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Post-burn Resprouting in Bigtooth Maple (Acer grandidentatum):
A Case Study

Beth L. Corbin' and Douglas H. Page’

ABSTRACT

Bigtooth maple (Acer grandidentatum) is a common component of

mountain shrub communities throughout Utah and is sometimes
an abundant component in northern Utah. It typically grows with
Gambel oak (Quercus gambelii), either as a co-dominant, or
sometimes replacing Gambel oak on mesic sites. Historically, the
oak/maple cover type is believed to have had relatively short fire-
free intervals (perhaps no longer than 30-80 years and sometimes
shorter). Today it is often the dominant vegetation type in
wildland urban interface zones of northern and central Utah.
There has been some perception that bigtooth maple is a poor
sprouter following fire. However, we have observed prolific post-
fire sprouting for bigtooth maple in northern Utah. This case
study was conducted to quantify our observations. Study sites were
associated with two prescribed fires and one wildfire in the
Wasatch Mountains of Wasatch County, Utah. Pre and post-burn
bigtooth maple sprouts were counted in 10 to 19, 0.004-ha (0.01-
acre) plots per site. Post-burn sprout numbers and survival on all
sites support the conclusion that bigtooth maple recovers from fire
by vegetative regeneration from root and crown sprouting and is
thus well adapted to relatively high frequency fire regimes. These
findings should facilitate management of landscapes where
bigtooth maple is a significant component.

INTRODUCTION

Bigtooth maple (Acer grandidentatum), also called canyon
maple, is a common and sometimes abundant component
within the mountain shrub community commonly called
“oakbrush” (or oak/maple brush) in the forests and
woodlands of Utah. It often grows with Gambel oak
(Quercus gambelii), either as a co-dominant, or in its place,
replacing Gambel oak in canyon bottoms and moister areas.
In the northern Wasatch Mountains (Cache County, UT),
Gambel oak is replaced entirely by bigtooth maple, which
forms extensive stands. The oak/maple brush community is
dominant along the Wasatch Front in the wildland urban
interface zone, and is common upward into the Wasatch
Mountains to about 2,450 m (8000 ft) in elevation.

Historically, the oak/maple cover type is believed to have
had fire return intervals of about 40-60 years of primarily
stand-replacing fires (Havlina 2003). Fire regimes in the
oak/maple zone have been altered since settlement times by
elimination of Native American burning, fire suppression,
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and grazing removal of fine fuels (Bradley et al 1991). As a
result, oak/maple stands may be more extensive than they
were 75 to 150 years ago (Ibid).

Bigtooth maple is usually a multi-stemmed small tree or
large shrub in Utah, typically 4-8 m (12-25 ft) tall but
occasionally exceeding 12 m (40 ft) in height (Welsh et al
2003). It is deciduous, and often provides spectacular fall
colors. The root system is shallow but wide-spreading.
Although it produces abundant seed on average every 2 to 3
years, most reproduction is vegetative, by layering (Uchytil
1990). In the field, seedlings seldom survive (Tollefson
2006). Although all native maples will sprout from the
base, the degree varies with species and plant age (Zasada
and Strong 2003).

PROBLEM STATEMENT

The Forest Service’s Fire Effects Information System
(www.fs.fed.us/database/feis) is a web-based database of
taxonomy, distribution, management considerations,
botanical and ecological characteristics, fire ecology, and
fire effects references, by species. The Fire Effects
Information System’s (FEIS) previous record for Acer
grandidentatum was updated in 1990, and included very
little information on post-fire sprouting (Uchytil 1990).
Specifically, it suggested that bigtooth maple is a poor
sprouter.

We have observed bigtooth maple sprouting prolifically
after wildfires and prescribed burns on the Uinta and
Wasatch-Cache National Forests. Our personal observations
lead us to believe that the sprouting vigor of bigtooth maple
is relatively close to that of Gambel oak, as the post-fire
species mix appears to closely mimic the pre-fire mix.
Thus we identified a need to document this response in
order to provide reliable information to update the FEIS,
and in 2004 collected the field data presented below.

