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Project Overview

Quercus boyntonicommonly known as Boynton or Alabasaadstoneoak, is a criticly
endangered oak reported from a nifgdunty range in central Alabama (Figure 1). It is restricted
to localized occurrences along glade margins on sandstone outcrops withiogseckory

forests. Numerous threats contribute to its endangerment inatgdivoody encroachment due

to fire suppression in its habitat, invasive plant species competition, degraded habitat from land
use changes, climate change, drought, and genetic introgression with other oak species. Some
populations are already extirpated bave not beenrelocatedin years. Huntsville Botanical
Garden (HBG) collaborated with @ther institutions, including botanic gardens, arboreta,
universities, and other cultural organizations from across the country that are interested in
supporting rareoak conservation and are committed to growing and maintaiiiggrquality
documentation on conservation collections. HBG, as a member of Botanic Gardens
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prominent rde in conservation and management@f boyntoniiQUBO). This multifaceted
partnership has greatly assisted in protecting QUBO from extinction by building genetically
diverseex situcollections distributed across multiple organizations. This projecehabled

the participating institutions to expand on previous work to scout, collect, distribute, and grow
genetically representative collectionswild-originplants. In 2023, HBG increased the number
of maternal lines collected from four counties anddieled the number of previously collected
maternal lines by 18 via both acorn and rhizome collection. This work increases the genetic
breadth capture of underrepresented populations across all partnering institutions, greatly
bolstering the conservation e of theex situmeta-collections.
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Figure 1: Distribution a®. boyntonirange based on herbarium specimens. Source: Alabama Plant Atlas.
(http://floraofalabama.org/Plant.aspx?id=21p4



Objectives
The2023 collection objectives naturally developedrh the results of collection efforts by
Huntsville Botanical Garden and Auburn UniverBibynald E. Davis Arboretuim 2022.

1.

2.

Repeated measures (data collection) of reproductive potenti@wércus boyntonii
individuals at three localities in three coues (Blount, St. Clair, and Etowah)

Collect acorns from a minimum of four maternal lines from each locality listed above for
inclusion in the safeguarding metallection

Specificscouting efforts in the undesurveyed invaded western end of the Hinds Road
Rock (Etowah Co.) and adjacent properties for which permission/peroutd be

obtained

Methods

Scouting for trees with good acorn set occurred in August and Septembey&t?8ollection
trips occurred in late September and early October 2023. Rhizmifectionallowed the
capture of additional germplasm from trees with poor or no acorn set. Fieldwork spanned
Blount, Etowah, Jefferson, Shelby, and St. Clair Counties in AlaBamassion was also
granted to access to a previously unknown populatioouwring on private property near
Moody, ALPopulations were prioritized by landowner permissions and scouting efforts.

At each collection location, the following information was recorded:

1.
2.
3.

Date

Names of collectors

[ 2dzyié FyR f 20 Rdcki EtowatSCbihty), latitidé, RoRgitudey and R
notes for aiding navigation

Description of the habitat, including aspect, elevation, and associated species
Description of the population including population demographics: estimated number of
mature indivduals, the number of individuals producing fruit, the approximate area of
the population, and whether seedling recruitment is observed

Observations of threats to the population, land use, land management, or conservation
actions or measures

The followingnformation was recorded for each tree from which acorns and rhizomes were
collected:

1.
2.
3.

The unique identifier assigned

Latitude, longitude, elevation, and estimated GPS accuracy

Form of the plant including height and DBH (diameter at breast height)pamier of
trunks and stems.

Health of the plant, including any significant wounds or evidence of disease or
environmental stress



Individuals were determined by separationfrémy’ | R2l OSy G AYRAQGARdzZ £ Qa
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¥ MH®T Q@Wtdll.\EIRmehtal ecdurrences (EO) refer to individuals separated from other
individuals by greater than 3 km. In the full detail census, juvenile individuals were counted but
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were given a unique identifier, GPS coordinates, DBH of the largest trunk, number of trunks and
stems, and associated data including elevation, estimated GPS accuracy, estimated height of

the tree, estimated slope, aspect, a digital photq@raand a categorical descriptor of current

health. The health metric categories were defined as V) Vigorous: robust individual with

evidence of rapid growth; A) Average: minimal dieback, evidence of current season and

previous season healthy growth; angl Declining: greater than 20% canopy dieback present,

bark splitting, and signs of disease present without obvious regrowth.
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Figure 2: Six QUBO localities were chosen for scouting in 2023 because they were underrepresenséd in
collections from tle northern end of the range of the species



