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Algal community response to experimental and interannual
variation in hydrology in an Alaskan boreal fen
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Abstract. Floristic studies indicate the abundance of microalgae in northern boreal peatlands, but we
know relatively little about their ecology or how they will respond to changes in environmental conditions
expected in this region as climate changes. We examined changes in algal community structure at sites
exposed to a long-term water-table manipulation, including drought (lowered water-table treatment),
flooding (raised water-table treatment), and control (no manipulation) treatments in an Alaskan fen. In
previous years, continuous algal colonization typically would have occurred only in the raised water-table
treatment, but a spring flood inundated experimental plots and provided a unique opportunity to examine
algal community response to rewetting after long-term drought. This event allowed us to investigate how
much ecosystem memory of the antecedent water-table manipulations regulated the ability of taxa to
recolonize sites after prolonged drought compared to sites that had been continuously flooded. Despite no
differences in water-table position among treatments at the time of sampling, surface-water nutrient
concentrations were higher in the lowered water-table treatment relative to the other treatments after the
spring thaw. This difference corresponded with greater algal abundance and biovolume in the lowered
water-table treatment relative to the control and raised water-table treatments. Higher abundance and
biovolume was driven mainly by filamentous green algae (Chlorophyta), especially Oedogonium, Spirogyra,
and Microspora. Diatoms were most abundant in the raised water-table treatment, whereas chrysophytes
were most abundant in the control treatment. Across all water-table treatments, N-fixing cyanobacteria
increased as nutrients and water-table position declined over time. The differences in algal community
structure among water-table treatments suggest that alternating drought and flooding events expected
with climate change may significantly alter algal-driven functions in boreal wetlands.
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Algae can be abundant in wetlands and can con-
tribute significantly to many of the physical, chemical,
and biological processes that characterize wetland

ecosystems (Goldsborough and Robinson 1996, Wetzel
2006). Many of the processes carried out by algae in
wetlands (e.g., N-fixation, soil formation) are related to
taxonomic composition (Goldsborough and Robinson
1996, Inglett et al. 2004). Despite literature describing
the importance of algae for wetland ecosystem pro-
cesses (Vymazal 1995, Robinson et al. 2000, Richardson
2010) and known differences in algal functions related
to taxonomic composition (Graham et al. 2009),
relatively little is known about the factors that regulate
algal communities in wetlands. This issue is particu-
larly significant in boreal regions, where wetlands are
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abundant and processes related to ongoing climate
change are expected to have widespread effects on
aquatic ecosystems (Rouse et al. 1997, Schindler 1998).

Hydrology probably is the single most important
factor regulating the establishment and maintenance of
wetland ecosystems (Mitsch and Gosselink 2006).
Frequent water-level fluctuations influence many of
the physical and chemical factors characteristic of
wetland habitats (e.g., nutrients, light, temperature,
substrate availability), and therefore, algal communi-
ties (Goldsborough and Robinson 1996). Much of the
research examining how algae respond to changes
in hydrology was done in the Florida Everglades
(McCormick et al. 1998, Gottlieb et al. 2005, 2006,
Iwaniec et al. 2006), where wetland hydrology has been
significantly altered by human development (Sklar
et al. 2005). The effects of hydrology on wetland algal
communities have been less studied in northern
latitudes. Changes in boreal wetland hydrology are
particularly significant, in part because temperatures
that have constrained water at or near the surface of
permanently frozen soils are increasing rapidly in the
region. Climate models predict that temperatures in
the region will continue to increase during this century
(Serreze et al. 2000, Hinzman et al. 2005, McGuire et al.
2007).

Peatlands may be particularly sensitive to global
change because water level is highly dependent on
changes in rates of precipitation and evapotranspira-
tion (Hinzman et al. 2006, Sulman et al. 2010).
Peatlands cover extensive portions of interior Alaska
where the surface areas of open water bodies in
wetland-rich landscapes are already declining, prob-
ably because of increased evapotranspiration with
longer, drier growing seasons (Serreze et al. 2000,
Euskirchen et al. 2006), drainage after permafrost
thaw (Hinzman et al. 2005, Riordan et al. 2006), or
encroachment of wetland vegetation (Roach et al.
2011). However, some wetland areas in Alaska are
expanding because of hydrologic upwelling and
increased flooding from meltwater runoff from
surrounding uplands (Osterkamp et al. 2000).

