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In 2009 , the European Com m ission estim ated tha t 88%  of m onitored m arine fish stocks were 

overfished, on the basis of data tha t go back 20  to  4 0  years and depending on the species 

investigated. However, com m ercial sea fishing goes back centuries, calling in to question the 

va lid ity  of m anagem ent conclusions drawn from  recent data. W e com piled statis tics of annual 

demersal fish landings from  bo ttom  traw l catches landing in England and W ales dating back 

to  1889, using previously neglected UK G overnm ent data. W e then corrected the figures fo r 

increases in fish ing power o v e rtim e  and a recent sh ift in the proportion of fish landed abroad to  

estim ate the change in landings per un it of fish ing power (LPUP), a measure of the com m ercial 

p roductiv ity  of fisheries. LPUP reduced by 9 4 % —17-fo ld—over the past 118 years. This im plies 

an extraord inary decline in the ava ilab ility  of bo ttom -liv ing  fish and a profound reorganization 

of seabed ecosystems since the nineteenth century industria lization of fishing.
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A R T I C L E

M ost assessments of fish stocks do not take long-term his­
torical data into account1, yet commercial sea fishing has 
been taking place for hundreds of years2. The first refer­

ence to bottom trawling anywhere in the world, the main method 
of catching bottom-living fish today, was in 13763. Until the early 
nineteenth century, bottom trawlers were sail powered and fished 
close to ports. However, the development of railways from the 1830s 
onwards increased the demand for fish from inland urban popula­
tions, and bottom trawling quickly became more widespread4.

The development of steam trawlers in the 1880s marked the 
beginning of a rapid expansion of fishing effort that continued 
until the late twentieth century5. Steam power enabled vessels to 
fish further offshore, for longer durations, with larger gear, which 
could reach deeper5. In the United Kingdom, steam trawlers com­
peted for fish with line fishers and trawling became highly contro­
versial, leading to a government enquiry in 1885 to examine claims 
of reducing fish stocks and habitat damage6. The enquiry failed to 
reach any firm conclusions because of the absence of fishery statis­
tics. It recommended that catch data should be collected, and from 
1889 onwards, fishery statistics were gathered for all major ports of 
England and Wales. These data provide invaluable, but until now 
neglected, information on fish landings and fleet composition that 
enables us to reconstruct the changing fortunes of the industry since 
the late nineteenth century.

Previous studies have estimated long-term changes in fish stocks 
in the North Atlantic. Christensen et al.7 used trophic-balanced 
models to estimate the past biomass of predatory fishes. Their data 
suggested that predatory fish had declined by 90% since 1900. Myers 
and Worm8 used different data sets to arrive at a similar conclusion, 
namely, that global predatory fish biomass today is only about 10% 
of preindustrial levels. Another approach by Jennings and Blan­
chard9 used macroecological theory to predict the abundance and 
size structure of unexploited fish communities in the North Atlantic 
and North Sea. Their study suggested that the current biomass of 
large fishes in the North Sea weighing 4-16 and 16-66 kg, respec­
tively, is 97.4 and 99.2% lower than it would be if no fishing had 
occurred. Rosenberg et al.10 used historical fishing records to model 
past cod biomass on Canadas Scotian Shelf and estimated that the 
cod population had been reduced by 96% since 1852 as a result of 
intensive fishing. Rose11 modelled past Newfoundland cod biomass 
back to 1505 using a combination of reconstructed landings, cod 
biology and climate records. His model demonstrated that, whereas 
stocks had declined and rebounded in the past as a result of chang­
ing climatic conditions, intensive fishing led to collapses in the late 
twentieth century. Rose estimated that, by 1992, only one-third of 
1% of the original Newfoundland cod population remained11.

UK Government data enable us to trace the extent and pattern 
of decline, in unprecedented detail, for an entire, mixed species fish­
ery covering a wide range of bottom-living species. The northeast 
Atlantic fishing grounds exploited by the UK fleet represent one of 
the most productive and intensively exploited in the world, and to 
our knowledge, the data represent the longest continuous national- 
scale fisheries statistics. These empirical data offer the opportunity 
to explore the validity and generality of inferences from theoretical, 
modelling and single species studies. They reveal the effects of bot­
tom trawl fishery on populations, and the way in which the fleet 
adapted to declines over the past 118 years by making technological 
advances and shifting to different fishing grounds.

