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Raised bogs are rather common and one of the most exciting mire types of the boreal zone.
They receive water and nutrients from precipitation and pore water stored in their domes (up
to 10 m in height) is spaced above levels of regional ground water or streams draining them.
Peatland hydrologists have long assumed (Fig. Ila) that fluid flow occurs mainly in a peat layer
near to the surface and water transport is negligible in deeper layers. The «(acrotelmlcatotelm>)
paradigm on active and inert horizons for the peat above and below the lowest water level is
still widely spread in peatland hydrology. However, recent studies have shown that deep water
movement is much more dynamic in raised bogs than was previously thought. Based on
geochemical studies and numerical simulations even temporal reverse of the vertical direction
of water fluid flow through the peat as connected to climate fluctuations was assumed (Fig.
ib). Relying on isotope studies [1] we consider only the mounded strata of the raised bogs to
have relatively active water exchange (Fig. c).
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FIG.]1. Main hypotheses on water movement in raised bog.

The study included two raised bogs, representing different local hydrological conditions
(underlain by outwash sands and moraine clay) at the Zapadnaya Dvina Peatland Field Station
of the Forest Research Institute located 400 km west of Moscow (56 N, 32 E). Peatlands,
among which raised bogs dominate, constitute >30% of the area, and maximum peat thickness
exceeds 7 m.

For water sampling nested piezometers (2.5" PVC pipes) with bottoms closed with wooden
plugs and each perforated at the desired depth were used. Before sampling piezometers were
pre-pumped and allowed to refill. Started from 1990 pore water sampling was supported by
collection of monthly integrated precipitation probes. 3H was analysed after electrolytic
enrichment at Water Problems Institute, 0 and 2H at Research Institute of Hydrogeology and
Engineering Geology. To evaluate water residence time in peat strata specially determined
mathematical model which include the equations of water mass and tritium balance, imbedded
in a conceptual framework of water dynamics within a raised bog peat body, have been
developed and tested [1]. The results from isotope studies were additionally supported by
geochemical (pH, Eh, electrical conductivity) data and temperature and dissolved C 2 and
Cl- 4 monitoring within vertical profiles of the studied raised bogs [2.

463



m
0 -I ~~~~GWLmin

A July 1990*

AAug 1 999 ~A Aug 1 999 Aug 1999

102 Sept 2000-1-0 -8-4

8 ~~~~Sapropel
012030 40 50 50 100 150 1210-8 8474-64

TU years '180 2

FIG. 2. Isotope data profiles for Petrilovo raised bog underlain by moraine clay at the depth of 1 0 m.
A - peat pore water residence time; BL - base line of the raised bog dome;GWL,, - minimum level of
the raised bog surface waters.

The water residence time is a useful indicator of water source and flux rate. According to our
results the water, in the upper 0,5-0,7 m of both studied raised bogs, was several months to
several years old. Data for the raised bog underlain by moraine clay is shown on Fig. 2. The
water residence time less then 20 years was typical for 1,5 m stratum, and isotope data
indicated existence of water flux within the whole domed strata of the raised bogs.
Temperature and dissolved C-gases data also support this conclusion: seasonal temperature
shifts in peat pore waters occur up to the bottom of the dome; C-gases concentrations
increased with depth, down to the mound base line, and then remained fairly constant [2]. The
water residence time in the lower horizons below the base line of the raised bog dome was
estimated by 100- 150 years [ 1], which indicates that diffusion processes prevail here.

Having similar 3H and temperature distribution and similar values of water residence time
estimates, raised bogs lying on outwash sands and moraine clay had different patterns of 180
and 2H vertical distribution within their vertical profiles. Raised bog on sands had more even
distribution of 8180 (from -1 1,3 to -10,3) and 82H (from -89 to -71) than the bog on moraine
clay (Fig. 2). The depletion of ISQ and 2H to the surface of the raised bog on clay indicates
larger contribution of evapotranspiration in the output part of its water balance. For the bog on
sands much water is lost by lateral flow because of its better draining conditions and smaller
size. It is less then 1,5 km in diameter in comparison to more then 3 km of the raised bog on
clay.

The results for 1999-2000 year period were obtained within research project No. 10545
supported by IAEA.
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