Increased frequency of drought and flooding events
associated with climate change probably will alter the
physical and chemical conditions of aquatic ecosys-
tems in the boreal region, including the movement of
limiting nutrients into and out of wetlands (Rouse
et al. 1997). Seasonal drought and exposure of
sediments probably will oxygenate anaerobic soils
and stimulate microbial decomposition, thereby facil-
itating nutrient remineralization. Flooding of previ-
ously dried soils may release available nutrients into
the overlying water column (Boon 2006, Thomas et al.
2006). Algae in shallow wetlands are sensitive to

changes in hydrology and water chemistry. Even
small changes in water depth can result in desiccation
(Thomas et al. 2006) or can expose algal communities
to environmental conditions that may induce signif-
icant changes in community structure.

We monitored changes in algal community compo-
sition in response to an ecosystem-scale water-table
manipulation that included drought (lowered water-
table treatment) and flooding (raised water-table treat-
ment) conditions in a rich fen in interior Alaska. Surface
water conditions typically would allow continuous algal
colonization only in the raised water-table treatment,
but a significant flooding event provided a unique op-
portunity to examine algal community response at sites
previously exposed to long-term drought. We investi-
gated how much ecosystem memory of the antecedent
water-table manipulations regulated the ability of taxa
to recolonize sites after prolonged drought compared to
sites that had been continuously flooded. In a concur-
rent study, we reported on surface-water chemistry and
algal community metabolism after rewetting (Wyatt
et al. 2012). Here, we evaluate the effects of rewetting on
algal community structure.

Methods

Study site and experimental design

The APEX (Alaska Peatland Experiment) site is in
the Tanana River floodplain just outside the Bonanza
Creek Experimental Forest, ,35 km southeast of
Fairbanks, Alaska (lat 64u829N, long 147u879W). This
region of interior Alaska has large temperature
fluctuations, mean annual temperature = 22.9uC,
and low precipitation (269 mm/y) (Hinzman et al.
2006). The growing season is short (,135 d) and the
region experiences .21 h of light/d in June. The
site used in our study is a rich fen that receives water
from surface-water runoff, precipitation, and to a
small extent, groundwater. Vegetation at the site
is dominated by brown moss, Sphagnum, and emer-
gent vascular flora, including Equisetum, Carex, and
Potentilla.

In 2005, 3 treatment plots (control, lowered, and
raised water-table treatments) were established in the
rich fen (Conlin 2008, Turetsky et al. 2008). Treatment
plots are 120 m2 in area and are ,25 m apart. Each
treatment plot is surrounded by a permanent, raised
boardwalk. Before the initiation of the water-table
manipulation in 2005, early growing-season water-
table position and plant species composition did not
differ among treatments (Turetsky et al. 2008). A
series of drainage canals (40 cm wide, 1 m deep)
divert water from the lowered treatment. Surface
water from a nearby well is pumped into the raised
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treatment at a rate of ,10 cm/d by solar-powered
bilge pumps. The chemistry of water added to the
raised treatment is similar to ambient pore water in
terms of pH, electrical conductivity, and concentra-
tions of anions/cations, and organic acids (Turetsky
et al. 2008). A data-logger communication system
maintains natural fluctuations in the water table in the
treatments based on fluctuations associated with pre-
cipitation and seasonal drying trends in the control
treatment.

Throughout all 4 y of manipulation, mean water-
table height relative to the surface of the peat was
consistently lower in the lowered water-table treat-
ment and consistently higher in the raised water-table
treatment than in the control treatment (Fig. 1; Kane
et al. 2010). The mean (6 SE) monthly water-table
position during the growing season across all 4 y of
manipulation was 7.2 6 3.2 and 10.0 6 3.8 cm beneath
the surface of the peat in the control and lowered
water-table treatments, respectively, and 0.1 6 2.2 cm
above the peat surface in the raised water-table
treatment. Lowering the position of the water table
increased variability in water-table height, whereas
raising the position of the water table reduced
fluctuations in water-table height in June, July and
August (Fig. 1; Kane et al. 2010).