The FEIS record has been recently updated, with a
substantial increase in references, and includes good
information on bigtooth maple’s sprouting ability
(Tollefson 2006). Our observations (presented here)
provide additional documentation on bigtooth maple’s
sprouting response following fire.
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LITERATURE REVIEW

We conducted a literature review in 2004 to determine
whether relevant published information exists that was
either developed after the 1990 FEIS record, or was missed
by the FEIS compiler. We found very little on bigtooth
maple at all (for example: Buchmann et al 1997; Tankersley
pers. Com"), and nothing on its resprouting ability.

Work by Harper et al (1985) in central and northern Utah
suggested that bigtooth maple may be invading Gambel oak
stands on drier upland sites, presumably due to fire
suppression. Harper et al state that:

Unfortunately, there appear to be no observations on
either the relative frequency of fire along drainage
ways and on adjacent open slopes in our area nor on
the relative frequency and vigor of maple sprouting
after fire on such contrasting sites (p 15).

By contrast, the 2006 FEIS record located several
references on bigtooth maple sprouting following fire,
including “vigorously” sprouting and stands that “return
quickly” to prefire species composition (Tollefson 2006).

METHODS

We are documenting a case study of bigtooth maple
sprouting following two prescribed fires and one wildfire in
the Wasatch Mountains of the Uinta National Forest. The
Cascade Springs [ Prescribed Fire of April 2000 burned
about 376 ha (930 acres) on National Forest lands. The
Cascade II Prescribed Fire (and wildfire) of September
2003 burned about 3,150 ha (7,800 acres), mostly National
Forest and State Park lands. The Wasatch Mountain
wildfire of August 1990 burned about 1,200 ha (3,000
acres), mostly of Wasatch State Park lands. All fires are in
Wasatch County, Utah, and within the Provo River
watershed.

Sites were selected from each fire based on access,
vegetation type (dominated by oak/maple), and fire
intensity (overstory stand replacement areas). Two to three
transects were sampled in each fire in August 2004.
Transects were on specified compass directions from each
starting point. Distances were measured by pacing. At 1-
chain (20 m) intervals, a 0.004 ha (100™ a) circular plot was
checked. If no bigtooth maple were present (either sprouts,
dead stems, or mature stems), a “no” was recorded and we
moved on to the next plot. For plots that had or still
contained maple, the plot center was moved to the nearest
maple clump and the following was recorded:

'Tankersley, Boyce. e-mail to Beth Corbin July 30, 2004 re:
summary of his Master’s Thesis work on Growth and Propagation
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e Pre-fire stems of maple: For each stem — diameter
at 15 cm (6 in.) stump height, status (dead,
healthy, unhealthy), and burn intensity [unburned,
light charring (<25 percent of bole diameter at any
point), mod/heavy charring (25-95 percent
charring), intense charring (>95 percent bole
charring)].

e Post-fire sprouts: Number of live sprouts, number
of dead sprouts, average diameters and heights of
live and dead sprouts 15 cm (6 in.). Dead sprouts
were indicative of maple that sprouted post-fire,
but did not survive.

e Basic topographic site information (ridgetop,
hillslope, or drainage bottom; slope and aspect).

A minimum of 10 plots containing maple from each fire
were evaluated. Up to 19 plots containing maple per fire
were recorded. Plots were not permanently marked.

Data analysis consisted of comparing pre-burn and post-
burn maple stem density, using a paired Student’s T-test.
Assumptions were made for independent sampling and
normal distributions with equal variation of the population
data, which appears to be the case.

OBSERVATION SUMMARY

Sprouting

Pre-burn and post-burn stem data are summarized for the
three fires in table 1. We found that nearly all (95 percent)
of the plots with pre-burn bigtooth maple had post-fire
sprouts. Results were similar for the percentage of clumps
(95 percent) and individual stems (96 percent) that had
associated sprouts. The number of stems per plot of post-
burn sprouts was significantly higher than the pre-burn
stems per plot, using a paired Student’s T-test. We did not
find a correlation between pre-burn stem size and post-burn
sprouting performance, but our few non-sprouting stems
constitute a very small sample. Based on these numbers, it
appears that bigtooth maple is well adapted to sprouting
after fire.