Results
Data collection. We compiled data on demersal (that is, bottom- 
living species such as cod, haddock and plaice) fish landings into 
England and Wales and the United Kingdom overall (excluding 
shellfish) from 1889 to 2007. Figure la  shows a rapid increase in 
total landings from the late nineteenth century to the mid-twentieth 
century corresponding to growth of the fleet, technological progress
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Figure 11 Change in landings and fishing power of bottom-living fish 
from 1889 to 2007. (a) Total landings of bottom-living fish species into 
England and Wales (closed circles) and the United Kingdom (open circles) 
by British vessels from 1889 to 2007. (b) Estimated total fishing power of 
large British trawlers registered to England and Wales from 1889 to 2007. 
Closed circles indicate sail trawlers, open circles indicate steam trawlers 
and closed triangles indicate motor trawlers.

and expansion to new grounds. The increase was punctuated by 
abrupt declines during the two world wars when fishing became too 
dangerous and vessels were put to other uses2. After World War II, 
landings went into long-term decline, despite heavy investment in 
the fleet.

Changes in fishing power. There have clearly been vast changes to 
landings within British fisheries since records began in 1889, but how 
much are declines due to overexploitation? Landings are a product of 
fish availability, fishing effort and regulations on catches. Improve­
ments in technology and migration to new fishing grounds can keep 
landings high even as stocks decline. By contrast, reduced fishing 
effort may lead to a reduction in landings, which does not reflect a 
decline in wild fish populations. To determine the underlying trends 
in fish availability, we indexed landings against the changing fishing 
power of the fleet. ‘Fishing power’ is a measure of how fishers increase 
their catching power over time, for example, by improvements in 
gear, or ability to detect fish (for example, larger boats and engines, 
tougher, lighter nets and electronic fishing gear). This technological 
creep, as it is called, has to be factored out if one is to produce a reli­
able, long-term index of change in the productivity of fishery.
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To estimate changes in fishing power, we extracted data on the 
numbers of large British trawler vessels registered to English and 
Welsh ports from 1889 to 2007 (data were not available for the United 
Kingdom overall until 1965). ‘Large’ vessels are those recorded as 
first-class vessels in statistical tables. During 1935, inshore fishing 
by smaller vessels accounted for only 1% of white fish landings in 
England and Wales, and in 1955, 97% of the demersal catch was 
landed by first-class (large) vessels. By 1982, the majority of the 
demersal catch (78%) was still being taken by these vessels12. We 
combined these data with estimates of increases in fishing power of 
individual vessels since the 1880s13 to provide a measure of change 
in the overall fishing power of the English- and Welsh-registered 
fleet. Fishing power is expressed in ‘smack units’, equivalent to the 
catching power of one sailing trawler in the late 1880s14.

Figure lb shows the changing composition of the fleet over time. 
The sail trawling fleet began with around 2.5 times the overall fish­
ing power of steam trawlers in 1889, but the latter had eclipsed the 
sail fleet by the beginning of the twentieth century. Steam power 
peaked in the inter-war period, but declined after World War II as 
diesel engines were adopted. A comparison of Fig. la,b shows that 
total fishing power continued to increase after World War II and 
peaked in 1972, well after landings began to fall.

Landings per un it of fishing power. In Fig. 2a, we divide landings 
by fishing power to provide a measure of the productivity of fishing 
from 1889 to 2007. Although not a direct measure of stock size, this 
index o f ‘landings per unit of fishing power’ (LPUP) (closed circles) 
offers insight into the availability of commercially valuable fish to the 
fleet. The picture is complicated slightly from the mid-1970s when 
landing limits for some species began to be introduced. In 1983, the 
European Common Fisheries Policy was formally enacted, intro­
ducing a system for setting total allowable catches among member 
states15. However, by this time, most of the decline in fisheries had 
already played out (Fig. 2a).

Since the onset of the Common Fisheries Policy, a growing pro­
portion of catches by the English and Welsh fleets has been landed 
into mainland Europe (6% in 1988, rising to 34% in 2007). We cor­
rected Fig. 2a for this shift using data from UK Sea Fisheries Statisti­
cal Tables, hence the curve better reflects fish availability. Compa­
rable fishery statistics for Scotland were only available from 1924 
onwards. However, they show a nearly identical pattern to those of 
the English and Welsh fleets over the same period (Fig. 2b).