However, from May to July 2009, water-table height
in treatment plots was not well regulated by
experimental manipulation, but instead was affected
by a flood that occurred at the end of summer 2008.
Between May and October 2008, .275 mm of
precipitation fell in interior Alaska (National Atmo-
spheric Deposition Program, station AK01). There-
fore, all 3 treatments were flooded in August to
September 2008 and remained flooded during the
spring thaw in 2009 (Fig. 1). Water-table height above
the peat surface decreased with time in all water-table
treatments after the spring snowmelt, but did not
differ between treatments (p . 0.05; Fig. 1). After the
spring flood, water-column nutrient concentrations
peaked in early June in all treatments and then
decreased sharply (Fig. 2A, B). Averaged across all
sampling dates (mean 6 SE), dissolved inorganic N
(DIN) and soluble reactive P (SRP) were consistently
higher in the lowered treatment (SRP = 2.86 6

0.24 mg/L, DIN = 17.12 6 2.05 mg/L) compared to
in the raised (SRP = 1.07 6 0.09 mg/L, DIN = 12.9 6

0.84 mg/L) or control (SRP = 1.38 6 0.16 mg/L, DIN =

12.4 6 1.54 mg/L) treatments (p , 0.0001; Fig. 2A, B;
Wyatt et al. 2012).

Benthic algal biomass measured as chlorophyll a
and ash-free dry mass (AFDM) peaked after the
maxima in nutrient concentrations (Wyatt et al. 2012).
Averaged across all sampling dates (mean 6 SE),

chlorophyll a concentration and AFDM were higher in
the lowered treatment (chl a = 23.3 6 3.69 mg/m2,
AFDM = 2.889 6 0.30 g/m2) than in the control (chl
a = 2.46 6 0.44 mg/m2, AFDM = 0.84 6 0.09 g/m2) or
raised (chl a = 2.42 6 0.43 mg/m2, AFDM = 0.78 6

0.06 g/m2) treatments (p , 0.0001).

Sampling methods

In May 2009, we began monitoring algal variables
in each treatment weekly, and then every 2 wk from
July to August to evaluate algal responses to altered
water-table position. We sampled algae at 8 randomly
selected locations in each treatment to estimate algal
density, biovolume, and taxonomic composition. The
APEX site is part of a long-term study, so we used
nondestructive methods to remove algae from sub-
mersed surfaces. Each sample consisted of four 25-
cm2 subsamples collected from peat surface and the
submersed portions of 4 stems of the dominant
emergent macrophyte. We used a plastic syringe to
remove algae from each 25-cm2 quadrat until no
loosely attached algae or biofilms were present on the
peat surface. We scraped the submersed portion of 4
stems clean with a plastic spoon. We estimated the
surface area sampled based on water depth and
measurements of the plant stem made with a caliper.
We diluted each composite sample, which included
algal material from stems and from the peat surface,
to a known volume with filtered water and gently
inverted the sample several times before separating
subsamples for subsequent analyses. We preserved
each algal sample with 2% formalin for taxonomic
analysis.

We used standard protocols to characterize algal
taxonomic composition. We counted §300 natural
units or colonies per sample in a Palmer–Maloney
nanoplankton counting chamber and identified algae
to genus at 4003 magnification (Charles et al. 2002).
For diatom compositional analysis, we acid-cleaned
an aliquot of each sample and mounted cleaned
diatoms on a microslide in NAPHRAXH mounting
medium. We identified and enumerated diatom
valves at 10003 magnification. We quantified benthic
algal abundance (cells/cm2 of substrate) with the
formula provided by Lowe and Laliberte (2006) and
calculated biovolume (mm3/cm2 of substrate) by
multiplying algal cell density by the estimated cell
volume based on geometric formulae published by
Hillebrand et al. (1999).

Data analysis

We log(x + 1)-transformed data if necessary for
statistical analyses to correct for nonnormal distribution
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and unequal variances among treatments before
analysis. We used repeated measures analysis of
variance (rmANOVA) with an adjusted Bonferroni
significance level and Tukey’s test for post hoc
comparison of means to test the null hypothesis that
water-table treatment had no effect on algal cell
density and biovolume. We used a repeated mea-
sures multivariate analysis of variance (rmMA-
NOVA) and Tukey’s post hoc comparisons of means
test to evaluate differences in algal taxonomic
composition among water-table treatments. We
identified 78 genera that were included in statistical
analyses for cell density within phyla. We included
individual taxa in analyses only when they were
present at .5% relative abundance. We calculated
biovolume only for taxa present at .5% relative
abundance.

Water temperature (21.1 6 0.3uC), dissolved O2 (DO;
9.52 6 0.2 mg/L), and pH (6.51 6 0.03) varied among
treatments but were not significant predictors of algal
biomass or taxonomic composition within treatments
(p . 0.05; data not shown). A detailed description of
the physical and chemical variables in the APEX site
during our study was reported by Wyatt et al. (2012).
We did statistical analyses with general linear models
in SPSS 18 (SPSS, Chicago, Illinois).

