming effect of greenhouse gases to the surface waters via
large-scale patterns of atmospheric pressure and wind, producing water temperature changes that modify aspects of

the marine food chain. The global nature of these changes is incontestable, but because ocean systems are complex
the effects on local ecosystems and fisheries are more difficult to measure or verify. Nevertheless, pointers from both
the past and the present show that warming can influence our fisheries, including those for lobster.
Trends in air temperature, sea surface temperature, and pressure patterns
Figure 1 shows that the long
term trend in yearly global air
temperature has increased in
two phases, from 1910 to 1940,
and from the 1980s to the
present day. Temperature has
now reached a maximum of at
least half a degree Celsius
(0.5oC) higher than any
observed previously. These
trends closely follow the
accumulation of greenhouse
gases caused by man-made
activities.

Figure 2 shows the trend in
yearly sea surface temperature
(SST), averaged for all coastal
waters round the UK. SST
increased from 1905 to 1935
(from 10.6oC to 11.1oC), and
again from the early 1980s up to
2010 (nearly one degree, from
10.9oC to 11.8oC). SST clearly
follows global air temperature
closely. Since 2010, average SST
has cooled slightly but the 2014
temperature (12.2oC) is actually
the maximum to date.
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These increases mean that warmer conditions have spread northward into previously
cooler areas. Along our North Sea coast for example, water of 9-10oC has now expanded
from the Wash up to Edinburgh, and is expected to progress further (Reference 1). The
trends are similar all round the UK, but some details differ regionally, warming being
slightly less intense in the Channel, Celtic and Irish Seas, but more intense in the southern
North Sea and in waters north-west of Scotland (Reference 2).
These trends are associated with marked changes in meteorology. Key weather drivers
(high pressure over the Azores, low pressure over Iceland, and the westerly winds driven
between these systems) usually fluctuate over time between strong and weak phases
called the North Atlantic Oscillation (NAO). Since 1980, however, these drivers have
intensified persistently, producing a prolonged positive NAO delivering the markedly
warmer, windier and wetter weather to the UK and Europe (Figures 3 and 4), which we
experience ourselves.

How ecosystems respond
Species are adapted to a particular temperature range, so it is not surprising that many
studies identify a ‘regime shift’ starting in the 1980s and affecting the distribution,
abundance and interactions of key plankton, fish and other creatures. A dominant example
is in the mid-latitudes around the UK, where cold-temperate plankton and fish are
withdrawing northwards to displace sub-Arctic species, to be replaced by warm-temperate
species from further south (Reference 3). Mid-latitude cod-like fishes, which breed best in
cooler water, show a negative response to rising temperatures, but warmer-water species
are spreading and increasing e.g. sole, hake, rays, gurnards, red mullet, boarfish, weavers
and hagfish (Reference 4). A good example of a food chain effect is in the North Sea, where
previously a dominant cold-temperate spring-blooming herbivore (the copepod Calanus
finmarchicus) was a key food for cod larvae hatching in early summer. Since the 1980s it
has been displaced by Calanus helgolandicus, a less abundant autumn-blooming species
that is too small and blooms too late to feed cod larvae effectively, thus slowing recovery
of the cod stock from overfishing (Reference 5). Comparable exchanges between cold
temperate and warm temperate plankton species are now also evident in the Western
Channel (Reference 6).
Effects on lobster fisheries
On coastal grounds, lobsters and their fisheries are dominated by activity and catchability
patterns linked to shelter needs and the seasonal temperature cycle (see Figure 5, where
the low edge of the blue shading is the historical level). Lobsters are least active below 7 oC,
so the traditional fishing pattern is low activity in winter ; a spring fishery when lobsters
start to move and feed ; a dip in early summer when they shelter to moult, mate, or shed
eggs ; a strong fishery in late July/August when temperature peaks and fishers target
hungry lobsters that have moulted and mated ; an autumn decline as the fishery depletes
the stock, and temperature dwindles.
In Figure 5 the red zone depicts the higher seasonal SST around the UK since 2005, the
green line being the 2014 data. Seasonal temperatures have increased by over 2 oC, and
the winter is now warmer than 7 oC. This creates scope for changes to the timing and
duration of seasonal lobster activity, possibly enhancing lobster catch rates in the short
term, and prolonging the fishing season, but in the long run possibly depleting stocks
faster. Unfortunately this could be difficult to verify scientifically, given the incomplete data
collection from our lobster fisheries.
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Studies in North America many years ago showed that lobster catches tended to be higher in warm years (increased
catchability), and that a warm year also led to more juveniles being caught some years later, implying better survival in
the early years of life. This might go some way to explaining UK reports that despite increased lobster effort here,
juvenile lobsters are now more common on the grounds than ever before. Less welcome is new evidence from Rhode
Island (USA) of a marked decline in lobsters on grounds previously fished heavily, but now badly affected by stressful
summer warmth, a higher incidence of shell disease, and the contraction of coastal lobster nurseries into deeper, cooler
water (Reference 7). Summer SST there has reached 25 oC, well above the 20 oC temperature at which American lobsters
show thermal distress. Fortunately our current 17 oC August maximum in UK waters (Figure 5) is lower than these, but
with Rhode Island in mind, and global warming set to continue, I strongly suggest it is time for agencies to start
monitoring coastal lobster fisheries more closely to study the effect of further temperature increases.
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