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USING A COLLEGE 
CAMPUS TO STUDY 
LONGLEAF PINE ECOLOGY

By Dr. Frank S. Gilliam, Department of 
Biology, University of West Florida

R E S E A R C H  N O T E S

Initial construction of the University of West Florida campus in Pensacola began in 1963 on a 405-ha 

area with diverse ecological features, including wetlands, hummocks, and a bayou. The most prominent 

of these were second-growth longleaf pine stands recovering from extensive logging of the Florida 

Panhandle (Knight et al. 2011). John E. Jarvis, Jr., campus designer, was influenced by the architectural 

philosophy of the Scottish landscape architect Ian L. McHarg, using a “design with nature” approach. 

Thus, campus design protected the ecological features to the extent possible, with minimal tree removal 

and largely maintaining original contours (Marse 2007; Jarvis 2008). 

Cross-section of a windthrown longleaf 
pine from Hurricane Sally in one of 
the campus natural areas

Collegiate Urban Interface Provides Research Opportunities 
Although humans have created an indelible imprint on 

virtually all landscapes of the biosphere (Gilliam 2016), urban 
interfaces represent a unique juxtaposition of human 
populations and the natural systems that sustain them 
(Barrington-Leigh and Millard-Ball 2015; Francos et al. 
2019). College and university campuses comprise a distinctive 
urban interface, with their spatial patterns of permanent 
construction—dormitories, administrative buildings, 
classrooms, academic departments—combined with parking 
lots and green spaces, such as quadrangles, gardens, and 
arboreta.  

The University of West Florida in Pensacola extends ~1000 
ha, most of which remains undeveloped. It comprises the 
largest flora of any college/university campus in the eastern 
United States with nearly 900 vascular plant species (with 
specimens in the UWF Michael I. Cousens Herbarium). 

Contemporaneous with construction was the establishment of 
natural areas with non-paved, low-impact hiking trails. The 
two most prominent were the Edward Ball Nature Trails 
(hereafter, Trails) and the Baars-Firestone Nature Trail (now 
called Baars-Firestone Wildlife Sanctuary, hereafter 
Sanctuary). 

The campus provides a unique opportunity to study the 
ecology of longleaf pine in an urban interface.  Such an 
awareness led to the initiation of the UWF Campus 
Ecosystem Study (CES). The CES was conceived as an 
interconnected series of summer research investigations 
funded by the Office of Undergraduate Research through its 
Summer Undergraduate Research Program. To date, there 
have been three of these, all resulting in publications in the 
peer-reviewed literature. In all, this research comprises the 
efforts of seven UWF undergraduates, with four students 
funded for additional work this summer of 2022.  
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B. Gopher tortoise in its burrow on the UWF campus.

A. The most obvious asset of Jarvis’ vision for the UWF campus is the simple beauty 
one experiences by walking around the main campus and especially when hiking 
the nature trails.  These pines were part of the second- and third-growth forest 
landscape within which the UWF campus was constructed. 

Main campus longleaf pines and effects of gopher tortoise 
burrowing 

Initial work of the CES was prompted by two fundamental 
questions, both related to different facets of the longleaf pine 
ecosystem. The first was, what is the size structure (based on 
diameter at breast height—DBH) of the seemingly countless 
longleaf pine stems on the main campus.  The second was, 
what is the effect of burrowing by gopher tortoises on soils 
and plant communities?  

All longleaf stems ≥2.5 cm DBH on the main campus were 
measured for DBH.  These data, based on >2,100 stems 
measured, confirmed the absence of fire (Gilliam et al. 2020), 
with fewer than 10% of stems being estimated to be <50 yr 
old. 

Because of chronic fire exclusion, gopher tortoise 
populations at UWF are confined to power line rights-of-way. 
Vegetation and soil sampling were conducted in three discrete 
areas (types) for each gopher tortoise burrow: apron 
(redistributed soil outside burrow), burrow (soil above 
burrowed cavity), and matrix (unaltered surrounding area).  
For each of 16 burrows, density was determined for all 
vascular species; mineral soil was taken to a 5-cm depth.  Air-
dried soil was analyzed for pH, organic matter (OM), and 
extractable nutrients. 

Plant density was reduced by burrowing seven-fold on 
apron versus burrow and matrix sites, which did not vary 
between each other. Soil variables did not vary between 
burrow and matrix samples, but apron soils were significantly 
lower in pH, organic matter, cation exchange capacity, and 
cations. Soil NO3- was ~3-fold higher in apron soils.  

