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Science from a historical perspective

Reconstructing Mediterranean historical seascapes through the analysis
of archives of underwater photographs
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The assessment of historical shifts in marine ecosystems’ structure and functioning needs recognition
and inclusion of how anthropogenic activities altered marine biodiversity in the past (Manez et al. 2014).
In particular, identification of effective management and restoration strategies requires a knowledge of
historical trends of change (historical marine ecology; Lotze and Worm 2009), which, however, is limited.
Time-series are often either too short to adequately cover long-term variations (Jackson 2001) or spatially
fragmented and temporally scattered. To overcome this, a possible approach consists in the selection of
sites of investigation for which historical data can be mined from archives of underwater photography.
Such approach appears particularly suitable for the Mediterranean Sea, where either scientific or artistic
underwater photography has a long tradition, dating back to the infancy of underwater photography at
the end of the 1950s.
We investigated changes occurred in the composition of hard-bottom epibenthic communities in the
Marine Protected Area (MPA) of Portofino (NW Mediterranean Sea) using underwater photographs dating
back to the 1980s and stored in private archives or published in the grey literature, as well as new
pictures taken ad hocin the same localities of the historical sites. Since the original pictures were not
taken for scientific purposes, a guideline was developed to standardize the extrapolation of semiquantitative data. Based on their persistence, disappearance or temporal invariance, the different
considered taxa were assigned to one of the three following categories: “winners” (e.g. invasive
algae Caulerpa
cylindraceaand Womersleyella
setacea;encrusting
and
massive
sponges;
octocorals Paramuricea clavataand Corallium rubrum), “losers” (e.g. erect algae; gorgonian Eunicella
cavolini) and “changeless” (e.g. seagrass Posidonia oceanica; gorgonian E. singularis) (Baskin 1998).
The qualitative nature of our data did not allow the establishment of cause-effect relationships. However,
our approach allowed us to interpret changes in the epibenthic community structure considering multiple
co-occurring stress factors including fishing (and its restriction after marine protected area
establishment), the occurrence of heatwaves and related mass-mortality events, biological invasions,
eutrophication, sedimentation and turbidity produced by coastal activities, and diving impacts. We
propose this approach as a reliable semi-quantitative method for reconstructing historical baselines and
describing long-term change of marine benthic communities.
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