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Supplementary Appendix: Determination of the Environmental Impact Classification of Alien Taxa
(EICAT) rating

Following Hawkins et al. (2015)", the crab species were classified according to their negative environmental impacts
across their global introduced range. As it was not possible to assess current impacts based on the available
literature, only the maximum impact (i.e. greatest negative impact recorded) was considered. During classification,
the impacts of each alien crab species was categorised under one of the 12 mechanisms by which impact can
occur: (i) competition; (ii) predation; (iii) hybridization; (iv) transmission of diseases to native species; (v) parasitism;
(vi) poisoning/toxicity; (vii) bio-fouling; (viii) grazing/herbivory/browsing (defined as grazing from this point); (ix)
chemical, (x) physical, or (xi) structural impact on the ecosystem; and (xii) interaction with other alien species
(denoted here as ‘interaction’). For each species, the reported impacts were assigned to one of five categories to
obtain the impact rating (hereafter referred to as the EICAT rating). In order of ascending severity of impact, the
EICAT ratings are: Minimal Concern (MC), Minor (MN), Moderate (MO), Major (MR), and Massive (MV). Species
with known alien populations, but for which no impact information was found, were classified as Data Deficient (DD).
A confidence rating (low, medium or high) was assigned to these impact categories to quantify uncertainty. This
was based on the availability, type, quality and reliability of the data, the degree of contradiction between data
sources, and the spatial scale at which impacts are recorded. For additional details on the assessment process see
Hawkins et al. (2015).

Only 9% (i.e. 3 of 34 species) of known predatory crab species could be rated using the EICAT scheme owing to a
dearth of information on their environmental impacts. The three species that could be assessed are Chinese mitten
crab Eriocheir sinensis, Japanese shore crab Hemigrapsus sanguineus, and brush-clawed shore crab H. takanoi
(see Supplementary References, below, for a list publications used in the assessment). The EICAT assessment of
the three alien crab species placed on the watch list for South African rocky shores is summarised in Table S1. The
somewhat notorious H. sanguineus received an EICAT rating of Major, while the other two species were rated as
Moderate. See Table S2 for a detailed description of impacts and the rationale behind the assignment of these
EICAT ratings.

"Hawkins CL, Bacher S, Essl F, Hulme PE, Jeschke JM, Kiihn | et al. 2015. Framework and guidelines for implementing the
proposed IUCN Environmental Impact Classification for Alien Taxa (EICAT). Diversity and Distributions 21: 1360-1363.



Table S1: EICAT assessment results for three alien crab species (family Varunidae) placed on the

watch list created in this study, based on maximum reported impacts

Species EICAT rating Mechanism Confidence
Hemigrapsus sanguineus Maijor Competition Medium
Hemigrapsus takanoi Moderate Competition Low
Eriocheir sinensis Moderate Predation Medium




Table S2: EICAT ratings assigned to three species of alien predatory crabs placed on the watch list in this study, detailed descriptions of the impacts reported per

mechanism of impact, and the associated confidence ratings and justifications thereof. The bioregions from which each species has been reported are also listed.

Impact caused by the species and the mechanism of impact

Confidence rating and justification

Hemigrapsus sanguineus
EICAT rating: Major
Bioregions: Mediterranean, Northeast Atlantic, Northwest Atlantic

Competition —

A census of crab populations from 1998 to 2005 at Edith Read Wildlife Sanctuary in Rye, NY,
revealed a 95% decrease in the abundance of the flatback mud crab Eurypanopeus depressus, an
80% decrease in the lower intertidal density of the periwinkle Littorina littorea, and declines in
populations of the Atlantic rock crab Cancer irroratus, shore crab Carcinus maenas, and spider crab
Libinia emarginata which coincided with the expansion of the Japanese shore crab Hemigrapsus
sanguineus. In 1998 and 1999, Atlantic rock crab and shore crab were uncommon, and in 2000
large areas were devoid of shore crab and Atlantic rock crab, and with few flatback mud crabs
(Kraemer et al. 2007).

Medium —

The impacts are based on observations in the field over long periods of time (1998—-2005) and on
inferred data. From the fact that the area was devoid of some species, one could assume that H.
sanguineus caused local population extinction of these species. Studies and evidence are scarce.
Impacts are recorded at a spatial scale that may not be relevant to the scale over which original
native communities can be characterised, but extrapolation or downscaling of the data to relevant
scales is considered reliable or to have little uncertainty.

Hemigrapsus takanoi
EICAT rating: Moderate
Bioregions: Northwest Atlantic, Baltic

Competition —

In 2008, alien populations of the brush-clawed shore crab Hemigrapsus takanoi and Japanese
shore crab H. sanguineus, which is present along the Opal coast on the French side of the Dover
Strait, were found to inhabit similar habitats to that of the native shore crab Carcinus maenas.
Where H. takanoi was present in high densities (Dunkirk harbour) it was found to significantly
dominate C. maenas which showed extreme declines in abundance. In contrast, in areas with low
abundance of H. takanoi (Boulogne-sur-mer), C. maenas dominated (Dauvin et al. 2009).

Low —

It is inferred from the observational evidence that H. takanoi caused the reduction in population
densities of C. maenas. The study states that C. maenas was not dominant in areas where H.
takanoi was dominant, but not that the densities declined. The interpretation of data/information is
difficult and not direct or clear, and the evidence is thus not of good quality.

Eriocheir sinensis
EICAT rating: Moderate
Bioregions: Arctic, Mediterranean, Northeast Atlantic, Northwest Atlantic, Baltic, Arabian Seas, Northeast Pacific, Northwest Pacific

Predation —

Laboratory feeding trials revealed that the Chinese mitten crab Eriocheir sinensis is a predator of
chironomids, isopods, eggs of two fish species and the freshwater shrimp Gammarus pulex.
Juvenile E. sinensis predated on G. pulex more than the native Atlantic stream crayfish
Austropotamobius pallipes. Outdoor mesocosms experiments, in 2012, at a meadow at the
University of Leeds Field Research Unit, UK, further revealed declines in the abundance of
amphipods, isopods, chironomids and gastropods when E. sinensis was present. Together with the
feeding experiments this infers that predation by E. sinensis is responsible for declines (Rosewarne
et al. 2016).

Medium —

Laboratory experiments were conducted for four weeks to determine the diet of E. sinensis.
Outdoor mesocosm experiments revealed a decline in abundance of invertebrates in the presence
of E. sinensis. These data were then used to infer that these changes occur in natural
communities. Impacts are recorded at a spatial scale that may not be relevant to the scale over
which original native communities can be characterised, but extrapolation or downscaling of the
data to relevant scales is considered reliable or to have little uncertainty. The data are thus reliable
and not contradictory to any other studies.




Supplementary References: List of publications documenting the environmental impacts of the three
EICAT-rated crab species placed on the watch list produced by this study. An asterisk (*) denotes

publications providing evidence of the highest recorded impact used to allocate the EICAT rating.
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