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tematic departures from the predicted values
indicate that a power function may not be an
appropriate statistical model upon which to base
future projections.

The data in figure 3A reveal an approximately
linear rate of collapse from the early 1960s to the
present. A linear (rather than power) regression
of the data for the past 40 years yields an excel-
lent fit: % collapse = 1.83 + 0.65(Year — 1963);
¥ = 0.99. Inclusion of a quadratic term in the
regression does not significantly improve the fit
(P > 0.4) and thus does not support an accel-
erating rate of collapse. This equation indicates
that the world will reach 100% collapsed species

Comment on “Impacts of Biodiversity
Loss on Ocean Ecosystem Services”

John Jaenike

Worm et al. (Research Articles, 3 November 2006, p. 787) used a power relation to predict a global
collapse of fisheries by the year 2048. However, a linear regression of the data for the past 40
years yields an excellent fit, with a predicted date of collapse of 2114. Thus, long-term projections
of fisheries collapse are highly dependent on the specific statistical model used.

“the global collapse of all taxa currently
fished by the mid-21st century (based on
the extrapolation of regression in Fig. 3A to
100% in the vear 2048)"

In their recent paper, Worm et al. (/) predicted

a date that hac cince

relation, which indicates an acceleration in the
rate of species collapse. However, examination
of the percentage of collapsed taxa by year in
figure 3A in (/) reveals a substantial mismatch

hetween nredicted and ahecerved valies aver the

in the year 2114 rather than 2048, which is 2.5
times as long as predicted by Worm et a/. (/). This
alternative analysis indicates that one should not 8
put too much reliance on long-term projections

haced an a enecific ctatictical madel in thic cace
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Comment on “Impacts of Biodiversity
Loss on Ocean Ecosystem Services”

Michael ). Wilberg* and Thomas ]. Miller

Worm et al. (Research Articles, 3 November 2006, p. 787) reported an increasing

of fisheries in a “collapsed” state. We show that

collapse as a fixed percentage of the maximum and that an increase in the numbs
managed fisheries could produce similar patterns as an increase in fisheries with ¢

10% of the maximum.

ased on an analysis of commercial catch
data from 64 large marine ecosystems
(LMEs) spanning from 1950 to 2003,
Worm et al. (1) reported that an increasing pro-
portion of fisheries were in a “collapsed” state.

Fvtrannlatinn af thaca data fiirthar cnaaactad tha
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this may be an artifact of their di

“Collapsed” (%)
& 8

50
60
namics or fishing effort. Rather,v 44
that catch data from a non-trenc oo

log-normally distributed, with @ couown v

and variance. We used the same definition of

collapse as Worm et al. and scored a time series

ac rnllancad in a aivan vaar if tha valia wac lace

T

(Wilberg and Miller)
BERELTEH, EIRFRIEME

similar magnitude of proportions of collapsed
stocks to Worm et al. (Fig. 1B). Simply stated,
applying Worm et al.’s definition of collapse
produces an increasing pattern of collapses over
time even when time series are not declining on
average. Thus, their finding of a significant in-
crease in collapses over time could be due to
chance rather than to declining populations.
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Branch et al (2011, CB)
Contrasting global trends
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(d) Summer flounder Paralichthys dentatus

U.S. East Coast

(e) Rock lobster Jasus edwardsii
New Zealand stock code CRAS
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Figure 3. Time series of catches (gray) and biomass (black) for selected fisheries stocks that were classified as
collapsed (solid circles) by the catch-based method only (a-c), by the biomass-based method only (d-f), and by
both methods (g-1) (data from stock assessments in the RAM Legacy database).
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Branch et al (2011, CB)
Contrasting global trends
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Contrasting global trends
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Figure 3. Time series of catches (gray) and biomass (black) for selected fisheries stocks that were classified as
collapsed (solid circles) by the catch-based method only (a-c), by the biomass-based method only (d-f), and by
both methods (e-1) (data from stock assessments in the RAM Legacy databcdase).
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Worm et al (2009, Science)
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Does catch reflect
abundance?
ers aredivided g i i stimates 3 t

ir hyear to assess the health of fisheries.

Pauly and Hilborn (2013 Nature)
Does catch reflect abundance?

Pauly Hilborn
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VPA
* FLR (http://flr-project.org/doku.php)

e RVPA
(http://cse.fra.affrc.go.jp/ichimomo/fish/rvpa.html)
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e stock synthesis
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e Multifan-CL (http://www.multifan-
cl.org/)
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