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Climate and human activities altered marine 
ecosystems for thousands of years before 
industrialization, changing the structure 
and dynamics of marine communities, and 
the distribution, ecology, and physiology 
of marine organisms (e.g. Jackson 2001; 
Engelhard et al. 2016). However, disentan-
gling these impacts from those of natural 
climate variability (Kowalewski et al. 2015; 
Agiadi et al. 2018), remains a challenge. pre-
industrial baselines are, therefore, necessary 
to understand the true magnitude and rate 
of change induced by modern anthropo-
genic activities, including climate change. 

Q-MArE (pastglobalchanges.org/q-mare) 
brings together scientists from vastly differ-
ent disciplines, including historians, archae-
ologists, paleontologists, and ecologists, to 
explore the impacts of climate and human 
activities on the environment during the 
pre-industrial era. Time series from scientific 
monitoring postdate the industrial revolu-
tion. Therefore, our working group relies on 
a variety of tools for reconstructing patterns 
of biodiversity loss and ecosystem resilience. 
Moreover, we aim to provide guidelines for 
the integration of multidisciplinary observa-
tion data and proxy-based reconstructions 
with dynamic ecosystem models.

Scientific goals and objectives
How did climate and human activities affect 
marine ecosystems in the pre-industrial 
Holocene and the pleistocene? Fossil and 
death assemblages provide data on both 
exploited and unexploited species. However, 
these archives have been a largely untapped 

resource for disentangling the relative con-
tributions of climate and human activities on 
biota. Disproportionate changes in abun-
dance and/or disappearances of exploited 
species reflect human impacts (Dillon et 
al. 2021), whereas climatic changes show 
effects across species (Albano et al. 2021). 
Such selective changes are visible in the 
stratigraphic record and can be interpreted 
along with paleoclimatic, archaeological, 
and historical records.

When did humans start having a signifi-
cant impact on the marine environment? 
Historical, archaeological, and sedimentary 
records will be combined to construct a 
database that will then be used to identify 
some of the first human impacts and their 
causes. In addition, pivotal studies on the im-
portance of quantifying ecological baselines 
will be revisited, considering new knowledge 
on the timing of the first human settlements 
and medium-to-large-scale marine resource 
exploitation in different regions, and their 
possible impacts on the natural environment 
(Engelhard et al. 2016; Holm et al. 2022). 

How can data from different sources be com-
bined to inform environmental conservation 
targets and model marine ecosystems? We 
aim to provide clear solutions to the method-
ological issues and guidelines for accessing, 
processing, and analyzing data derived from 
different sources (paleontological, archaeo-
logical, and historical) and integrating them 
into dynamic ecosystem models, such as 
dynamic food-web models, for disentangling 
human and climate impacts.

Visit the Q-MArE website at 
pastglobalchanges.org/q-mare and sign up to 
our mailing list to receive news and updates 
on our activities.

Upcoming activities
The first Q-MArE meeting was held 17–19 
January 2022 online (pastglobalchanges.org/
calendar/128791). Our next events will be a 
workshop on "Quaternary marine ecosys-
tems" (December 2022) and a group meet-
ing in early 2023 (both online), an in-person 
stakeholder engagement meeting in late 
2023, and a training workshop in 2024.
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Figure 1: raking for Holocene shells in the Bahamas (photo credit: Tobias Grun, University of Florida).
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