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Abstract: Exploitation of peatlands results in the degradation of hydrophysical conditions suitable for the 
re-establishment of peat-forming vegetation, notably Sphagnum mosses. Regeneration of peat-forming moss- 
es necessitates a high and stable water table. The objective of this study was to evaluate the performance 
of open water reservoirs constructed to improve the hydrologic conditions required for growth of Sphagnum. 
A section of abandoned peatland, where former drainage ditches have been blocked, was treated by exca- 
vating reservoir ditches at 3-, 5-, and 8-m intervals to increase the local water storage. The colonization of 
Sphagnum fuscum and S. angustifolium diaspores scattered on the experimental baulks between the reservoir 
ditches was measured. Results indicate that water storage increased at the experimental site. The water table 
was higher and more stable, with an average maximum depth of 0.46 m at the rewetted site compared to 
0.55 m at the control site. The volumetric moisture content of the surface peat was improved by rewetting, 
showing an average of 62% compared to 55% at the control site. Negative soil water tension at the -0.1 m 
depth was ameliorated at the experimental sites and nearly eliminated where 5-m experimental ditch-reservoir 
spacing was employed. Sphagnum establishment was successful on all experimental baulks, showing a higher 
percentage cover where soil moisture was more readily available. 

Key Words: peatlands, restoration, rewetting, cutover peatland, open water, Sphagnum re-establishment, 
water table, soil moisture 

I N T R O D U C T I O N  

In Canada, peatlands cover about 12% of the land 
surface. Most of  these peatlands occur within the bo- 
real zone and remain relatively intact because of  their 
remoteness. In the temperate zone, peatlands are under 
pressure from urban development, forestry, agricultur- 
al drainage, and to a lesser extent, from the peat-har- 
vesting industry (Rubec 1996). In eastern Canada, we 
are not aware of  any assessment of  vegetation recov- 
ery in peatlands that have been under urban, forestry, 
or agricultural usage. However, we know that past har- 
vesting operations leave behind abandoned peatlands 
that most often do not return to a natural peat-forming 
cycle (Lavoie and Rochefort  1996). Can restoration 
improve this problem? This study will focus on a hy- 
drologic approach to restoration. 

Mining operations alter many peatland functions 
that normally enable growth of  peat-forming vegeta- 
tion (Wheeler and Shaw 1995). Thus, cutover peat- 
lands usually evolve into harsh environments, often 
devoid of vegetation and with insufficient moisture in 
the uppermost layers to permit recolonization by typ- 
ical peatland species like Sphagnum (Schouwenaars 
1993, Price 1996). 

PROBLEMS AND AIMS 

Exploitation of  peatlands usually involves prior 
drainage operations with open ditches. Once the water 
is drained, surface vegetation is removed and the peat 
deposit is harvested mechanically. These operations 
result in major transformations of  the hydrophysical 
properties of  the exposed peat layers, which constitute 

416 



LaRose  et al., R E W E T T I N G  OF A C U T O V E R  P E A T L A N D  417 

a limiting factor when peatland restoration is at tempt- 
ed. 

The hydrologic conditions necessary for peatland 
regeneration include a high moisture content o f  the 
peat (Okruszko 1995). Verry (1984) and Schouwe- 
naars (1995) suggest that the water  table during the 
summer  should remain within 0.4 m of  the surface and 
should have a narrow range of  fluctuations to permit  
Sphagnum growth. In a natural peatland, these condi- 
tions are ensured by  the presence of  the acrotelm, 
which is the uppermost  peat  layer (<0.5  m) formed of  
living and poorly decomposed  Sphagnum vegetation 
(Ingram 1978). The acrote lm's  porous structure con- 
fers a high water  storage capacity, which helps to reg- 
ulate water-level fluctuations (Wheeler  and Shaw 
1995, Price 1996). However,  in cutover peatlands, the 
acrotelm either has been completely  removed  or has 
su f fe red  i m p o r t a n t  s t ruc tura l  changes  (Scho tho r s t  
1977), and the remaining peat  is more decomposed 
and has a lower water-storage capacity. This results in 
larger water-table fluctuations (Schouwenaars 1993, 
Mawby  1995, Price 1996). Ultimately, this reduces the 
potential for re-establishment of  peat-forming vegeta-  
tion since young Sphagnum plants are vulnerable to 
drought and desiccation (Schouwenaars  1992, Sagot 
and Rochefort  1996). 

