Appendix S2
Ecological Applications

Estimating sensitivity of seabed habitats to disturbance by bottom trawling based on the
longevity of benthic fauna.
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Critical trawling intensity for a reduction in the relative biomass of long-lived taxa

The critical trawling intensity at which the biomass of long-lived taxa is reduced to a certain proportion (p) of

the untrawled biomass B, is derived as follows.

The estimated cumulative biomass — longevity relationship is
1n%~ Bo + By In(L) + BH + B3 In(T) + B, In(T) * H + BsIn(L) * H + B¢ In(L) *In(T) [S1]
—BL

where Lis longevity, T is the annual trawling intensity and H is the habitat variable. This equation can be

rearranged to obtain an equation for the cumulative biomass proportion B; of taxa with longevity < L:

exp(Bo+B1In(L)+B2H+P3 In(T)+L4In(T)*H + 5 In(L)*H + B In(L)* In(T))

L™ 14exp(Bo+B1 In(L)+ B2 H+B3 In(T)+B4 In(T)*H + Bs In(L)+H + Bg In(L)* In(T)) (52]
[S1] can also be rearranged to obtain an equation for trawling intensity:
In(T) = (In(BL/(1—B1))—(Bo+B1In(L)+B2H + Bs In(L)+H) 53]

B3+ BaH + Bs In(L)

The reference biomass B,..r = 1 — By, (Figure SM2) of the untrawled habitat can be calculated from [S2] by

setting longevity to 10 years and trawling intensity to a value of 0.01 yr?,

__exp(Bo+P1In(10)+B2H +B31n(0.01)+B41n(0.01)+H + B5In(10)+H + P In(10)*1n(0.01))
1+exp(Bo+B1In(10)+B2H +P31n(0.01)+8,In(0.01)+H + B5In(10)+H + Be1n(10)In(0.01))

Bres = [S4]

We then define the critical trawling intensity T,(p) as the trawling intensity at which the biomass proportion of
long-lived taxa (L > 10 years, By is reduced to a fraction p of its value in absence of trawling. This critical

trawling intensity can be obtained by substituting B, = 1 — pB,..¢ in equation [S3]:

In(1-pBref/(0Bref))—(Bo+B11n(10)+B2H + Bs 1n(10)*H)] s4]

Te(p) = exp [ B3 + B4 H + B In(10)

The above equation includes one habitat variable (H), but can be extended to include several habitat variables
and their interaction with trawling intensity and longevity.
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Figure S1. Cumulative biomass distribution of the benthos in an untrawled habitat (black line). The grey line
shows the cumulative biomass of the benthos in a habitat where trawling has reduced the biomass of the taxa

with a longevity >10 years to p * Br.f.