One apparent seedling (second-year, but only about 1.5
inches tall) was found on a plot in the Wasatch Mountain
Fire. Otherwise, all regeneration was from sprouts. Most
sprouts were stump sprouts originating within about 15 to
30 cm (6 to 12 in.) of the stump), but some root sprouts
originating more than 30 cm (12 in.) from the stump were
also found.

A small number of dead sprouts were observed, mostly in
the older (Wasatch Mountain) fire. Natural competitive
self-thinning through age/size/density-related mortality on
the high number of sprouts present is to be expected.
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Intensity

Nearly all of the plots were intensely burned, and all pre-
burn stems in the plots were dead and appeared to have
been killed immediately by the fire. Most stems were rated
as intensely burned, with a few rated moderate/heavy
charring. In the Wasatch Mountain Fire, about half of the
plots had sprouts where no parent stem was seen,
presumably because either the stem was totally consumed,
was small and had decomposed, had been covered by litter
or soil, or it had fallen and rolled away in the intervening 16
years since the fire. In the more recent Cascade fires,
standing dead maple was visible at all sprout clumps.

Topography

See table 2 for the number and percent of plots containing
maple that were found in various topographic positions for
each fire. No correlation between topographic position and
resprouting was apparent, since plots in all topographic
positions had sprouts. The two plots with maple that did not
resprout were on lower slopes in the Cascade II fire. Not all
topographic positions were equally or randomly sampled,
since we chose overstory stand replacement areas with a
high maple component.

Table 1—Sprouting observation summary.

NREI XVI

CONCLUSIONS AND IMPLICATIONS

Based upon the plot data collected on these three fires in
Wasatch County, Utah, we conclude that bigtooth maple is
well adapted to resprouting after fire. It appears that its
sprouting vigor is similar to that of Gambel oak. Sprouting
vigor may be related to site quality and pre-fire stem vigor.
It is reasonable to surmise that the sprouting ability of both
bigtooth maple and Gambel oak is related to their
adaptation to ecosystems where fire has played a frequent
role.
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Number of Number of Number of Average Average Average
Number of s e . .
. . maple maple individual number of number of diameter of
Fire plots with . . .
plots with clumps with stems with stems/plot stems/plot pre-burn stems
maple . . . a .
sprouting sprouting sprouting pre-burn post-burn (inches)
Wasatch 19 out of 19 out of 90 out of 90 86 out of 86 4.5 43.3 2.8”
Mountain 22 sampled 19 sampled observed observed (range (range (range
(August 1990) (86%) (100%) (100%) (100%) 0to17) 4t0131) 0.6 t0 6.5”)
14 out of 14 out of 24 out of 24 75 out of 75 5.4 30.6 2.9”
Cascade 1
(April 2000) 70 sampled 14 sampled observed observed (range (range (range
P (20%) (100%) (100%) (100%) 1 to 13) 8 to 87) 0.2 t0 6.4”)
Cascade I1 10 out of 8 out of 10 19 out of 26 44 out of 53 53 30.6 1.6”
(September 16 sampled sampled observed observed (range (range (range
2003) (63%) (80%) (73%) (83%) 2t012) 0 to 99) 0.2 t05.3)"

*The difference between pre-burn number of stems per plot and post-burn number of stems per plot is statistically significant at p = 0.05

for all three fires.

® Pre-burn stems that sprouted (n = 44) averaged 1.6” diameter (range 0.2-5.3”), while stems that did not sprout (n = 9) averaged 1.4”
diameter (range 0.4-3.7”). These differences are not statistically significant at p = 0.1.

Table 2—Topography. Plots with maple were found in the following topographic positions:

Fire ridgetop upper slope  mid-slope lower slope drainage bottom
Wasatch Mountain 3/19 16% 16/19 84%
Cascade I 3/14 21% 1/14 7% 9/14 64% 1/14 7%
Cascade 11 6/10 60% 4/10 40%
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