Composition and structure of chronically unburned longleaf 
stands 

Longleaf stands of the Trails and Sanctuary sites were 
studied to quantify the effects of chronic fire exclusion on 
longleaf pine stands. We addressed these questions: (1) how 
does forest species composition and stand structure vary 
between these two sites: (2) how do soil characteristics vary 
between areas and change under fire exclusion? Fifteen 0.04 
ha circular plots were established in each area to assess 
composition and structure and sample mineral soil. All live 
stems ≥ 2.5 cm DBH in each plot were identified to species 
and measured for DBH. Mineral soil samples (taken to a 5-
cm depth) were analyzed for pH, organic matter, cation 
exchange capacity, extractable macro- and micronutrients, and 
extractable aluminum. 

Basal area and density were similar between the natural 
areas, as was canopy dominance (live oak and longleaf pine) 
but with contrasting sub-dominant species (more Magnolia 
grandiflora and M. virginiana in Sanctuary stands versus 
Quercus nigra in Trails). Soil analyses revealed no significant 
differences between natural areas but suggested decreased soil 
organic matter and fertility compared to open, grass and forb-
dominated sites. Diameter structure of longleaf pine 
contrasted sharply between natural areas, suggesting different 
land-use history (Gilliam et al. 2021). 

 
Using hurricane-windthrown longleaf stems to study 
diameter/age relationships 

Previous studies (e.g., Gilliam et al. 2020) attempted to 
estimate age of longleaf pine stems on the main UWF campus 

B 

A 

C 

C. Longleaf pine canopies in a UWF natural area. Note the wide spacing of the 
pines, typical for longleaf stands, but also the hardwoods (principally Quercus 
virginiana here) filling in an otherwise wide canopy opening. 

-
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based on a model from old-growth longleaf in southern 
Georgia, concluding that oldest stems were just under 200 yr 
old and that >80% of stems on the main UWF are between 
50 and 125 years old. More accurate age data can be obtained 
from disks collected locally from recently fallen trees. On 16 
September 2020, Hurricane Sally impacted UWF as a 
Category 2 storm, with winds reaching 49 m/sec (~110 miles 
per hour). Our study took advantage of longleaf pine 
blowdowns by Sally to obtain cross-sections for age 
determinations, sampled primarily in the Trails and Sanctuary 
areas. For each sampled section, DBH and number and width 
of annual rings were recorded. 

Based on a total of 50 sampled trees, linear regression 
revealed a highly significant relationship between DBH and 
age (Figure 1). Applying this to DBH measurements of 2,165 
stems on the main campus, as measured in the summer of 
2019 (Gilliam et al. 2020), indicated that the oldest longleaf 
pines are ~130 years old (mean age = 63.9±0.4 yr), consistent 
with cessation of historically widespread harvesting in the 
region. Mean age for the Trails site (55.7±1.6 yr) was 
significantly lower than that of the Sanctuary (66.7±2.0 yr), 
again suggesting that they represent sites of contrasting land-

use history (Figure 2). Annual growth rates of older pines 
were mostly negatively correlated with temperature, a finding 
with implications for the future of longleaf pine ecosystems 
under anthropogenic climate change. This study confirms 
that college/university campuses can be used as units of 
ecological study, and can do so in a way that takes advantage 
of stochastic events such as tropical cyclones (Gilliam et al. 
2022). 

 
Conclusions 

The UWF CES comprises a series of connected studies on 
the remnant longleaf stands from which the campus was 
originally constructed, with each of these sequentially 
building on the previous one. These studies have gone far in 
providing further understanding of the ecology of the longleaf 
pine ecosystem and its dynamics in the uniqueness of the 
urban interface of a university campus. With the current work 
of this summer 2022 investigating variation in soil 
microbiomes between longleaf- versus hardwood-dominated 
stands, the research opportunities provided by the campus 
natural areas seem almost limitless. 

 

R E S E A R C H  N O T E S

Figure 1. Longleaf age (yr) versus diameter (cm) at 
1.5 m from base for 50 samples from Trails (blue 
circles), Sanctuary (green circles), and harvested 
stems (white circles). 

Figure 2. Age-class distributions of longleaf stems at 
UWF based on the age/DBH model generated in this 
study, including the main campus (black bars, from 
Gilliam et al. 2020) and each of the two natural areas 
(blue and green bars, from Gilliam et al. 2021).

Figure 1

Figure 2
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C O V E R  Longleaf pine canopy against the blue sky of summer. Photo by Lisa Lord.    
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