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Progress in adaptive management and conservation of ecosystems cannot 

take place without direct collaboration between academics and practitioners.

Hence, one of the most important challenges facing the development of 

sustainable solutions to current and future environmental problems is finding

ways to bridge the gap between fundamental research and applied 

management, conservation and restoration of ecosystems. Here, I call on the

paleolimnological community to help adaptive management move forward 

by making a more effective contribution of academic advancements on long-

term aquatic ecology to the resolution of environmental problems. I present 

a personal view of how forging more links with environmental managers, 

conservationists, and the public, and by more effectively adapting and 

sharing our data and tools, can advance sustainable solutions to the many 

problems facing aquatic ecosystems all over the world. 

Because of their essential nature, freshwaters have always been significantly

impacted by human activities. Today, countless lakes, wetlands and rivers 

require that efforts be made to restore their health and through this, 

hopefully, the ecosystem services they provide. The task is overwhelming 

and many lake-types are notoriously difficult to manage and restore (e. g., 

shallow lakes: Jeppesen et al., 2007 ; tropical lakes: Lewis, 2000 ). For this 

reason, a vast number of people from various fields and with assorted 

competences must be involved and work together toward common goals. To 

achieve this, they must find common process and purpose in their 

interactions. 
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Over the past decades, the case has been amply made in the scientific 

literature for the usefulness of paleolimnology in assessing aquatic 

ecosystem health and aiding the management of lakes (e. g., see Bennion et

al., 2011 and references therein). Doubtless the paleolimnological research 

community is largely convinced of the paramount value of the long-term 

perspective that the investigation of lake sediment archives can provide to 

inform sound management practices and develop realistic restoration 

targets. It is true that paleolimnology has already made great strides over 

the past 30 years to become more widely accepted, especially within other 

related scientific disciplines. However, discussions with colleagues and a 

recent brief incursion into the world of environmental conservation NGOs 

made me realize that paleolimnology is unfortunately not yet the household 

word that we would wish it to be within conservation circles. Paleolimnology 

still remains too infrequently used in aquatic and wildlife management 

practices. This led me to reflect on how we as paleolimnologists, could find 

ways to make our tools and data more user-friendly to managers and 

conservationists of aquatic environments. Moreover, through this process, I 

asked myself how we can better promote the idea that the integration of the 

paleolimnological approach is paramount in the development of sound 

environmental management strategies and policies. If we wish 

paleolimnology to enable science-based decision making for improving the 

health of in-land aquatic ecosystems, I believe that we should endeavor to 

find effective ways to present and promote it with conservation practitioners,

managers and policy makers. 
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In a recent paper, Gillson and Marchant (2014) singled-out the two main 

issues hindering the application of long-term paleoecological data in 

management and conservation of ecosystems: (1) management and policy 

implications are not clearly formulated, and (2) data sets are not accessible 

or amenable to stakeholders. To this, I should like to add that: the 

paleoecological approach is insufficiently known and not well understood. So,

what can we, as a mostly academic community, do about this? Admittedly, 

academics (or anyone else doing fundamental research) are seldom 

consulted on management policy. But instead of waiting to be called upon to 

explain how our approach can be applied to benefit management, we should 

aim to be more pro-active and consciously seek-out the people who are 

directly implicated in management and policy. Discussions with stakeholders

can be enlightening and lead us to discover the needs they have singled-out.

Attending meetings of community watershed counsels are a good way of 

making direct contact with the population and with elected representatives. 

Getting to know the concerns and preoccupations of residents and local 

officials about their water bodies can contribute to steering research and to 

the establishment of community-endorsed goals for aquatic ecosystem 

health. It is also a good way to become better informed and, eventually, of 

taking part in counseling local management and policy. Identifying 

restoration and conservation needs in conjunction with managers, 

conservation practitioners and the public before embarking on a research 

project with the goal of including them from the start as inherent facets of 

the research is indeed a promising avenue for academics. Public involvement

is paramount to successful conservation, therefore it is also important to 
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follow-up with communities on the advancement and success of restoration 

and conservation projects and better still, to encourage them to participate 

in some way, whenever possible. 

The problem of the accessibility of data sets to stakeholders is more 

complex. Even amongst ourselves, we are sometimes reluctant to share data

and, consciously or not, we make it difficult for others to use it. Let's take for 

example, what I like to call “ the transfer function problem.” With the advent 

of transfer functions and their statistical refinement over the past 20 plus 

years, we have developed some powerful and reliable tools that make 

quantitative inferences of past environmental changes possible. However, 

many of the published models lack some basic information to make them 

applicable by researchers other than the ones who developed them. Namely,

because they do not include the necessary information for taxonomical 

harmonization of the sedimentary data sets with the modern (model) set. 

This shortcoming is a major obstacle to the accessibility of a model to the 

research community at large and is hindering progress and productivity. As 

the paleolimnological community grows, more and more research is being 

carried-out in areas that were once the strongholds of only a few. The 

accessibility of inference models thus becomes an issue that should be 

addressed. Then, again, some are of the opinion that many in the 

paleolimnological community are starting to move away from inference 

models as we know them. In truth, there are a number of problems with 

quantitative reconstructions from biological proxies which should not be 

ignored (see Juggins, 2013 ), but are beyond the scope of this paper. 
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However, it is worth mentioning that great strides have been made using this

approach and its use at present can hardly be discarded as obsolete. As Box 

and Wilson (1951) famously wrote: “ essentially, all models are wrong, but 

some are useful.” Therefore, until we develop more useful hindcasting 

techniques, I believe inference models will remain an important component 

of our toolkit. 