From 1924 to 1982, government statistics also report landings 
per 100 h of fishing by large trawlers (the time trawls were in the 
water). Figure 2a (open circles) shows that this more direct meas­
ure of landings per unit effort closely matches the trend in landings 
per unit power and suggests that the latter is a reliable indicator of 
fish availability. In addition, more comprehensive data on changes 
to fishing power during the late nineteenth century were collected 
by Garstang, which closely match our results for the early part of the 
time series. As early as 1900, Garstang demonstrated that although 
landings of fish into England and Wales had increased in the preced­
ing decade, this was because of technological advances and growth 
in fleet size (Fig. lb). When the latter was accounted for, he showed 
that LPUP decreased by around 39% in the last 10 years of the nine­
teenth century. Garstang was able to collect more comprehensive 
data by collaborating directly with smack owners of the time and by 
including liner vessels in his analysis14.

Phases in the fisheries. Figure 2a reveals four phases in the fisheries 
of England and Wales. Phase 1, from 1889 to the onset of World War 
I, corresponds to the rapid industrialization and intensification of 
fishing in home waters. During this period, the fleet was converted 
from sail to steam power. Landings increased, but new technology, 
more boats and expanded grounds masked a steep decline in fish 
stocks14. Phase 2 covers the inter-war years of 1919-1939 and saw a
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Figure 2 1 Trends in the productivity of bottom fisheries (trawls), (a) Landings 
of bottom-living fish per unit of fishing power of large British trawlers. Closed 
circles show landings per unit of fishing power (LPUP) into England and Wales, 
open circles show landings per unit of fishing effort of large British trawlers 
(corrected for changes in fishing power) into England and Wales, (b) Landings 
of bottom-living fish per unit of fishing power of large British trawlers from 
England, Wales and Scotland. Closed circles show LPUP into England and 
Wales, open circles show LPUP into Scotland, (c) Summed spawning stock 
biomass of species in waters around the United Kingdom, where assessments 
are available (species included were cod, haddock, plaice, sole, whiting, 
saithe and hake). Spawning stock estimates were taken from ICES sub-areas 
appropriate to these species and in proximity to the United Kingdom, including 
Illa (Skagerrak), IV (North Sea), Via (West of Scotland), Vlb (Rockall), Vila 
(Irish Sea), Vlld-e (English Channel) and Vllf-k (Celtic Sea). The hake stock 
from sub-areas Villa, b was also included.

second wave of expansion as fishing vessels sought new grounds in 
the Arctic and West Africa2. The exploitation of these unexploited 
grounds brought an increase in LPUP that lasted until the late 1950s.
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Phase 3 covers the precipitous collapse in catches between 1956 and 
1982 as distant-water stocks became fully exploited2. Towards the 
end of this period, there was a sharp contraction in distant-water 
fishing opportunities, as Iceland and other nations declared first 50, 
then 200 nautical mile Exclusive Economic Zones. However, the 
timing of these moves (late 1960s to late 1970s) indicates that they 
were a response to declines in fish stocks5 rather than a cause of 
the collapse in fish landings experienced by the English and Welsh 
fleets. Phase 4 began in 1983 with the formal creation of the Com­
mon Fisheries Policy. Comparison of Fig. la,b shows that landings 
into England and Wales were only maintained throughout the 1960s 
because of an increase in fishing power. A sharp decline in LPUP 
began in 1957, a decade before the collapse in landings began.

Changes in stock biomass. Regulation of landings under the Com­
mon Fisheries Policy from 1983 makes it difficult to discern trends 
in underlying fish stocks from LPUP data. However, direct estimates 
of spawning stock biomass are available after 1982 for seven prin­
cipal demersal species that together made up over half of the total 
landings, and show that during the period up to 2007, combined
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Figure 3 | Landings of bottom-living fish per unit of fishing power of all 
British bottom-gear vessels. Landings per unit of fishing power (LPUP) 
of large British trawler vessels (closed circles) into England and Wales, 
compared with LPUP of all large bottom-gear vessels (trawlers, liners, 
Danish seines) (open triangles). There is a close correspondence between 
patterns of change in landings per unit of fishing effort between the bottom 
trawl data and the all-fishing methods data set.

stocks around the United Kingdom declined by 42.6% (Fig. 2c)16, 
whereas LPUP for the same period declined by only 5.0% (Fig. 2a). 
If LPUP had tracked stocks rather than quotas, the measure would 
have declined by 96.7% since 1889—a 30-fold decline—rather 
than 94%. We contend that EU management of fisheries has held 
up landings in the face of stock decline over this period. Under the 
Common Fisheries Policy, politicians have, since 1984, routinely 
set quotas 25-35% higher than levels advised as safe by scientists, 
thereby propping up landings even as spawning stocks fell2.

