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Basic Differences



Pioneer Thicket

Shorter - less diverse
< 30-40 years old

Old-Growth Cover §

Taller - more diverse
200-250+ years old

25-80’ tall
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Thicket

ioneer

Indicates degraded soil
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Pioneer Thicket

Historically, uncommon

Reports describing eastern
Edwards Plateau vegetation from

mid-1700 to the 1800s:

The words “forest” and “timber”
used to describe the junipers
(cedars)

When “thicket” was used, it was
also called “timber” or “stately”




Pioneer Thicket Old-Growth Cover
Defined by bushes Defined by trees




Pine-like




Oak-
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Helps determine
age of cover

Aging using growth
rings can difficult since
junipers produce false
growth rings




Fruits and pollen
10-20+ years

Trunk Lichen: 5 - 40 years Loose Bark: 40-50+ years



Age can be estimated by
measuring the trunk width

4.5’ from the ground (dbh)

trunk dbh (inches)/growth rate

growth rate = .1 and .06
provides age range




" Bottomland Mixed Forest
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Prairie Motte and Woodland




Regional Preference



They Prefer Regions with
Carbonate Rock

Most carbonate rock in
Texas is limestone

https:/ /karstwaters.org /educational-resources/what-is-karst / %

b, 3

Veni, George, and Nico Hauwert, 2015. “Historical Review and Forward View of Cave and Karst Research in Texas,” The Geological Society of America. Special Paper 516.



This type of region is called karst country

limestone bedrock + shallow soils




Characterized by rocky surface
features and holy rocks



Photos by Ethan Perrine

Underlaid by sinkholes,
caves, and aquifers
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- The upper karst variability
A, offects water use
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Woater research now
focuses on stands, not
- individual trees
N
i A Stand water use of

junipers = oaks
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Hauwert, Nico M. and Jack M. Sharp, 2014. “Measuring Autogenic Recharge over a Karst Aquifer Utilizing Eddy Covariance Evapotranspiration,” Journal of Water Resource and

Protection. Volume 6:869-879.

Litvak, M.E., S. Schwinning, and J.L. Heilman, 2010. “Woody Plant Rooting Depth and Ecosystem Function of Savannas: A Case Study from the Edwards Plateau Karst, Texas, USA.,”
Ecosystem Function in Global Savannas: Measurement and Modeling at Landscape to Global Scales, edts. M.J. Hill and N.P. Hanan. CRC Press: Boca Raton.



“Most are very shallow
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Karst Country is Part of
the Carbon Cycle ydasghere Pedospher

Vegetation, soil, and microbes
are critical for sustaining
healthy karst function

R

carbonic acid (H,CO;) CaCO,+CO,+H,0—Ca**+2HCO,” -»CaCO,+CH,0+0,
Lithosphere Biosphere

Zhang, Cheng, et al., 2022. “Ecosystem-driven Karst Carbon Cycle and Carbon Sink Effects,” Journal of Groundwater Science and Engineering. 10 (2): 99-112.



OId-grdWih forests help sink more

" carbon than healthy grasslands
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Native grasses have
difficulty establishing
a dense cover where
it's degraded

Pioneer thickets can help
rangeland grasses if given the
time and proper management




Ecosystem Benefits



Pioneer Thicket

Short-term Regeneration (10 - 75 years)
Helps regenerate forest and improve grassland conditions
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Pioneer Thicket Old-Growth Cover

Restores the karst carbon cycle Sustains the karst carbon cycle
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Levels of soil organic carbon increase with increasing woodland stand age
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* They spread fast and prolifically
* They cover the ground

* They improve stormflows

* They help rebuild limestone soil
* They act as a nursery for new plants
* They increase karst porosity



Their dense
canopies buffer
the ground from
hard rains, hot
sun, and high
winds
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The debris and

canopies slow and
sink heavy rains




Overtime, this
organic matter
builds up into a
matted leaf litter
that eventually
develops into a
loose litter




Under the leaf

they

iter,

enhance the
growth of

arbuscular

mycorrhizal

fungi

Photo by Lisa O’Donnell



They end up
increasing soil
infiltration and
groundwater
storage capacity

Leite, Pedro, L. Schmidt, D. Rempe, H. Olariu, J. Walk{
Weathering and Permeability,” Scientific Reports. 13154

Wilcox, Bradford P. and Yun Huang, 2010. “Woody Plan Enc
37, doi:10.1029/2009GL041929. :



Enhancing
infiltration
increases aquifer
recharge

On the eastern Edwards
Plateau, 28-30% of aquifer
recharge comes from
infiltration

Volume 6:869-879.




Why clearing
might increase
spring flows

After juniper clearing, good
infiltration remains

Springs increase

After 3-5 years, infiltration
degrades

Springs decrease

Dugas, W.A,, et. al, 1998. “Effect of removal of Juniperus Ashen on Evapomnsp.ruhorham&'f i ‘rhe Sec‘:freélz Wptershed e Wc}fer‘Resources Research 34(6) 1499 1506
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Pioneer thickets
also act as a
nursery for new
native plants
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Photo by Elenore Goode
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i/ | * Manages stormflows
* Supports wildlife diversity
_ * Sustains year-round gravity spring flows
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Increases layers of
debris, mosses,
and lichens over

time
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Enhances and
protects soil
development
and soil biology
diversity




Old-Growth
protects rain
infiliration to sink
more overland
flows, and reduce
erosion and
downslope

flooding




Supports wildlife
diversity - not
just for warblers

Historically,
included jaguars

Photo by Gil Eckrich



Old-Growth

sustains year-
round gravity
spring flows

Juniper-oak forested hillside
produced 1 OK'-;‘;g"qI/dqy in spring and
never stopped flowing during last
severe s();mmer’s heat wave
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Creates a system
that historically
helped reduce the
spread of fire
from grasslands
into the forest

NS

s
S 3
)

)

Iz
s

Reproducing these effects is
important as our summers get
hotter and longer
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Cardosa, Anabelle, et al., 2023. “How Forests Survive Alongside Flammable Open Ecosystems: Conservation Implications for Africa,” Frontiers in Conservation Science, 4:1150516.



Concluding Comments



Junipers on karst country are not the enemy

They are part of the solution
They are not ‘invasive’ (since they’re native and are helping ecosystems)



*

Learning juniper cover

types and karst
country basics
improves your read



We need to learn to work
with or mimic pioneer
thickets to help move this
land away from rocky
desertification

“Brush management” should be a
potential strategy, not the
inevitable, overall plan







www.projectbedrocktx.org