The creation of  suitable hydrologic conditions is re- 
quired for the re-establishment of  peatland vegetation. 
Most  attempts to rewet cutover peatlands consist of  
blocking existing drainage ditches (Eggelsmann 1988, 
Blankenburg and Schafer 1992, Inoue et al. 1992, 
Meade  1992, Schouwenaars 1992, Vasander et al. 
1992, Mawby  1995). Results f rom these experiments  
showed an increase in the water-table elevation. Eg- 
gelsmann and Schwaar  (1979), Nick (1984), Meade 
(1992) and Schouwenaars (1992) at tempted ditch- 
blocking with the specific a im of  increasing the ratio 
of  open water. They obtained encouraging results and 
concluded that the creation of  open water  reservoirs is 
an option that needs further investigation. Hydrologic  
guidelines for this water-management  option are dis- 
cussed further in studies by Eggelsmann (1988), Beets 
(1992), Blankenburg and Schafer  (1992) and Schou- 
wenaars (1995). The present experimental  design is 
based on a model  described by Schouwenaars (1988) 
and Beets (1992). The objectives of  this study were i) 
to evaluate the effect of  creating open water  reservoirs  
on the hydrologic regime of  adjacent peat, ii) to de- 
termine the op t imum peat/water  surface area ratio, and 
iii) to assess whether such management  practices have  
a direct impact  on Sphagnum recolonization. 

S T U D Y  A R E A  
The study area, located in the Lac-St-Jean region of  

Quebec, is part  of  the Ste-Marguerite-Marie peatland 
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Figure 1. Location of the experimental site (70 X 20 m) 
and the control site within a section of the cutover peatland. 
The sites are immediately adjacent to a natural section and 
a currently harvested section of the bog. 

(48°47'N, 72°10'W), which  is a 4,312-ha ombrotroph-  
ic peatland. The study was conducted during the 1994 
field season on a part  o f  the bog that was exploited 
and abandoned in 1991. The area is underlain by sed- 
imentary rock, primari ly Ordovician limestone, cov- 
ered by a thick layer of  marine clay originating f rom 
the glacial Laf iamme Sea episode. Deposits  of  deltaic 
sand form complex structures above the sedimentary 
bedrock (LaSalle 1968). The mineral  sediments have 
a wel l -developed iron pan (Price 1996), which forms 
a low permeabil i ty layer and isolates the peatland f rom 
the regional aquifer. A b o v e  this lies moderately  de- 
composed peat. The ground surface is a lmost  devoid 
of vegetation, except  for isolated stands of  herbaceous 
species, typically Eriophorum spissum Fern. The cli- 
mate can be described as humid continental, with mean  
January and July temperatures of  -17 .1  °C and 17.5°C, 
respectively. Mean annual precipitation is 820 mm,  
25% of  which falls as snow (Environment  Canada 
1993). 

The study site (70 X 20 m) (Figure 1) is located in 
the middle of  a harvested peat  field in a section of  the 
peatland that has been exploi ted using the Haku tech- 
nique (Monenco Ontario Ltd 1981) f rom 1990 to 1991. 
In Canada, a peat field, somet imes  referred to as a bay, 
is the peat substrate located between two drainage 
ditches, which are usually 30 m apart. The exper imen-  
tal site is representative o f  the majori ty of  the aban- 
doned peat fields at this bog. After  harvest ing was 
abandoned, the drainage ditches were dammed  with 
residual peat in the spring of 1993. On this site, the 
first 0.45 to 0.60 m of  peat  was cut over, leaving an 
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Figure 2. A) Experimental design showing the experimen- 
tal baulks delimited by reservoir ditches. The design shown 
above was reproduced for each of the 3-, 5-, and 8-m ex- 
periments. The hydrologic measurement equipment was in- 
stalled on the middle baulk. B) Typical surface profile of a 
harvested and abandoned peat field, as at the control site. 

average residual peat thickness of  1.85 m (personal 
communication, R. Roy 1995). 

