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During the experiment, 9 water bodies located in the Pskov region were studied: the pond of the Mirozhka
River, the delta of the Velikaya River, the Kamenka River, lakes Kalatskoye, Teploe, Lesitskoye, Tiglitsy, Chud-
skoye (Peipsi), Pskovskoye. Water samples with phytoplankton were taken from each water body, and toxi-
cants (CdSO4 or K2Cr2O7) were added at a concentration of 20 μM and 50 μM. These samples (together with
control samples without toxicant addition) were incubated for several days. The chlorophyll fluorescence
transients (OJIP-curves) were recorded using AquaPen–C 100 (Photon System Instruments, Czech Republic)
fluorometer at actinic light intensity of 1000 µmol photons/m2/s and wavelength of 650 nm every 3–5 hours
of incubation (with breaks for the night). 465 fluorescence induction curves were obtained, for each of which
16 JIP test parameters (VJ , VI , ABS/RC, ET0/RC, TR0/RC, DI0/RC, Sm, Ss, M0, N, ΦP o, ΦEo, ΦD , ΦP av,
Ψ0, PIABS ). The resulting dataset was analyzed using the Python programming language. Cluster analy-
sis together with data dimension reduction methods (PCA, t-SNE, UMAP) made it possible to put forward a
hypothesis about the presence among the considered water bodies of 2 groups, the phytoplankton of which
differ in the dynamics of resistance to the toxic effects of heavy metals. Machine learning methods have made
it possible to identify the forms of induction curves typical for each type of water bodies and the dynamics
of their change during toxic exposure. To reveal the biophysical mechanisms associated with such a different
reaction, it is necessary to analyze the shape of the induction curves using mathematical models based on the
ideas about the structure of the photosynthetic electron transport chain.
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