Results

Algal taxonomic composition

Mean algal cell density (104cells/cm2) peaked
immediately after the maximum in nutrient concen-
trations, and was nearly 33 higher in the lowered
(21.14 6 2.9) than in the control (6.76 6 1.31) or raised
(8.39 6 1.02) water-table treatments (F2,15 = 8.88, p =

0.003; Fig. 3A). The absolute abundance of almost all
taxa was greater in the lowered water-table treatment
than in the others because of greater overall biomass,
but the relative abundances of taxa differed among
treatments (F22,180 = 5.95, p , 0.0001; Fig. 4A–C).

Chrysophytes were significantly more abundant in
the control treatment than in the lowered or raised
water-table treatments (F2,75 = 36.525, p , 0.0001;
Fig. 4A). Dinobryon was the dominant chrysophyte in
the control treatment (F2,180 = 68.18, p , 0.0001; Fig. 5A).
Cyanobacteria made up a greater proportion of total cell
density in the raised (22–62%) and control (22–53%)
water-table treatments than in the lowered (10–48%)
water-table treatment (F2,75 = 11.21, p , 0.0001; Fig. 4A–
C). Nostoc was the dominant cyanobacteria in all water-
table treatments and increased in abundance as nutrient
concentration and water-table position declined
(Fig. 5A–F). Diatom relative abundance peaked in the

FIG. 1. Long-term seasonal trends in water-table heights in the control, lowered, and raised water-table treatments in interior
Alaska (from Kane et al. 2010). Negative values indicate water-table position below the surface of the peat. Outlined values
indicate water-table measurements made during our study. Insert shows standard deviation in mean monthly water table
position across the 5 y of study (1938 individual water-table measurements).
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middle of the growing season in all treatments, but was
consistently greater in the raised (9–28%) than in the
lowered (7–10%) or control (1–19%) water-table treat-
ments (F2,75 = 13.75, p , 0.0001; Fig. 4A–C). The
increase in diatom relative abundance in all treatments
was driven by an increase in the abundance of Tabellaria,
which was greater in the raised than in the lowered or
control water-table treatments (F2,180 = 25.13, p , 0.0001;
Fig. 5C). The green algae (Chlorophyta) were more
abundant in the lowered than in the raised or control
water-table treatments (F2,75 = 54.42, p , 0.0001;
Fig. 4B). The lowered water-table treatment was dom-
inated by large filamentous green algae Oedogonium
(F2,180 = 6.62, p = 0.002; Fig. 5B), Spirogyra (F2,180 = 9.37,

p , 0.0001; Fig. 5B), and Microspora (F2,180 = 5.54, p =

0.005; Fig. 5B). Small coccoid taxa, many of which were
present at ,5% relative abundance, made up the
greatest proportion of green algae in raised and control
water-table treatments (‘‘other’’ in Fig. 5A, C). Relative
abundances of the green algae Gloeocystis, Bambusina,
Ulothrix, and Zygnema did not differ significantly
between treatments at any time during the study
(Fig. 5A–C). Of the 78 genera identified, 76% were
present in all 3 water-table treatments.

Algal biovolume

Total algal biovolume was significantly greater in
the lowered than in the raised or control water-table

FIG. 3. Mean (61 SE; n = 8) algal cell density (A) and
total biovolume (B) in the control, lowered, and raised
water-table treatments on each sampling date in the Alaska
Peatland Experiment (APEX) fen during the summer 2009
growing season.

FIG. 2. Mean (61 SE; n = 8) soluble reactive P (SRP) (A)
and dissolved inorganic N (DIN) (B) concentrations in control,
lowered, and raised water-table treatments on each sampling
date in the Alaska Peatland Experiment (APEX) fen during the
summer 2009 growing season (from Wyatt et al. 2012).
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treatments (F2,15 = 25.89, p , 0.0001; Fig. 3B). Greater
biovolume in the lowered water-table treatment was
driven by Oedogonium (F2,180 = 12.9, p , 0.0001),
Spirogyra (F2,180 = 9.9, p , 0.0001), and Microspora
(F2,180 = 4.6, p = 0.011) (Fig. 5E). Filamentous green
algae did not constitute a large proportion of the
relative abundance of the algal community in raised
or control water-table treatments (Fig. 5A, C), but
they had larger cell sizes compared to many of the
diatoms, chrysophytes, and cyanobacteria that were
present in greater relative abundance. Therefore,
despite the low abundance of Oedogonium, Spirogyra,
and Bambusina in raised and control water-table
treatments (Fig. 5A, C), they made up a significant
portion of total algal biovolume (p , 0.05; Fig. 5D, F).