Summary of Daily Activities

6/28/2023 - Tracy Cook and Matt Candeias met Patrick Thompson at a Forever Wild property at
10a.m. Scouting plans were informed by previgesars'scouting efforts and a plan for iasive
species removal aimed at opening pathways into previously unsurveyed glade outcrops. Using
chainsaws, brush cutters, and loppers coupled with an herbicide mix for treating cut stumps,
the team began clearing invasive shrubs. The methods were testéigeceastern portion of

the property first. The team worked on cutting, spraying, and clearing invasive privet and
Nandinathickets in this area until lunch. After lunch, the team targeted the western portion of
the property where aerial imagery showeddé complexethat invasive shrubs had previously
made inaccessible. Considerable headway was made, opening pathways into the western
section ofthe glade by the end of the day. There was not time for data recording, but the team
noted that there wereQUBQgrowing throughout and made plans to return for data collection

on the next visit to this glade.
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Figure3. Tracy Cook (HBG) removing invasive prlvetMchoklng out‘éBO glae habitat.

6/29/2023 - The team headed back out to the Forever Wildgerty in the morning to

continue working on invasive species clearing on the newly accessible western glade outcrops.
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Nandinathickets that were choking out areas sil between sandstone outcrops. Two



members of the team followed behind and applied herbicide to all cut stumps to prevent
regrowth. Targedd spraying of stumps reduced the risks to surrounding vegetation. Many of
the privet andNandinaremoved had unripéruits and were targeted specifically to prevent
another season of seed dispersal into the surrounding area. Shrub removal unveiled some
smallerQUBGQndividuals in this area and freed up a lot of room around larger, more
established individuals. By lasdternoon the team ceased clearing efforts to avoid the worst of
the heat advisory that was affecting the area.
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Figured. P at had been unreachable in previous years due to

thickets of invasive shrubs.

7/5/2023 - Matt Candeias and Anu Goedhart met Patrick Thompson (AUDA) at a private
property early in the morning. The team put together a plan for the day to maximize QUBO
scouting and invasive species removal efforts. Due to the size of the propernyyg¢iceed to

focus efforts on removing the largest privet masses that were choking out what used to be
open glade habitats. To minimize impact in sensitive areas, no heavy equipment was used,
relying instead on hand saws and loppers followed by stump ipgintth herbicide. Most of

the day was spent breaking through privet thickets and cutting very large stands of mature
privet. Much of what was removed was flowering, which will reduce the seed load at the site
for this growing season. Scouting proceededaindem with privet removal. QUBO at this site
seem to be in a low reproductive year as most of the mature trees scouted did not show signs



of acorn production. Nevertheless, a handful of trees in privet removal areas were boasting
large crops of immaturacorns. Based on observations in previous years, it was too early in the
season to assess the likely reproductive output. The day ended with a workshop showing the
landowners the work that was done and how they can better manage for invalsimesinto

the future.

Figureb. Patrick Thompson (AUDA) scouting canopy gaps for QUBO
7/6/2023 - Matt Candeias, Anu Goedhart, and Patrick Thompson met with a woman who
contacted Patrick via iNaturalist about potent@UBCQon her property outside of Moody
Alabama. The team met at a nearby gas station and followed her to the property. Numerous
healthy QUBO were found growing on the first outcrop alongside other rare plants such as
Quercus georgianadelianthus porteriPhemeranthus mengesand the mountain vaant of
Pinus palustrisThere was not time to properly scout the property that day to better
understand the density of QUBO at this site, the team counted over a dozen healthy QUBO
individuals with immature acorns. The landowner said she would be thtdlédve us collect
acorns from her property for conservation purposes. Notably, there were very few invasive
plant issues at this site. After this consultation, the team went to a property managed by the
North American Land Trust to assess the state e¥ipusly scouted and collected QUBOs. The
focus was predominantly on the western half of the property, cutting privet and sweetgums



that were encroaching into the glades. The trees on this half of the property similarly showed
signs of acorn production, bit was too early to tell the extent of acorn production at this
site.

