Table S1. Description of the criteria for establishing the conditional statements (possible

variants) for each feature of each MSM identified in the present review.

Features

Description of the variable

Conditional statement

Representation of age/size

structured data

Agel/size structured data provides
morphological information for fisheries. This
data is a mean to preview for example, the
distribution of the population, the new
recruitments, maturity at age/size, age/size
selectivity, between several answers which

can be answered with this data.

None: No age/size representation was found, since data
composition was based on biomass pools or other.
Detailed: A detailed representation of age/length
structure was represented for target species

Full: Includes the considerations of the “Detailed”

statement, but also for non-target species.

or functional groups

groups chosen was based in their
involvement in the modelling process,
regardless of whether they were target

species or not.

Biological components Inclusion of lower and/or higher trophic yes
levels not necessarily related to extraction of | no
marine resources (e.g. marine mammals,
seabirds, plankton)

Environmental effects Environmental effects such as sea surface yes
temperature, salinity, nutrients load, between | no
many others, can cause direct mortality and
changes in the carrying capacity of the
systems (A. Hollowed et al., 2000).

Technical interactions Technical interactions are related to bycatch yes
and discards, since one or more fisheries no
might affect the performance of another
fishery or the development of a non-
commercial specie.

Species number included The total number of species or functional 210 100

Functional response

Functional response is the consumption rate
of a given prey by a given predator (i.e.,
number of preys eaten per predator per unit
time) (Holling, 1959; Solomon, 1949). There
are several functional responses, but the

found ones are described

Holling type I: Linear. Proportion of prey consumed is
directly proportional between the consumption rate of an
individual predator and the density of its prey, but there’s
a limitation related to predator satiation (Mackinson et
al., 2003).

Holling type II: Hyperbolic. Proportion of prey

consumed is assumed to decline with increasing prey




density. This is result of predators handling time or
satiation (Hunsicker et al., 2011a)

Holling type IlI: Sigmoidal. Proportion of prey
consumed declines at low and high prey density (Kinzey
& Punt, 2009).

Foraging arena (FA): per-capita consumption by a
predator decreases with the overall abundance of that
predator (Christensen & Walters, 2004; Plaganyi, 2007)

Opportunistic predation (OP): Proportion of prey

consumed depends on: (1) the overlap between predators
and potential prey in the horizontal dimension; (2) size
adequacy between the predators and the potential prey
(this being determined by “predator/prey size ratios”);
and (3) the accessibility of prey to predators related to
their vertical distribution and morphology (this being
determined by means of “accessibility coefficients”
(Griss et al., 2016; Y. Shin & Cury, 2001; Y. J. Shin &
Cury, 2004)

Fixed ration (FR): per-capita consumption is set equal to
the predator’s required daily ration (Plaganyi, 2007)

Not mentioned (hm): there was no mention of the use of

a functional response in to article

Spatial representation

Spatial representation comes in grids or cell,
which enables the inclusion of dispersal and

spatial patterns to estimate migration and/or

mixing rates. This is limited by the field data
(tagging data in some cases) or simulation

capabilities of the models.

yes

no
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Table S3. Results obtained for each MSM identified in this review following the conditions
in Table S1.

id Model aR;ep/'siOzfe Technigal Biological Environ. Numl_oer of sp.or | Functional Spatial
category structure interaction components effects functional groups | response rep.
1 EXT detailed no no no 4 I no
2 EXT biopool no no no 2 | no
3 EXT biopool no no no 2 | no
4 EXT biopool no no no 3 | no
5 EXT biopool no no no 2 nm no
6 EXT biopool no no no 2 1 no
7 DYN detailed no yes no 5 1 yes
8 DYN detailed no no yes 3 1 no
9 DYN detailed no no no 3 | no
10 | DYN detailed no no no 2 | no
11 | DYN detailed no no yes 3 | no
12 DYN biopool no no no 3 FR no
13 | DYN detailed yes no no 4 | no
14 | DYN detailed no yes no 3 nm no
15 | DYN detailed no yes no 4 1 no
16 | DYN detailed yes yes no 4 1 no
17 | DYN detailed yes yes no 17 1 no
18 | DYN detailed yes no no 8 1 no
19 DYN biopool no no yes 6 11 no
20 DYN biopool no no no 5 11 no
21 | DYN biopool no no no 5 11 no
22 DYN detailed no no yes 3 1 no
23 | DYN detailed no no no 3 I no
24 DYN biopool no no yes 10 11 no
25 | DYN detailed no yes no 5 1 no
26 | DYN detailed no no no 4 nm no
27 DYN detailed yes no yes 4 1 no
28 DYN detailed no no no 5 FR no
29 DYN detailed yes yes no 9 1 no
30 DYN detailed yes yes yes 3 | no
31 DYN detailed yes yes yes 10 1 no
32 | DYN detailed yes yes no 2 1 no
33 DYN detailed no yes no 20 1 no
34 DYN biopool yes no yes 5 | yes
35 DYN detailed no yes yes 7 11 no
36 DYN detailed no yes no 12 1 no
37 DYN detailed yes no no 12 1 no
38 DYN detailed no yes no 9 nm no
39 DYN detailed no yes no 11 nm no
40 DYN detailed yes no no 21 1 no




41 | DYN detailed no no no 3 I no
42 DYN detailed no yes yes 4 11 no
43 | DYN biopool no no yes 10 1 no
44 DYN detailed yes no no 3 1 no
45 DYN detailed no yes no 21 1 no
46 | DYN detailed yes no no 6 1 no
47 DYN detailed yes yes no 19 1 no
48 | DYN detailed yes yes no 23 1 no
49 DYN detailed no yes no 21 1 no
50 | DYN detailed yes yes no 21 1 no
51 | DYN detailed no yes no 8 | no
52 | AGG biopool yes yes yes 21 FA no
53 | AGG biopool no yes no 32 FA no
54 | AGG biopool yes yes no 32 FA no
55 | AGG biopool yes yes no 75 FA no
56 | AGG biopool no yes no 27 FA no
57 | AGG biopool yes yes no 39 FA no
58 | AGG biopool yes yes no 41 FA yes
59 | AGG biopool yes yes yes 33 FA no
60 | AGG biopool yes yes no 48 FA no
61 | AGG biopool no yes no 11 FA no
62 | AGG biopool no yes no 28 FA no
63 | AGG biopool no yes no 23 FA no
64 | AGG biopool yes yes no 65 FA no
65 | AGG biopool yes yes no 37 FA no
66 | E2E full yes yes yes 81 1 yes
67 | E2E full yes yes yes 52 1 yes
68 E2E full yes yes yes 53 1 yes
69 E2E full yes yes yes 45 1 yes
70 | E2E full yes yes yes 54 1 yes
71 E2E full yes yes yes 62 1 yes
72 | E2E full no yes no 43 1 yes
73 E2E full yes yes yes 58 1 yes
74 | C&H full yes yes no 10 OP yes
75 C&H detailed yes yes yes 3 11 yes
76 C&H full no yes no 14 OP yes
77 C&H full yes yes yes 15 1 yes
78 C&H full no yes no 10 OoP yes
79 C&H full no yes no 25 OP yes
80 C&H detailed no yes yes 5 1 yes
81 C&H full no yes no 21 OP yes
82 C&H full yes yes yes 16 OP yes
83 C&H full no yes yes 97 OoP yes
84 | C&H full yes yes yes 11 OoP yes
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