Other gears used to target bottom fisheries. Throughout the 
118-year time series, trawl vessels were responsible for the majority of 
demersal landings. In 1935, large trawlers landed 96% of the demersal 
fish caught by large British fishing vessels using demersal gear, and in 
1955 landed 91%. Throughout the 1950s, the Danish seine increased 
in importance as a demersal gear, but by 1982, large trawlers still 
landed 74% of the total demersal catch by large vessels12.

LPUP were calculated for other large vessels (liners and Dan­
ish seines) during the years for which disaggregated landings were 
available (1903-1982) by calculating the average landings per ves­
sel per year, and comparing these with the average landings of a 
trawl vessel per year to provide a relative unit of fishing power 
(Fig. 3). LPUP by trawlers alone have previously been shown in 
Fig. 2. However, we found that there was very little difference in 
overall LPUP during the period 1903-1982 (using trawlers alone, 
LPUP = 88.9% decline; including all gears, LPUP = 91.0% decline). 
Since the onset of the Common Fisheries Policy, trawlers have 
continued to dominate landings.

Data on individual species. Table 1 shows changes in catch rates for 
individual species, with some losses estimated at greater than 99%. 
Haddock, for example, have declined over 100 times, and halibut by 
500 times since records began. These declines are much greater than 
those suggested by the shorter time series of data used to underpin 
fisheries management in Europe, and show that in many cases 
todays fisheries are sustained by populations of species that should 
be considered commercially extinct.

Discussion
Landings per unit power figures suggest that the availability of bot­
tom-living fish for the fleet fell by 94% from 1889 to 2007. This 
implies a massive loss of biomass of commercially fished bottom- 
living fish from seas exploited by the UK fleet. The loss is particu­
larly serious as it encompasses an entire component of the marine 
ecosystem rather than a single species.

The collapse in fisheries productivity is brought into sharp relief 
by the landings data. In 1889, a largely sail-powered fleet landed twice 
as many fish into the United Kingdom than the present-day fleet of

Table 1 1 Single species landings per unit of fishing power (LPUP) by the English and Welsh trawl fleet.

Species Early averaged LPUP 
(t)  (s.d.)

Early LPUP timescale Latest averaged LPUP 
(t)  (s.d.)

Latest LPUP timescale Percent decline

Cod 4.27 (0 .350) 1889-1893 0.58 (0 .074) 2 0 0 3 -2 0 0 7 86.6
Brill 0 .2 0 (0 .0 1 0 ) 1890-1894 0.03 (0 .005) 2 0 0 3 -2 0 0 7 85.7
Plaice 8 .18(0 .344) 1889-1893 0 .2 3 (0 .0 2 4 ) 2 0 0 3 -2 0 0 7 97.2
Skates and rays 1 .34(0 .092) 1902-1906 0.22 (0 .0 0 8 ) 2 0 0 3 -2 0 0 7 83.4
Turbot 0.21 (0 .0 4 0 ) 1903-1907 0.03 (0 .003) 2 0 0 3 -2 0 0 7 84.8
Wolffish 0.19 (0 .026) 1903-1907 0.01 (0 .002) 20 0 1-2005 95.8
Conger eel 0 .2 0 (0 .021) 1902-1906 0.02 (0 .003) 2 0 0 2 - 2 0 0 6 89.2
Haddock 20.72 (1.335) 1889-1893 0.19(0.041) 2 0 0 3 -2 0 0 7 99.1
Hake 1.63 (0 .392) 1891-1895 0.07 (0.014) 2 0 0 3 - 2 0 0 7 95.2
Halibut 1.03 (0.154) 1890-1894 0 .0 0  (0 .0 0 0 ) 2 0 0 2 - 2 0 0 6 99.8
Ling 1.17(0.146) 1889-1893 0.05 (0 .0 0 9 ) 2 0 0 3 -2 0 0 7 95.7

LPUP w e r e  a v e r a g e d  for  t h e  f i r st  a n d  l a t e s t  5  y e a r s  of  t h e  f i s h e ry  ( t i m e s c a l e s  s h o w n ) .  LPUP a r e  b a s e d  u p o n  la n d i n g s  by  Br it ish v e s s e l s  
r e c t e d  t o  t a k e  a c c o u n t  of  v e s s e l s  l a n d in g  th e i r  c a t c h  in t o  o t h e r  c ou nt r ie s .