METHODS 

Experimental Design 

The study was conducted between May 6 and Au- 
gust 31, 1994. A section of  the abandoned peatland 
was rewetted by excavating 3 series of reservoir ditch- 
es, with 4 parallel ditches per series, and each series 
having a ditch spacing of  3, 5, and 8 m, respectively 
(Figure 2A). This overall design was not replicated. 
The ditches were all located on the same peat field. 
The zone between the ditches are referred to as baulks. 
The experimental ditches were 1 m wide, 1 m deep, 
and 20 m long, and were oriented perpendicular to the 
harvesting drainage system. The function of  these 
ditches was to increase the local water storage follow- 
ing precipitation and snow melt. Fresh Sphagnum di- 
aspores (S. angustifolium (Schimp.) Klinggr. and S. 
fuscum (C. Jens. ex Russ.) C. Jens. in Toll in 1:1 ratio), 
originating from the upper 10 cm of an unspoiled part 
of  the adjacent peatland, were scattered by hand on the 
experimental baulks between the reservoir ditches in 
autumn of  1993 immediately after the ditches had been 
dug. The initial plant cover of  introduced Sphagnum 
was at a ratio of  1:20 (i.e., 1 m 2 of material was spread 
over 20 m'-), as described by Rochefort et al. (1995). 
Part of the same plant material was reintroduced on a 
abandoned peat field in three different areas for com- 
parison. The experimental site as well as a control site 
(Figures 1 and 2) were monitored daily for different 

water-balance variables. At  the experimental site, all 
measurements were made on the middle baulks be- 
tween two reservoir ditches in order to minimize 
boundary effects from the periphery of  the experiment 
(Figure 2A). Both the control and experimental sites 
were drained, harvested, abandoned, and had ditches 
blocked at approximately the same time. Both the con- 
trol and the experimental sites were at least 200 m 
from the natural bog. 

Hydrologic Data 

During the measurement period, rain was collected 
with a tipping bucket gauge. Evaporation was esti- 
mated with the Bowen ratio-energy balance method in 
a set-up identical to that used by Price (1996) with the 
theory and method described in detail by Price (1991). 
Net radiation was measured with a (REBS) net radi- 
ometer. Ground heat flux was obtained with two 
(REBS) soil heat flux plates embedded 1 cm below the 
surface. A 4-level aspirated psychrometer  system was 
used to measure dry bulb and wet bulb temperatures. 

For water-table monitoring, transects were estab- 
lished perpendicular to the ditches on the experimental 
baulks to the middle point between the reservoir ditch- 
es. A total of  7 wells were placed along the transects 
of  each experimental baulk to a depth of  0.75 m below 
the surface. Two wells were placed at 0.2 and 0.4 m 
from the edge of  the reservoir ditch. Five additional 
wells were installed at a distance of 0.5 m from the 
ditch's edge and then every 0.25, 0.50, or 0.85 m in- 
terval, respectively, for the 3 m, 5 m, and 8 m exper- 
imental baulks. Wells were made of  PVC (25-mm i.d.) 
with 0.75 m slotted intakes and were covered with a 
250-t~m geotextile screen. These were lowered into 
boreholes so that their intakes were above the peat- 
mineral interface. On the control site, a transect was 
established from a blocked drainage ditch to the mid- 
dle of  the 30-m-wide peat field, and wells were placed 
at 1, 2, 5, 10, and 15 m from the edge of  the ditch. 
Wells were of slotted 50-mm (i.d.) PVC and were ref- 
erenced to a common datum using standard surveying 
techniques. Water-level measurements in the ditches 
began June 24. 

