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Analytical ecogeochemistry is an emerging transdisciplinary
field of science dealing with the development and application
of analytical methods for the advanced and reliable measure-
ment of compounds, elements and isotopes at trace levels in
abiotic and biological media. The aim is to answer fundamen-
tal questions in different research fields, such as ecology, bi-
ology, ecosystem research and environmental science as well
as climatology and geology. Evidently, a link to other disci-
plines can be established as well. Therefore, analytical
ecogeochemistry conceptually ties analytical chemistry to
the holistic view of the The Total Human Ecosystem according
to Naveh [1] (Fig. 1). That is why its research objects also
include the human sphere with its technologies and products,

environmental effects created and the environmental services
needed.

Whereas ecogeochemistry can be defined as an approach
applying ecogeochemical methods to ecological questions [2],
analytical ecogeochemistry has an additional and strong focus
on the analytical method that is necessary to produce reliable
data. This includes the development of new procedures and
methods for challenging and emerging research questions as
well as the estimation of appropriate uncertainties and a final
judgement of the validity of the data produced for the intended
use. It usually requires close collaboration between analytical
chemists and domain-specific experts in the related scientific
disciplines to ensure the sound analytical science and pro-
found domain knowledge needed to solve the problem being
investigated.

As a consequence, analytical ecogeochemistry can be de-
scribed as a real transdisciplinary field of research.
Transdisciplinarity itself can be seen as a research strategy
bridging the gaps between disciplines and transcending disci-
plinary boundaries [3]. It becomes active wherever it is im-
possible to define or attempt to solve problems within the
boundaries of subjects or disciplines—or where one goes be-
yond such definitions [4]. By its nature, transdisciplinary work
is characterized by a mutual stimulation and enrichment of the
individual disciplines involved leading to changes in their
methodological and theoretical perspectives. That is why it
has a l so been ca l l ed Bt he sus t a i nab l e fo rm of
interdisciplinarity^ [4]. In particular, analytical sciences (or
Banalytics^) have been recognized as driving forces of trans-
disciplinary research [5].

One of the analytical methods which has gained increasing
importance to answer a large variety of different new and
challenging questions in different fields of science is the de-
velopment and application of isotope research. Since the
1960s the so-called traditional light isotopic systems (C, H,
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O, N and S) have been applied widely (e.g. in ecosystem re-
search), soon followed by the exploration of the so-called tradi-
tional heavy isotopic systems (Sr, Nd, Pb andU).With the steady
improvement of sensitivity and isotope ratio precision of analyt-
ical techniques, the potential of Bexotic^ isotopic systems has
been explored. Isotope ratios, which were historically believed
to be invariant in nature, could be proven to show natural varia-
tion due to natural mass fractionation. Various examples show
both the potential of these systems and the remaining challenges,
which need to be tackled to avoid scientific conclusions being
drawn from analytical artefacts—underlining the need for sound
metrological approaches. In addition to all efforts to study natural
processes by the natural variation of the isotopic composition of
elements, the use of spike material enriched in a natural isotope
has gained importance. The high sensitivity of modern mass
spectrometers allows the use of small spike amounts, which
can be introduced without interfering with the organism or eco-
system processes, and can be retrieved by new analytical
methods such as isotope pattern deconvolution.

We are therefore pleased that we can introduce the concep-
tual foundations of analytical ecogeochemistry together with

examples of transdisciplinary research in this field using iso-
topes as tools in the topical collection BApplications of Iso-
topes in Analytical Ecogeochemistry .̂

Finally, we wish to thank all authors of articles published in
this topical collection for submitting their contributions, the
referees for their reviews with critical and constructive com-
ments, and the editorial team of Analytical and Bioanalytical
Chemistry for their professional collaboration and encourage-
ment to realize this topical collection.
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Fig. 1 Visualization of analytical ecogeochemistry as a modern
transdisciplinary research field based on the methods of analytical
chemistry from the viewpoint of the The Total Human Ecosystem
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