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This research is carried out in the framework of the project “Joint management of groundwater 

dependent ecosystems in transboundary Gauja-Koiva river basin” (GroundEco, Est-Lat62) funded by 

ERDF Interreg Estonia-Latvia cooperation programme. The main aim of GroundEco is to develop a 

common understanding and joint methodology for the Estonian and Latvian environmental authorities 

in the identification and assessment of groundwater dependent terrestrial ecosystems. Special 

emphasis is placed on the development and use of conceptual models. The Matsi spring fen was 

chosen as the pilot study area in the Estonian part of the transboundary Gauja-Koiva river basin. It is 

located in SE Estonia, Võru county, Rõuge parish, Matsi village. 

The spring fen has been previously inventoried as an important groundwater dependent terrestrial 

ecosystem with a very representative botanical community belonging to the Fennoscandian mineral-

rich springs and spring fens (code 7160) Habitats Directive Annex I habitat type. The spring fen 

(elevation 66 m asl) is situated in a sapping valley in the left brim of the Mustjõgi valley. The Mustjõgi 

valley cuts through a sandstone plateau (elevation 89 m asl) of Middle-Devonian Givetian Stage (Gauja 

Fm.). It has been hypothesized that the spring fen is dependent on the Middle-Devonian groundwater 

body in the Gauja-Koiva River Basin, composed of Middle-Devonian Gauja (D2gj) and the overlying 

aquifers/aquitards of the Quaternary (Q) system (approx. thickness 35±6 m). 

In order to verify the spring fen’s dependence on the groundwater body, a comprehensive 

hydrogeological study was carried out involving hydrodynamic and hydrochemical monitoring. A GPR 

survey combined with shallow sediment coring revealed that the mean thickness of peat was 1.6±0.7 

m. A tufa layer with a mean thickness of 0.6±0.4 m, underlies the peat. A monitoring network of 22 

points, including 11 shallow piezometers, 3 dug wells in the shallow Q aquifer, 2 borewells in D2gj 

aquifer, 3 springs and 3 streams, was set up. In the core of the spring fen, two piezometer nests were 

constructed (screen depth in peat <1.5 m and >1.5 m in below peat stratum). Twelve monitoring points 

were equipped with water level, temperature and three electrical conductivity data loggers. The 

monitoring program was to be carried out in the period of April 2019-April 2020. As of January 2020, 

five sampling campaigns have been carried out and 76 water samples have been collected. In total 65 

physico-chemical parameters were determined in each case either in-situ or in the laboratories of 

Tallinn University (major ions and macronutrients) and Latvian University (trace metals and stable 

isotopes). 

In natural conditions the hydraulic heads in the peat and below peat stratum in the fen core fluctuated 

within 10 cm during the monitoring period. In below peat stratum, the hydraulic heads were constantly 

above the ground surface. The observed barometric efficiency in the adjacent borewell (10846) 

screening the D2gj aquifer indicated its confinement. The water table in the fen was controlled by the 

beaver dam at the outflow. The outflow discharge was evenly 12.8±1 l/s throughout the monitoring 

period, which in turn refers to the constant pressure exerted by the outcropping confined aquifer. 

The influence of meteoric recharge on the head variation was more pronounced in the fen edge 

piezometers, indicating to the probable partial contribution from the Q aquifers capping the 

surrounding plateau. The dominating impact of the D2gj aquifer to the spring fen, inferred from the 
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hydrodynamics, was supported by the matching homogeneous temperature signatures both in the 

spring, below peat stratum piezometers and in the adjacent borewell. Based on the above, it was 

inferred that the fen was primarily supported by the confined D2gj aquifer but also partially affected 

by the Q aquifers. 

The studied water samples were primarily of Ca-HCO3 type. According to multivariate statistics, 

collected water samples clustered into two primary end-member groups that could be associated with 

the Q (dug wells, fen edge) and D2gj (springs, fen core, deep borewells) aquifers respectively. The 

groundwater of the Q aquifer was characterized by anthropogenically induced high macronutrient (C, 

N, P and K) load. In contrast, characteristic of the D2gj aquifer were higher dissolved solids and certain 

trace element (Fe, Sr and Ba) concentrations. The preliminary hydrochemical results confirm that the 

spring fen is dependent on the groundwater body. The D2gj aquifer is the primary source of recharge 

to the spring fen. However, the Q aquifer contributes to the hydrochemistry of the fen with 

macronutrients originating from the agricultural lands on the plateau. 

 