Soil moisture content was calculated using surface 
(0 -50  m m  layer) samples (196 ml) collected daily on 
the experimental baulks (1 per experimental baulk) 
and on the control site (2 samples), for a total of  5 
samples per day. On the control site, samples were 
collected both on the flat harvested section and on the 
central ridge to account for variations due to the typ- 
ical profile of  abandoned harvesting peat fields (Figure 
2B). Wet samples were weighed (Mw~,), placed in an 
oven at 105°C for 24 h, then weighed again (M,~). 
Volumetric soil moisture (0v) was calculated as 
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Ov = (Mwe ' - -  M ~  ~__ry/r w (1) 
volume 

where rwiS the density of  water  (1000 kg m-3). 
Matric tension was determined by using multi-level 

tensiometers (Soil Moisture Corp.), which were in- 
stalled on each experimental  baulk and on the control 
site. Daily readings are expressed as total head (cm) 
relative to the ground surface, at depths of  0.1, 0.2, 
0.3, 0.4, and 0.5 m. Note that 1 cm of  head is approx- 
imately equivalent to 1 mb of  pressure. 

Sphagnum Establ ishment  Per formance  

After  one year  of  growth, the Sphagnum cover  on 
the experimental  surfaces was estimated. Thus, at the 
end of  September  1994, the percentage cover  was re- 
corded using 6 quadrats (0.25 m × 0.25 m) per ex- 
perimental  baulk or control surface, giving a total of  
18 quadrats for a given experimental  spacing. 

RESULTS 

Hydrologic  Data 

For the period May  to August  1994, rainfall mea-  
sured at the study area was 453 ram, compared  with 
a 30-year  mean value of  396 m m  (Environment  Can- 
ada 1993). Rain was not evenly distributed over  the 
study period (Figure 3). The month of  May  was rela- 
tively dry, with total precipitation of  only 38 mm,  
compared  to the published normals of  80 mm.  June 
and July produced most  of  the rain events, with total 
precipitation of  147 rnm and 174 mm,  respectively, 
compared  to 30-year  normals of  85 and 121 mm.  Au- 
gust was closer to the long- term normals,  with 112 m m  
total precipitation, compared  to 109 m m  (Figure 3). 
Evaporat ion ranged f rom 0.4 to 6.7 m m  day ', and the 
overall  daily average was 3.8 (+ 1.6 m m  day -t~, for a 
total o f  368 m m  for the study period. 
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Figure 4. Average water-table depths below the soil sur- 
face at all experimental baulks and at the control site (7-day 
moving averages). 

In early May, the water  table was very close to the 
peat surface (Figure 4), having been fully recharged 
by snow melt. F rom M a y  to mid-June,  there were  few 
rain events, and there was a general lowering of  the 
water  table at all measurement  locations. Starting June 
12, the water  table began rising in response to more  
frequent rainfall, which replenished the water  supply, 
reaching its highest level in mid-July,  but sustaining a 
relatively high water  table for  the duration of  the sum- 
mer. The water  table at the control site experienced the 
greatest range and most  rapid fluctuations, f rom +0.03 
to - 0 . 5 6  m, compared  to the experimental  site. The 
median water-table depth for  the control, 3, 5, and 8 
m sites were - 0 . 1 9  m, - 0 . 2 5  m, - 0 . 1 3  m, and - 0 . 2 1  
m, respectively. At the exper imenta l  site, the water  ta- 
ble responded differently depending on the distance 
separating the reservoir  ditches. The  water  table at the 
5 m experimental  baulk was continuously higher than 
the 3 m and 8 m experimental  baulks (Figure 4). Du- 
ration curves (Figure 5) indicate that the water  table 
at the 5 m experimental  baulk was also more  stable 
(i.e., flatter curve) than at the 3 and 8 m baulks, and 
the control site was the least stable (i.e., steepest 
c u r v e ) .  

Evidence that water was moving  laterally f rom the 
ditches towards the peat baulks is shown by the slop- 
ing water-table profiles (Figure 6). Water-table profiles 
for mid-June (Figure 6A) represent  the driest period 
during the study. Water-flow direction at the 3- and 
8-m experimental  baulks is generally toward the center 
o f  the baulk. At the 5 m baulk and control site, flow 
is primarily toward the ditch/reservoir. During the wet- 
ter period in mid-July, the water  movemen t  is gener- 
ally toward the ditch at the 3-, 5-, and 8-m experi- 
mental  baulks, and away f rom the ditch and the center 
at the control site (Figure 6B). 