These results are limited to the high-biovolume taxa
(i.e., filaments) because they made up a portion of the
cell density in all treatments (Fig. 4D–F) and have
much greater cell sizes than many of the smaller taxa.

Discussion

Algal community structure differed significantly
among water-table treatments, even during the early
part of the growing season when the water table did
not differ among treatments. Differences in commu-
nity composition were manifested mostly by changes
in relative abundance rather than the presence/
absence of individual taxa. The presence of most taxa
in all 3 treatments suggests that the long-term natural
variation in water-table position that occurs in the

FIG. 4. Percent of total cells (A–C) and %total biovolume (D–F) in functional groups in the control (A, D), lowered (B, E), and
raised (C, F) water-table treatments on each sampling date in the Alaska Peatland Experiment (APEX) fen during the summer
2009 growing season.
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control and experimental plots with spring flooding,
precipitation events, and seasonal drawdown, and
similar regional environmental conditions regulates
species membership of the algal community (sensu
Pickett and McDonnell 1989, Stevenson 1997). How-
ever, altered nutrient dynamics associated with
rewetting of previously dried soils probably regulate
the density and relative abundance of taxa that are
available to colonize substrates. Thus, antecedent
conditions probably are acting on the algal commu-
nity in 2 ways, first by limiting the taxa that are
available in the seed bank to colonize substrates and
then by increasing nutrient concentrations after
rewetting, which shapes the relative abundance of
taxa present on the peat surface.

The abundance of green algae across all water-table
treatments is consistent with the literature from a
survey of North American peatlands (Yung et al.
1986). Many species of green algae have an affinity for
low pH conditions (Graham et al. 1996, Greenwood
and Lowe 2006, Wyatt and Stevenson 2010), making
them well adapted to acidic conditions in peatland
ecosystems. The presence of filamentous green algae
in Alaskan wetlands also has been attributed to their
ability to tolerate the extreme fluctuations in temper-
ature that occur at this latitude (Prescott 1963). The
increase in filamentous taxa in the lowered water-
table treatment probably was a response to increased
nutrient availability after the spring thaw because
some green algae are capable of exploiting available

FIG. 5. Algal taxonomic composition as relative abundance (A–C) and % total biovolume (D–F) of dominant algal genera in the
control (A, D), lowered (B, E), and raised (C, F) water-table treatments on each sampling date in the Alaska Peatland Experiment
(APEX) fen during the summer 2009 growing season.
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nutrients and outcompeting other taxa for light and
space (Graham et al. 1996). Our results are consistent
with those reported in previous studies done in the
Tanana River floodplain where filamentous green
algae increased in biomass following nutrient enrich-
ment (Wyatt et al. 2010, Rober et al. 2011), the
Saskatchewan River Delta in northern Canada (Watch-
orn 2011) and Delta Marsh, Manitoba, where filamen-
tous green algae contributed ,87% of the total algal
biomass after a wetland was reflooded after experi-
mental drawdown (Robinson et al. 1997).

The increase in the abundance of Nostoc as nutrient
concentrations declined in all water-table treatments
suggests that it can survive in low-nutrient environ-
ments. Nostoc is commonly found living endosymbi-
otically in moss tissues (Granhall and Selander 1973,
DeLuca et al. 2002) and as epiphyton attached to
moist moss surfaces in peatlands (Basilier 1980).
Nostoc is capable of fixing atmospheric N, thereby
making it biologically available for moss and vascular
plant uptake and for microbial decomposition (De-
Luca et al. 2002). N-fixation by cyanobacteria is the
most important source of N to many arctic and boreal
regions and contributes as much as 80% of total
annual ecosystem N (Solheim et al. 2006). A consid-
erable amount of research has been done in arctic and
boreal regions to assess the importance of N-fixation
in boreal forests (DeLuca et al. 2002, Uliassi and Ruess
2002, Hobara et al. 2006), but to our knowledge, the N-
fixation potential of peatland cyanobacteria has not
been quantified under different water-table regimes.
Our results suggest that changes in water-table pos-
ition will influence the abundance of N-fixing cyano-
bacteria and, therefore, probably the amount of N
being fixed under differing hydrologic conditions.
This effect may be particularly significant under
hydrologic conditions similar to those in the raised
water-table treatment, where continuously saturated
soils reduce nutrient availability in the water column.