In my opinion, transfer functions should be made easily available to those 

who wish to apply them, by including the necessary datasets and 

taxonomical references in the publications. This can take the form of an 

appendix or supplementary material in a paper, a web page, or a fully-

fledged taxonomic guide. For the sake of accessibility, I would even go so far

as to suggest creating an official repository of paleolimnological data, where 

transfer functions and downcore data could be archived and made available 

to those who wish to use them. Perhaps the best place to house this archive 

would be through the website of the International Paleolimnological 

Association (IPA) ( http://paleolim. org/ ). Also, an updateable list of 

publications dealing specifically with the use of the paleolimnological 

approach in management, restoration and conservation could be drawn-up 

and made available on the IPA website. 

That the paleoecological approach still remains insufficiently known and not 

well understood necessitates still more effort on our part. Of course, many 

paleolimnologists have already invested immense energy into synthesizing 

information on tools and techniques [e. g. Developments in 

Paleoenvironmental Research Book Series, edited by Smol (2001) ]. There 
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are also more and more paleolimnologists working outside academia, in 

government and consulting positions, where they can influence decision-

making and promote the approach. But, as a whole, it appears that we have 

not yet risen up to the challenge issued by Smol (1995) to “ continue 

developing techniques and approaches that can provide these 

(paleolimnological) data in a form that is meaningful to other scientists and 

managers.” One example of this is the downcore plot. It might appear trivial, 

but presenting data on a vertical scale instead of the more common 

horizontal scale can turn many people off, especially when it is accompanied 

by a host of very unfamiliar species names. There are some examples in the 

literature of downcore data presented in the more intuitive left-right plots (e.

g., Renberg, 1990 ; Wolfe, 2003 ) and I think this could be a good way of 

engaging a non-paleo audience in publications and presentations that are 

aimed primarily at them. At a more meaningful scale, perhaps the time is 

ripe for paleolimnologists to attempt to develop indicators specifically aimed 

at improving and evaluating restoration success. This is being done for 

terrestrial ecosystems, where protocols and models have been created that 

help to predict the success or failure of restoration efforts on degraded 

ecosystems throughout the restoration process (e. g., González et al., 2014 ).

It would also be useful to attempt to develop macroecological restoration 

strategies based on lake-types and/or at regional scales. Environmental 

managers and conservationists often use pre-defined ecozones (such as 

presented in Ménard et al., 2013 ), which help to guide their efforts at a 

regional scale. Structuring paleolimnological tools (such as transfer 

functions, for example) on the same ecozones could to some degree 
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facilitate the application of certain tools by conservation practitioners. It is a 

question of becoming familiar with the way that managers and practitioners 

work and incorporating some aspects of their vision into the way we produce

knowledge so that it can be useful to everyone. In other words, learning to 

speak the same language is a good way forward. 

Another way to make our science better known and better accepted as an 

inherent component of aquatic management is assuredly by promoting 

dialog and engaging many audiences. To this end it is important for those of 

us interested in making a contribution to the improvement of lake 

management, to take part in forums and conferences in the applied 

conservation and management sector. A larger proportion of our community 

should strive to engage with the media and use social media to share the 

paleoecological understanding of ecosystem value, whether it be through 

interviews or blogs or opinion articles (such as this one). Most importantly, 

for those who have the privilege of mentoring students, include this type of 

activity in academic training of future paleolimnologists. 

Inevitably, many of us will be confronted by resistance to the incorporation 

of the paleolimnological approach in management strategies (the ever 

present resistance to change). Paleolimnology and biomonitoring have the 

reputation of being costly and lengthy, with results that are not always 

straightforward. To change this mentality, we need to continue to 

consistently make the point that the results are worth the resources, time 

and effort invested. Presenting concrete examples of successful restoration 

projects that have employed the paleolimnological approach, such as the 
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case studies included in Smol (2008) , and the papers contained within this 

special issue, will no doubt be very useful. 

Paleolimnologists unquestionably have an important role to play in the 

development of sustainable adaptation and aquatic ecosystem management 

strategies. It is high time that we, as a research community, and not just a 

few among us, start engaging more in the processes that will lead to the 

effective implementation of these strategies leading to better management, 

preservation and restoration of aquatic ecosystems. The analysis and 

interpretation of paleolimnological data remains (and will remain) largely 

confined to specialists in academia. However, we can engage in a variety of 

ways to bridge the gap between the needs of management to address “ real-

world” problems and the orientation of publicly funded fundamental 

research. I am hopeful that this opinion piece will be thought-provoking and 

will contribute to move things forward. It is up to us, paleolimnologists, to 

meet the challenge of making our science, including our knowledge, our 

data, our techniques and our tools, more widely known, available and 

palatable to managers, conservationists and the general interested public. 
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