The volumetric  moisture  content o f  the 0 - 5 0  m m  
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Figure 5. Water-table-duration curves for experimental and 
control sites showing % time water table was greater than 
the level shown (m). 

layer  was measured at all locations to give an indica- 
tion of  the water  storage within the surface peat. The 
seasonal  trend was similar to that of the water  table. 
The 5-m experimental  baulk seemed to have a higher  
average volumetr ic  soil moisture content and lower  
standard deviat ion (67 + 10%) compared  to the 3- and 
8-m baulks (58 _+ 13% and 63 -+ 10%, respectively).  
The control-si te soil moisture was 62 __+ 11% on the 
fiat harves ted  port ion and 50 -+ 14% on the ra ised 
central ridge. 

Matr ic  tension (Figure 7) follows the same seasonal  
and spatial trend as soil moisture. Water  tension at the 
plane of  measurement  ( - 0 . 1  m) is expressed relative 
to the surface. Thus, a value of  zero cm represents a 
condit ion in which the water  table is at the surface 
(and 10 cm ( ~ 1 0  mb) of  water pressure exists at the 
plane of measurement) .  If  the total head falls to - 2 0  
cm (about - 2 0  nab), then the water table is 20 cm 
below the surface, and there is - 1 0  cm (about - 1 0  
mb) of  matric tension at the 0.1 m depth. Negat ive  
total head persis ted at all sites during the measurement  
per iod (Figure 7) (i.e., the water table remained below 
the surface). At  the 5-m experimental  baulk, the total 
head dropped be low - 1 0  cm (about - 1 0  rob) for a 
very br ief  per iod  (August  12-20, 25). During this pe- 
riod only, therefore,  the soil at the - 0 . 1  m depth was 
under matric tension. Min imum values of  approxi-  
mately - 3 0  cm ( - 3 0  nab) were observed at the 3- and 
8-m baulks and at the control  site. 

Sphagnum Establ ishment  Performance 

Only the mean and standard error are presented in 
Figure 8, as the experimental  design had been devel-  
oped to test a model  for rewetting peat and not to 
specifically test Sphagnum recovery. There does not 
seem to be much difference in terms of Sphagnum 
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Figure 6. Water-table profiles during A) a dry period (9 
June) and B) a wet period (16 July). Depths (in m) are rel- 
ative to ditch water levels at each experimental baulk and at 
the control site. 

cover  between the exper imenta l  baulks,  but a mulch 
cover  over the re introduced Sphagnum (unpubl ished 
exper iment)  did  improve  the recolonizat ion process 
relat ive to Sphagnum re introduced on rewetted peat 
only. 

D I S C U S S I O N  

Improvement  of  Peatland Hydro log ic  Condi t ions for 
Restorat ion 

A high and stable water  table has been shown to be 
an important  factor in the es tabl ishment  and survival  
of  Sphagnum mosses (Beets 1992). Schouwenaars  
(1988) suggests that the water  table should remain  
within 0.40 m of  the surface during the growing sea- 
son to ensure the presence of  typical  peat land vege- 
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Figure 7. Soil water tension (total hydraulic head relative 
to the surface) at a depth of 0.1 m below the surface, at the 
experimental baulks, and at the control site. 
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tation. This was achieved at the 5-m experimental  
baulk, where the water table was above the 0.40-m 
level for 95% of the t ime (Figure 5). The 3-m and 8-m 
experimental  baulks also had high average water-table 
levels (88% and 86% of  the t ime above 0.40 m, re- 
spectively), compared  to the control site (84% of  the 
time). The relatively wet  summer  conditions of  1994 
(Figure 3) resulted in higher water-table levels than 
would otherwise occur. In a dry year, the role of  water  
reservoirs would be more  evident and more important.  
Consequently,  there were only slight variations be- 
tween the seasonal average water-table positions at 
each site. 

A greater distinction between the rewetted and the 
control site lies in the amplitude of  water-table fluc- 
tuations, which were greater at the control site than at 
the experimental  baulks (Figure 4), where open water  
reservoirs stabilized the water  table. This is reflected 
in the steeper water-table-duration curve  for the con- 
trol site (Figure 5) and also by  the standard deviation 
of  water  level, which was 50% greater than at the ex- 
perimental  baulks. Furthermore,  the degree of  water  
tension developed at the 5- and 8-m experimental  
baulks was notably less than at the control site. There 
was little improvement  at the 3-m site. Thus, with re- 
gard to the first objective of  this study, it can be con- 
cluded that the creation of  open water  reservoirs en- 
hanced the rewetting of  the cutover  peatland. 