(UK  v e s s e l s  a f t e r  1 9 9 0 )  in to  E ngl an d  a n d  W a l e s .  LPUP w e r e  co r -

4 NATURE COMM UNICATIO NS 11:15 | DOI: 10.1038/ncomms1013 | w w w.nature.com /naturecom m unications 

© 2010 Macmillan Publishers Limited. All rights reserved.

http://www.nature.com/naturecommunications


NATURE COMMUNICATIONS | DOI: 10.1038/ncomms1013 A R T I C L E

technologically sophisticated vessels. One hundred years ago, in 1910, 
the fleet landed four times more fish into the United Kingdom than it 
does today. Peak catches came in 1938, when landings were 5.4 times 
more than today. The trawl fishery first expanded in southern Eng­
land in the early nineteenth century and then spread northwards3. 
The decline in landings for English and Welsh fleets is even more 
stark (Fig. la) with a decrease of 4.3 times since 1889, 9.3 since 1910 
and a peak in 1937 of 14.2 times more landings than today.

The year 1889 does not represent the onset of fisheries intensi­
fication in England and Wales; it simply picks it up from the point 
when catch statistics become available. As early as 1863, complaints 
about the declining condition of demersal fish stocks (mainly near­
shore) led to a Royal Commission of Enquiry into fisheries.

One complication with using LPUP data as an index of fish avail­
ability to the fleet is the problem of discarding, that is, fish caught 
but not landed. Although the Common Fisheries Policy has been 
extensively criticized for requirements to discard overquota species, 
the issue of discarding commercial and bycatch species has been a 
concern since trawling began17-19.

Because of a lack of quantitative information, we were unable to 
incorporate discard estimates into the data set. However, because 
most of the collapse pre-dates the Common Fisheries Policy, any 
subsequent increases in discarding would have little effect on the 
overall picture. For example, if an arbitrary increase in discard rate 
of 50% is included within landings since 1983 to account for regula­
tory discards, the overall decline of LPUP into England and Wales 
since 1889 would still be greater than 91%.

Historical data are increasingly recognized as being vital to our 
understanding of long-term human impacts and necessary to pro­
vide a baseline measure by which to judge the condition of eco­
systems20-22. Although our data on LPUP do not provide a direct 
estimate of fish stock decline, they clearly illustrate how the rewards 
of fishing have fallen since the 1880s. For every unit of fishing power 
expended today, bottom trawlers land little more than one-seven­
teenth of the catches in the late nineteenth century. Our results lend 
strong empirical support to previous inferences on levels of fish popu­
lation decline from theoretical research9, single species studies10,11 
and mixtures of model and data7. It is clear that seabed ecosystems 
have undergone a profound reorganization since the industrializa­
tion of fishing and that commercial stocks of most bottom-living 
species, which once comprised an important component of marine 
ecosystems, collapsed long ago. The Common Fisheries Policy was 
not responsible for this collapse, although under its auspices most 
stocks have continued to decline. Our findings emphasize the need 
for urgent action to eliminate overexploitation of European fisher­
ies and rebuild fish stocks to much higher levels of abundance than 
those that prevail today.

Methods
Landings d ata . D ata  on  fish  land ings  an d  vessel n u m b e rs  fo r E ng lan d  an d  W ales 
w ere  ta k en  fro m  an n u a l Sea F isheries S tatistics p u b lish ed  by  th e  D ep a rtm en t 
fo r E n v iro n m en t, F o o d  a n d  R ural A ffairs, a t h ttp ://w w w .m fa.gov .uk /statistics/ 
ukseafish -arch ive .h tm  (M arine  a n d  F isheries A gency, 2009). D a ta  fo r S cotland 
w ere  co lla ted  fro m  an n u a l Sco ttish  Sea F isheries S tatistical Tables, a t h ttp ://w w w . 
sco tland .gov .uk /T op ics/S ta tistics/B row se /A gricu ltu re-F isheries/PubF isheries (The 
Sco ttish  G o v ern m en t, 2009).

