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Soil Investigations at Rogers Research Site, Laramie Mountains, 
Wyoming, Before and After High-Severity Forest Fire

Stephen Williams1,2, Claire Wilkin1,3, Larry Munn1,2, Michael Urynowicz4, and Robert Waggener5

Introduction
The Laramie Mountains present a heterogeneous 
landscape of rocky slopes, mostly shallow soils, and 
variable vegetation in southeastern and central Wyoming. 
The University of Wyoming-owned Rogers Research Site 
(RRS) is representative of these mountains and is located 
approximately five miles southeast of Laramie Peak. This 
research site, about 320 acres in size, is surrounded on 
three sides by lands managed by the U.S. Forest Service. 
Nearly the entire RRS (along with some 100,000 acres in 
the area) burned in a lightning-caused forest fire in the 
early summer of 2012 (this occurred during an extreme 
drought). Prior to the fire, RRS vegetation was dominated 
by ponderosa pine (Pinus ponderosa) of various age 
classifications, with patches of aspen (Populus tremuloides) 
along the water courses. The RRS botanic understory 
included a variety of forbs, grasses, shrubs, as well as 
noxious weeds. Much of this understory, particularly 
weedy species including Canada thistle (Cirsium arvense) 
and cheatgrass (Bromus tectorum), has re-established in 
several dense patches since the Arapaho Fire. Aspen, 
too, is re-establishing, but natural ponderosa pine re-
establishment is not yet evident. 

The fire also dramatically changed the research agenda at 
RRS, which is now largely devoted to understanding the 
regeneration of vegetation, particularly ponderosa pine. 
Prior to establishing a landscape-level reforestation project 
at RRS, several studies were undertaken to determine the 
nature and biological activity of shallow soils at the site, 
both before and after the fire. An upcoming RRS bulletin 
will describe in detail these soil-related investigations. 
This paper provides a brief synopsis of these investigations 
and highlights regarding their importance.

Objectives
The three principle objectives of this portion of the study 
at RRS include: (1) determining basic soil characteristics 

before and after the 2012 Arapaho Fire; (2) constructing a 
soils map of the principle soils at RRS; and (3) providing 
experimental information on the immediate impact of 
added nutrients and stimulants (in the form of compost 
tea and nitrogen fertilizer) on the near-surface microbial 
community characteristics of the soils. 

Materials and Methods
Pre-fire characterizations were performed, fortuitously, 
just prior to the 2012 wildfire; post-fire soil studies took 
place immediately thereafter. Eight control plots were 
established during the field season of 2011. These plots 
were located to capture the general variability in soils 
and vegetation across RRS. Prior to the fire, five of these 
plots were vegetated with ponderosa pine. The others 
were primarily vegetated with aspen and an occasional 
ponderosa. Soil pits were excavated at the center of each 
of these plots before the fire, and samples were collected 
from the surface soil (A-horizon) and subsoils (B-horizons 
where present and/or C-horizons).

After the fire, new soil pits were constructed within a 
few feet of the pre-fire sampling locations, and samples 
were collected from similar depths. These samples were 
analyzed for the following chemical parameters: pH, 
electrical conductivity (EC), soil adsorption ratio (SAR), 
phosphate phosphorous (PO4-P), nitrogen as nitrate 
(NO3-N), nitrogen as ammonium (NH4-N), calcium (Ca), 
magnesium (Mg), potassium (K), sodium (Na), weight 
percent N (wt %N), and wt% carbon (C). Additionally, the 
presence and relative size of microbial communities were 
characterized by extracting the phospholipid-fatty acids 
(PLFAs) from soil samples. 

Soil mapping of RRS was initiated at a very cursory level 
in 2010, but not intensified until well after the 2012 fire. 
Standard mapping methods are being employed, and the 
maps should be completed within the year.
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As a master’s degree project at UW, Claire Wilkin 
designed and implemented an experiment to examine 
the effect of applied nutrients—especially N and compost 
tea—on the post-fire recovery of microbial communities 
within near-surface soils. The experimental design 
included randomized, replicated treatment blocks located 
on a 1.5-ac west-facing slope at RRS. The site was 
chosen for its homogeneous distribution of vegetation 
and burn severity. Composite surface soil samples were 
collected within each treatment block prior to treatment 
application, one week following treatment, and again at 
six months and nine months. Samples were analyzed for 
PLFAs, which form a majority component of microbial 
cellular walls. Results of this analysis served as quantifiers 
of active microbial life within the soil at the time of 
sampling. Much of the pre- and post-fire soil work was 
performed by the lead author of this paper and Wilkin.

Results and Discussion
Results of the pre- and post-fire soil analyses showed that 
most chemical parameters measured increased post-fire. 
Fire tends to release nutrients from biomass, and these 
accumulate in the soil. Among those parameters for which 
the largest change was observed, base-forming cations 
(Ca, K, Mg), mineral-N, and phosphorus all increased 
significantly in shallow soils. The pH increased in all 
surface horizons as well. The indicators of biological 
activity in the soil reported decreases in most soil biota 
post-fire. These organisms include fungi, in general, 
as well as symbiotic fungi, particularly the arbuscular 
mycorrhizal fungi. Filamentous bacteria (actinomycetes) 
as well as protozoa also decreased significantly post-
fire. It was to be expected that, in general, microbial 
populations would be depressed immediately following 
the fire; however, the presence of increased macro- and 
micro-nutrient concentrations in the soil should provide 
an enhanced environment for growth for many of 
these populations. 

The study examining the addition of nutrients (N as 
ammonium nitrate) and compost tea showed that some 
belowground microbial populations responded favorably 
to the nutrients and compost tea additions. Populations 

examined were total microbial abundance, bacteria, 
actinomycetes, arbuscular mycorrhizal fungi, total 
fungi, and protozoa. Some populations (e.g., protozoa 
and total fungi) were significantly increased by some 
treatments, but largely the heterogeneous nature of the 
soils in this area masked the treatment effects, making 
other comparisons non-significant. An upcoming bulletin 
will detail results. Once complete, it will be available at 
www.uwyo.edu/uwexpstn/centers/sarec/ (click on the 
“Rogers Research Site” link).
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Figure 1 . Professor Steve Williams (now retired) samples soils at 
RRS in late July 2012, less than one month after the Arapaho Fire 
burned through the area.




