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Rapid biotic homogenization of marine fish
assemblages
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The role human activities play in reshaping biodiversity is increasingly apparent in terrestrial

ecosystems. However, the responses of entire marine assemblages are not well-understood,

in part, because few monitoring programs incorporate both spatial and temporal replication.

Here, we analyse an exceptionally comprehensive 29-year time series of North Atlantic

groundfish assemblages monitored over 5� latitude to the west of Scotland. These fish

assemblages show no systematic change in species richness through time, but steady change

in species composition, leading to an increase in spatial homogenization: the species identity
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T
he Anthropocene1,2 is characterized by marked changes in
the diversity of natural assemblages across the Earth3.
There is, however, increasing evidence that community

responses to anthropogenic impacts are complex and scale
dependent4. Although heavily transformed terrestrial habitats
exhibit species loss3, recent meta-analyses have detected no
systematic change in local a diversity5,6. In contrast, temporal
turnover (temporal b diversity)7 in local assemblages is occurring
at rates in excess of background levels predicted by null and
neutral models6. b diversity measures change in community
composition over time (or space), and will be influenced by a
range of processes including species invasion and shifts in species
ranges. Dornelas et al.6 hypothesized that elevated rates of
turnover could be a result of increasing biotic homogenization,
a process whereby previously differentiated assemblages
increasingly resemble one another in species composition. This
hypothesis of a linkage between untrending local species richness,
high turnover in local species composition and declining spatial b
diversity (increasing homogenization) has not yet been tested in
any ecosystem.

To date, investigations of biotic homogenization have focused on
direct human influences on freshwater and terrestrial assemblages8.

For example, deliberate introductions of gamefish are largely
responsible for the greater homogeneity of contemporary
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Results
a and b diversity. With a total regional count of 131 species
recorded, and an average local species richness of 21.5 (per 30
latitudinal band, per year), there was no systematic change in
rarefied species richness across the 29 years of sampling (ordinary
least squares (OLS) regression, r2¼ 0.005, P¼ 0.15, n¼ 252, see
Supplementary Figure 2), although the nine 300 latitudinal bands
exhibit heterogeneous temporal trends in species richness (a
diversity; left-column panels, Fig. 1). In contrast to species rich-
ness, community composition shows increasing change relative to
the baseline level within each latitudinal band, reflecting the
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abundances of fish and sea mammals present at that time while
drawing attention to the impacts that commercial fishing were
having over 200 years ago27. The homogenization we document
here is a continuation of the ongoing change in fish communities
exposed to long-term anthropogenic pressures.

As we have shown, apparent constancy in widely used
measures of a diversity (that is, lack of trends in local species
richness) can mask enormous changes in an ecosystem. Local
richness has, on average, been maintained over the duration of
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