Diatoms are sensitive to desiccation stress, and the
lower abundance of diatoms in the lowered compared
to the control and raised water-table treatments is
consistent with results from the Everglades, where
diatom abundance decreased in areas that experi-
enced more frequent drought (Browder et al. 1981,
Gottlieb et al. 2006). Desiccation sensitivity also may
explain the greater abundance of diatoms in the raised
water-table treatment, which had been flooded during
the previous 4 growing seasons and consistently had
less variability than other treatments in water-table
position (Kane et al. 2010). Overall, diatoms did not
contribute greatly to total cell abundance or biovol-
ume in our study. This group of algae, which use Si to
build their cell walls, may have been limited by Si

concentrations that were below detection throughout
much of the summer growing season (Wyatt et al.
2012). This result is consistent with those of other
studies in which Si was a limiting nutrient for algae in
peatland ecosystems (Struyf and Conley 2009).

Chrysophytes are widely distributed and commonly
are found in oligotrophic habitats, especially at
northern latitudes (Wehr and Sheath 2003). The abund-
ance of chrysophytes, particularly Dinobryon, in our
study is consistent with results of a previous study in
Alaska (Hilliard 1968). This alga is mixotrophic and
can switch between autotrophic and heterotrophic
metabolism (Wehr and Sheath 2003). Therefore, it may
be able to maintain metabolic activity in low-light
conditions or under ice (Wiedner and Nixdorf 1998),
which may explain its abundance early in the growing
season after the spring thaw. However, the lower
abundance of Dinobryon in the raised and lowered
water-table treatments than in the control suggests that
chrysophytes may be particularly sensitive to changes
in hydrology and could decline in boreal peatlands as
fluctuations in water-table position become more
frequent with climate change.

Algal function in an ecosystem can be related to the
overall abundance of a particular taxonomic group, so
we used estimates of algal abundance as an indication
of their functional importance. Filamentous green
algae (Oedogonium, Spirogyra, Microspora) made up a
substantial proportion of the algal cell density in the
lowered water-table treatment and were dominant
when measured by biovolume. Therefore, filamentous
green algae probably will play an increasingly im-
portant role in wetland ecosystem function with
increasing frequency of drying and rewetting events.
This increase in importance may be particularly
strong in shallow wetlands, which we would expect
to experience more frequent fluctuations in water
table. This shift in community composition probably
will have ecosystem-level consequences given the
significant amount of labile dissolved organic C
released from filamentous green algae in the lowered
water-table treatment and its use by bacterial com-
munities (Wyatt et al. 2012).

Cell volume and abundance data were not consis-
tent in raised and control water-table treatments
where cyanobacteria made up a significant proportion
of the algal community. These taxa (Nostoc, Chroococ-
cus, and Gloeocapsa) are small coccoid cells that have
much smaller cell volumes than the filamentous green
taxa. Therefore, the dominance of filamentous green
algae in terms of biovolume in raised and control
water-table treatments was disproportionate relative
to their absolute abundance. This mismatch between
abundance and biovolume could mislead conclusions
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regarding the function of the algal community within
these sites because cyanobacteria, like Nostoc, may be
important for ecosystem function.

Compared to the extensive literature on benthic
algae in lakes and streams, few studies of the benthic
algal assemblages of freshwater wetlands or the
factors that regulate their structure and function have
been published (Robinson et al. 2000). This discrep-
ancy is particularly problematic for northern boreal
regions where wetlands are abundant and extremely
vulnerable to disturbances associated with climate
change. Our results provide evidence that hydrology
is an important factor regulating benthic algal com-
munity structure in a northern boreal peatland and
adds to a growing literature on the role of algae in
wetland ecosystems. The observed differences in algal
taxonomic composition in response to fluctuations in
water table suggests that increased frequency of
drought and flooding events expected with climate
change may significantly alter algal community struc-
ture and function in boreal wetlands from the ex-
pected natural peatland algal community (i.e., control
treatment). This shift may be particularly important
when hydrologic conditions influence nutrient min-
eralization and availability in surface soils. Further-
more, the similarity in taxa found in our study and
those found in other floristic studies of peatlands
(Yung et al. 1986, Mataloni 1999, Greenwood and
Lowe 2006) indicate that the effect of altered hydrol-
ogy on algal community structure could be applicable
to peatland ecosystems beyond those in Alaska.
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