In a natural peatland, the high specific yield of  the 
upper  peat  layers minimizes  the water-table fluctua- 
tions in response to water  fluxes (Price 1996). Specific 
yield is the parameter  that relates the change in water  
storage in a soil to the change in water  level. This 
property is destroyed when the acrotelm is removed  
by harvest ing and by subsequent decomposi t ion and 
subsidence (Schothorst 1977). The specific yield of  the 
peat in this area reported by Price (1996) declined 
f rom 0.55 at a natural peatland to 0.05 at the cutover 
peatland. The presence of  reservoir  ditches at the ex- 
perimental  site had the effect  of  increasing the meso-  
scale ( " b u l k " )  specific yield of  the baulks. This is be- 
cause the specific yield of  the open water  in the ditches 
is unity. The bulk specific yield for the experimental  
baulks  can be calculated based  on the proportion of  
peat  and open water  and their respective intrinsic spe- 
cific yield (i.e., 0.05 and unity). For the 3-, 5-, and 
8-m baulks, the bulk specific yield was calculated as 
0.38, 0.25, and 0.17, respectively. 

Unlike the one-dimensional  water-table adjustments 
normally associated with specific yield and the gain or 
loss of  water, here there is a more complex response 
involving lateral water transfers between the peat  
baulks and the ditches. This interchange of  water  ame- 
liorated water-table fluctuations and effectively in- 
creased the Sy to a higher "bu l k"  value. At the control 
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Figure 8. Sphagnum cover on bare peat surfaces (mean --- 
SE). Average percentage covers of 18 quadrats used at each 
experimental spacing for estimation. Data on Sphagnum cov- 
er under a mulch cover were from an unpublished experi- 
ment for comparison. 

site, the lower "bu lk"  specific yield caused water-table 
instability, which was manifest  in the steeper rising 
and falling l imbs of  the water-level  hydrograph (Figure 
4). 

The water-table profiles presented in Figure 6 show 
an asymmetr ic  pattern of  water  flow between reservoir  
ditches. This was apparent  at the 5-m experimental  
baulk, where the water  table perpetually sloped toward 
the ditch, suggesting water  input f rom the adjacent 
ditch (from the right in Figure 6). This was confirmed 
by fol low-up measurement  of  the water  levels in all 
experimental  ditches in 1995. This showed that the 
ditch adjacent to the 5 -m measurement  baulk had an 
absolute water-level elevation above that in all other 
ditches, with water level declining away f rom it in 
both directions (i.e., toward the 3-m and 8-m baulks), 
including toward the adjacent 5 -m ditch where mea-  
surements were made.  The  lack of  symmet ry  about the 
center-line between ditches makes  it difficult to ade- 
quately characterize the flow patterns with the exper- 
imental set-up employed.  

Since the survival and growth of  artificially reintro- 
duced Sphagnum (Quinty and Rochefor t  1997) rely 
upon an adequate moisture  supply at the surface (Sagot 
and Rochefort  1996), water-table position is only im- 
portant in that it is related to the volumetric  soil mois-  
ture at the surface. The results indicate that a higher 
water  table and generally wetter  conditions contributed 
to a greater and more  constant volumetric  moisture  
content of  the surface peat. This was further demon-  
strated at the control site, where distinct differences 
occurred in the volumetr ic  moisture content in re- 
sponse to the typical harvested surface profile (Figure 
2B). Where  the distance of  the water  table to the sur- 
face is greater, the moisture  deficit caused by evapo-  
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ration was less apt to be re-supplied by capillary water 
flow upward from the water table. 

An indication of  the potential for capillary flow is 
more directly apparent in the soil water tension data 
(Figure 7). Matric tension was consistently least at the 
5-m experimental baulk and greater at the 3- and 8-m 
baulk and control sites, where the water table and soil 
moisture were lower. At the wetter sites, water demand 
by surface evaporation was being more effectively met 
by water moving upward from the zone of  saturation, 
which was closer to the surface. The driest surface 
(3-m experimental baulk) had the greatest tension gra- 
dient between the - 0 . 2  and - 0 . 1  m depth, suggesting 
that the evaporative demand was not being matched. 

