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Background

Hypotheses and Predictions

Wild ﬁres are a natural and important ecological process in the boreal forest
(Paye9e 1992). Plant communi?es in black spruce dominated forests are
?ghtly linked with their ﬁre cycle in terms of their species diversity and plant
traits (Roberts 2004; Nilsson and Wardle 2005).
§ Highly ﬂammable needles of black spruce and other evergreen shrubs
promote the spread of ﬁre over an area, whereas thick sphagnum moss
mats resist burning due to their high water reten?on abili?es, resul?ng in a
low severity ﬁre and complete crown mortality (Johnson 2001; Boby 2010;
Turetsky 2010).
§ The structure and composi?on of these pre-ﬁre communi?es, among other
things, can inﬂuence ﬁre severity through their plant func?onal traits and
promote a ﬁre regime that permits for self-replacement successional
pathways (Kurkowski et al. 2008; Kasischke et al. 2010; Bernhardt et al.
2011).
Results from recent studies have shown that shiRs in Interior Alaska’s ﬁre
regime is resul?ng in larger, more frequent ﬁres (Kasischke and Turetsky
2006).
§ Ongoing and future climate change across Alaska is inﬂuencing the ﬁre
regime and has the poten?al to shiR the current state of Interior Alaska’s
black spruce forests to deciduous dominated forests (Gillet et al. 2004;
Duﬀy et al. 2005 Johnstone et al. 2010).
§ A state shiR to deciduous-dominated forests is expected to have
implica?ons on the global carbon cycle, nutrient cycling, plant produc?vity
and local wildlife (Johnstone et al. 2010).
Figure 1. Distribu?on of all the LTER’s
RSN sites in environmental space.
Individual sites are represented by
points and sites age by color (pink=1 or
Young, green=2 or Intermediate and
blue=3 or Mature). This ﬁgure is in
support of the recent change in ﬁre
regime. Young sites encompass a
greater range over the environmental
landscape, signifying a greater
propor?on of land has burned in
recent ﬁres.

Figure 2. A hypothe?cal model
depic?ng how poten?al for
severe ﬁre (through smouldering
combus?on) and the magnitude
of its eﬀects change over
gradients of moisture and organic
layer depth (reproduced from
Johnstone and Chapin 2006).

1. I hypothesize that variability in plant species’ ﬁre-ecological trait plas9city (speciﬁcally, ﬁre-resis9ve and ﬁre-adap9ve
plant traits) is inﬂuenced by a site’s previous burn severity.
• I predict post-ﬁre black spruce dominated plant communi9es that undergo high-severity ﬁres will contain greater
plas9city in species-speciﬁc ﬁre-ecological plant traits than communi9es that undergo low-severity ﬁres.
• I predict black spruce dominated plant communi9es that occur in areas of moderate moisture will contain a grater
plas9city in species-speciﬁc ﬁre-ecological plant traits than a community in an area of low or high moisture (ﬁgure 2).
2. I hypothesize that there are emergent proper9es of black spruce dominated plant communi9es, such as plant species
richness and biomass/fuel loads, that can indicate the poten9al of a site to reburn or burn severely based on communitylevel ﬂammability.
• I predict black spruce dominated plant communi9es that contain high fuel loads and high percent cover of
ﬂammable, ﬁne fuels will have a greater poten9al to reburn/burn severely than communi9es with lower fuel loads
and lower percent cover of ﬂammable, ﬁne fuels.
3. I plan to apply the results of this study to a framework that can be used by ﬁre managers to assess a black spruce
dominated community’s ability to reburn based on site characteris9cs, plant composi9on and fuel load.
(A)
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Figure 3. Average soil organic
fuel load (g/cm^2) plo9ed
against a) moisture class (R^2=
0.62 and p=0.038) and b) age
(R^2=0.70 and p=0.25). Soil layer
fuel loads were average for each
site, then averaged for each
moisture or age class. Fibric and
mesic fuel load averages were
summed to determine total
average soil fuel load.

Methods and Future Plans
The 28 BNZ LTER’s RSN sites that were sampled for this study vary across 3 ecoregions in Interior
Alaska, span a moisture gradient and vary in age (?me-since-ﬁre). Each site was previously
sampled for plant and lichen species richness (percent cover) using the Braun-Blanquet method
of cover classiﬁca?on.
We collected trait plas?city data for Vaccinium uliginosum and Hylacomium splendens, the two
most ubiquitous species within these sites. We measured func?onal traits related to
rhizomatous root sprou?ng and and water reten?on in V. uliginosum and H. splendens,
respec?vely. Addi?onally, we measured understory vegeta?on and soil organic biomass to
quan?fy fuel loads. We will use this data to inves?gate pa9erns between fuel load and species
richness within a site to understand how community-level ﬂammability can indicate the
poten?al of a site to reburn. The results of this study will highlight the vulnerability of certain
loca?ons along the boreal black spruce dominated landscape to severe burning and the ability
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