The data  describe  land ings o f  b o ttom -liv ing  fish (exclud ing  shellfish) in to  
E ng lan d  an d  W ales b y  B ritish -reg is te red  vessels fro m  1889 to  1989. A fter 1990, 
land ings  are b y  U K -reg is tered  vessels because  o f  changes in  th e  fo rm a t o f s tatistical 
tab les. E arly  land ings  d a ta  w ere p ro v id ed  in  U K  hun d red w eig h ts  a n d  have been  
co n v e rted  in to  m e tr ic  ton n es.

C alcu lating fish in g  pow er. W e ca lcu la ted  th e  fish ing  pow er o f traw l vessels 
th ro u g h o u t th e  tw en tie th  ce n tu ry  u s in g  th e  ‘sm ack  u n it’ as th e  baseline u n it  o f 
fish ing  pow er (th e  fish ing  p o w er o f  a typical 1880s sail traw ler, o r sailing sm ack  as 
th e y  w ere  th e n  ca lled )14. F ro m  1889 to  1898, fish ing  pow er estim ates fo r traw ler 
vessels w ere ta k en  d irec tly  fro m  G ars tan g s  research 14. F ro m  1889 to  2007, we 
u sed  estim ates by  E nge lhard13 o f  changes in  fish ing  pow er fo r a typical N o r th  Sea 
traw le r th a t w as fish ing  fo r cod , as th ro u g h o u t th e  tw en tie th  cen tu ry , co d  an d  o th e r

ro u n d fish  fo rm e d  th e  m a jo rity  o f  d em ersa l land ings  (fo r exam ple, d a ta  fro m  the  
Sea F isheries S tatistical Tables show  th a t d u r in g  th e  p e r io d  1906-2006, co d  la n d ­
ings by  B ritish  a n d  fo reign  vessels in to  E ng lan d  a n d  W ales averaged  over 40%  of 
to ta l dem ersa l land ings , w hereas  h a d d o c k  land ings  averaged  14%). O tte r  traw l es ti­
m ates w ere  u sed  after th e  in tro d u c tio n  o f o tte r  traw ls in  1895, as th e  m a jo r traw ling  
cen tres a ro u n d  th e  U n ited  K ingdom  quick ly  ad o p ted  th is  gear because o f  its grea ter 
efficiency, m ak in g  it th e  m o s t im p o rta n t gear fo r th e  cap tu re  o f  b o tto m  fish23. In  
in stances in  w h ich  E nge lhard  p ro v id ed  a range o f  fish ing  pow er estim ates fo r a 
g iven year, m e d ian  values w ere  u sed . H is s tu d y  p ro v id e d  a n u m b e r  o f estim ates of 
fish ing  pow er at d ifferent po in ts  th ro u g h o u t th e  tw en tie th  cen tu ry . W e in te rp o la ted  
b etw een  these  po in ts  to  p ro v id e  ann u a l estim ates o f  fish ing  pow er. To ca lcula te the  
overall fish ing  po w er o f  th e  fleet, fish ing  pow er estim ates w ere m u ltip lied  by  the  
reg istered  n u m b e rs  o f first-class traw lers ev e ry  yea r (d a ta  fro m  Sea F isheries S tatis­
tical Tables). F o r pe rio d s  fo r w h ich  n u m b e rs  o f  reg istered  vessels are n o t available 
(1990 -1996 ), k n o w n  data  fro m  1989 a n d  1997 w ere  in te rp o la ted  to  es tim ate  vessel 
n u m b e rs . F irst-class (large) vessels w ere  th o se  reg istered  as hav ing  at leas t 15-to n  
gross w eigh t (1889 -1954 ). F ro m  1955 th is  w as altered  to  vessels o f  40 feet o r m ore  
reg istered  len g th  (12.2 m ) u n til 1990 w h en  th e  fo rm a t w as again  altered  to  re p o rt 
vessels as less th a n  o r g rea ter th a n  10-m  reg istered  leng th . F ro m  th is  po in t, first- 
class vessels are classified as th o se  over 10 m  o f  reg istered  leng th .