Sphagnum Moss Establishment Performance in 
Relation to the Creation of  Water Reservoirs 

The general objective of  this project is to facilitate 
the establishment of  Sphagnum diaspores by increas- 
ing the amount of  water available for moss use. The 
results indicate that lateral water exchange between the 
open water reservoirs and the peat substrate did ame- 
liorate the hydrologic conditions associated with a low 
water table, thereby making them more suitable for 
Sphagnum growth.  Sphagnum establ ishment,  with 
4.5% to 6.4% cover on the 3-m and 5-m experimental 
baulks, was greater than the 0.5% cover usually 
achieved when a similar density of  Sphagnum mosses 
are reintroduced on abandoned peat fields with no cov- 
er or rewetting design besides the damming of  the for- 
mer ditches (Rochefort et al. in press). When the per- 
cent covers of  the experimental baulks are compared 
to Sphagnum simultaneously reintroduced with a straw 
mulch (Figure 8), it seems that the microclimatic vari- 
ables at the peat-air interface were more important for 
Sphagnum establishment than the small differences in 
hydrologic conditions associated with the different ex- 
perimental spacings. Thus, good rewetting of  the peat 
improved Sphagnum colonization even though the 
study was conducted in a relatively wet year. The pres- 
ence of  a mulch, however, seems even more advanta- 
geous for Sphagnum growth. The effect of  a mulch 
cover on microclimate variables at the peat-air inter- 
face is currently under investigation. 

Rewetting Strategy 

The water table, soil moisture, and soil-water-ten- 
sion data indicate that the experimental baulk with a 
5-m spacing provided the most suitable condition for 
Sphagnum introduction. Beets (1992) suggested that 
the spacing of  such reservoirs should not exceed 5 m 
for moderately decomposed peat. Although this seems 
to be corroborated by our results, we are unable to 

attribute this difference to the actual width o f  the ex- 
perimental baulk. We believe, rather, that the 5-m ex- 
perimental baulk benefitted f rom the advantage of  its 
position between the other two experimental baulks, 
which provided a buffering effect. Water losses away 
from the 3- and 8-m baulks are suggested by the con- 
vex water-table profile over the experimental site. The 
locally elevated water level at the 5-m experimental 
baulk indicates that such water losses were minimized 
there. Furthermore, the magnitude of  water loss at the 
3-m baulk was greater, as suggested by its lower ele- 
vation. Substantially lower water levels in the peat 
field outside the experimental area caused drainage of  
the outermost parts of  the experimental site (i.e., the 
3- and 8-m baulks). The effect was most pronounced 
in the 3-m experimental baulk (i.e. lower water levels 
than the 8-m baulk), since drainage there was in the 
same direction as the regional water slope. 

C O N C L U S I O N  

In the context of  peatland restoration, the main ob- 
jective of  water management  strategies is to create 
suitable conditions for Sphagnum growth and survival, 
as it is the key plant to re-establish peat-forming eco- 
systems. The creation of  open water reservoirs was 
effective in improving the hydrologic conditions of  the 
abandoned peatland, in that water levels were raised 
and water-table fluctuations were minimized. The wa- 
ter supply was successfully replenished since precipi- 
tation and snow melt water was captured in the res- 
ervoir ditches and redistributed throughout the adja- 
cent peat profiles. Consequently, Sphagnum growth 
was enhanced. Although rewetting has not directly ad- 
dressed the problems related to the poor physical struc- 
ture of  the unsaturated zone (i.e., the acrotelm has not 
been replaced), a higher and more stable water table 
was ensured by the presence o f  open water reservoirs. 
In time, the improved hydrologic conditions can con- 
tribute to produce a Sphagnum layer that will slowly 
restore the surface peat's self-regulating mechanisms. 

Due to the nature of  the experimental design, it was 
impossible to determine the opt imum spacing of  the 
reservoir ditches. This will need further investigation 
through field experiments and modelling in order to 
implement realistic restoration plans for cutover peat- 
lands. 
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