C alcu lating LPUP. This m easu re  w as ca lcu la ted  by  d iv id ing  ann u a l land ings  o f de ­
m ersa l fish by  th e  fish ing  pow er o f  th e  traw ler fleet. F ish ing  pow er o f o th e r b o tto m  
gears w as n o t in c lu d ed  (see desc rip tio n  o f  w ork ings  above). R estric ting  o u r  ca lcu ­
la tions to  data  o b ta in ed  fro m  traw lers alone has resu lted  in  a m o re  conservative 
es tim ate  o f  change. F or exam ple, i f  estim ates o f f ish ing  po w er o f o th e r dem ersal 
gears are in c lu d ed  w ith in  th e  ca lcu la tions th ro u g h o u t th e  en tire  tim e  series, overall 
declines in  LPU P are es tim ated  at 95% fro m  1889 to  2007, ra th e r  th a n  94% using  
traw lers alone.

Before 1988, w e assum ed  th a t land ings  b y  vessels reg istered  to  E ng lan d  an d  
W ales w ere  lan d ed  in to  E ng lan d  an d  W ales ra th e r  th a n  to  o th e r co u n tries . This is 
backed  by  sources th a t ind ica te  th a t, th ro u g h o u t m o s t o f  th e  tw en tie th  cen tu ry , th e  
am o u n t o f  bo tto m -liv in g  species th a t lan d ed  in to  o th e r co u n tries  w as insignificant, 
an d  th a t Eng lish  a n d  W elsh  boats  largely  served  th e  h o m e  m a rk e t14’19. H ow ever, 
th e  in tro d u c tio n  o f  th e  C o m m o n  F isheries P o licy  in  1983 altered  m arkets , an d  
a significant am o u n t o f fish caugh t by  U K  vessels b egan  to  be  lan d ed  in to  o th e r 
co u n tries . The percen tage  o f land ings  ab road  by  U K  vessels w as u sed  as a p roxy  
to  c o rrec t fo r th is , as da ta  on  land ings  ab ro ad  b y  E ng lish  an d  W elsh  vessels alone 
w ere  n o t available. W e ad d e d  th e  w eigh t o f fish lan d ed  ab ro ad  to  those  lan d ed  in to  
E ng lan d  an d  W ales, befo re d iv id ing  b y  fish ing  pow er.

S co ttish  landing s ta t is t ic s . L andings o f  d em ersa l fish by  B ritish  vessels in to  Scot­
la n d  w ere  also co llated  fro m  1924 to  2007, a longside n u m b e rs  o f first-class steam , 
m o to r  an d  sail traw lers reg istered  to  Sco ttish  p o rts . The sam e fish ing  pow er data  
tre n d  w as u sed  to  ca lcu la te  th e  fish ing  po w er o f th e  fleet, as fo r E ng lan d  a n d  W ales. 
D u rin g  1990-1997 , da ta  w ere  n o t available on  n u m b e rs  o f  first-class Sco ttish -reg is­
te red  traw lers (over 1 0 m  in  leng th ); the refo re , da ta  fo r th e se  years w ere  in te rp o la t­
ed  fro m  k n o w n  data  fo r 1989 a n d  1998. D a ta  o f land ings  in to  o th e r  co u n tries  w ere 
also co rrec ted  fo r u s ing  th e  sam e U K  data  as fo r E ng lan d  an d  W ales.

C alcu lating fish in g  effort data . L andings p e r  u n it o f fish ing  effo rt w ere  in c luded  
in  th e  Sea F isheries Statistical Tables f ro m  1924 to  1982, p rov id ing  land ings  pe r 
100 h  o f fish ing  by  first-class B ritish  traw lers lan d in g  in to  E ng lan d  an d  W ales. The 
to ta l h o u rs  fished  an d  to ta l d em ersa l land ings  b y  sail, s team  an d  m o to r  traw lers 
w ere  g a th ered  fro m  each  yea r to  p rov ide  land ings  p e r  100 h  th a t fish ing  w as in  
p rogress. T he p ro p o rtio n  o f land ings cau g h t by  sail, s team  a n d  m o to r  traw lers was 
w eigh ted  acco rd ing  to  th e ir  d ifferent relative levels o f fish ing  po w er each  year, 
a llow ing us to  c o rrec t fo r im provem en ts  in  fish ing  pow er over tim e.
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