Fige6 A healthy QUBO with a backdrop of mountain Ingeaf pine growing on th ewa accese roperty near
Moody, AL.

8/6/2023 - Matt Candeias, Katrina Mitchell, and Patrithompsoriraveledto the Forever Wild
property. The primary objective was to continue to clear invasive shrubs such as privet,
mahonia, andNandinathat were encroaching into sensitive glade habitat and restricting access
to previously urscouted glade otcrops. Methods consisted of targeting stands of invasive
shrubs on the glades and cutting the largest diameter material with a chainsaw and then having
another person follow behind and hand cut smaller diameter material with loppers and

pruners. Once thenaterial was cut, the third person followed behind with a 25% glyphosate
solution and painted each stump. This method of herbicide application is not only effective, it
also greatly reduces the chances of damaging surrounding vegetation. Once a largétlarea

the glades had been cleared of invasive shrubs, they worked outward to the glade margins and
repeated the process to open areas that historically would have been accessible by foot. As the
invasive shrubbery was cleared, observations were madeapfymative plants such @puntia
caespitosaand Helianthus longfoliuand even seedling and sapling QUBO that were persisting



in the understory of these shrubs. Shrub removal was both opening up the glades and freeing
sensitive native species from compin for light and other resources. At the end of the day,
the team revisited the areas that were cleared in July to inspect the efficacy of those efforts.
The vast majority of invasive shrub stumps had no signs of regrowth. In the few instances
where regowth was found, an additional treatment of glyphosate mixture was applied to the
new growth.
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Figure?. Patrick Thompson (AUDA) demonstrating the amount of biomass invasive shrubs like privet produce on
glade outcrops. Removal of privet allowed us to asagew glade outcrops and opens up QUBO habitat.

8/7/2023 - Matt Candeias, Katrina Mitchell, and Patrick Thompson met at the Forever Wild
property to continue work from the previous day. The objective was to clear enough invasive
shrubs to access a prewsly unsurveyed glade outcrop. The same approach of cutting and
stump painting was used and by late morning the team had cut through a wall of privet and

into the unsurveyed glade at the far western side of the property which turned out to be a
largelyuninvaded section of sandstone outcrop surrounded by healthy QUBOSs of various sizes.
Fortunately, this glade was far less invaded than other areas of the property and we suspect
this is because there are fewer pockets of soil where shrubs can get establisthere privet,
Nanding and Callery pear occurred along the margins, the team began clearing those invasives.
The rest of the day was spent scouting trees and identifying those which had enough acorns to



warrant a maternal line collection, progressimgrh the western propertyeastern side. Very
few trees were observed with acorns at this time, though the trees did look healthy. In total, 19
previous maternal line trees were assessed for current health and \agandary to the

rare and threatened associate plant species suchiasis microcephala

9/20/2023 - Matt Candeias, Katrina Mitchell, and Patrick Thompson met at Oak Mountaa Stat
Park in Pelham, AL. This site had been scouted and acorns collected in 2020 and the goal for the
day was to revisit those trees, reassess their status, and estimate reproductive output to inform
collection efforts for the current growing season. The teasaded west up a ridge following a

series of sandstone outcrops and GPS points from the 2020 trips. This site had very few invasive
shrubs encroaching on QUBO habitat. Most of the trees found on the ridge had not changed
from previous years. However, ttsge has sizable populations of bafjuercus stellatand Q.
margaretiaeand many of the QUBO observed show signs of hybridization with those congener
species. Genetic testing will be needed to assess the degree of hybridization arctdesikg

among tre QUBO in this population, and there is a high degree of uncertainty in identification
within this population due to intermediacy in leaf and acorn morphology among some trees.
Despite finding many QUBO in good health (average or vigorous), the teamt dilddhamany

trees with enough acorns to enable collection via the CPC guidelines. After following the ridge
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back down to thdrailheadand the team proceeded past the parking lot and headed eastanto
series of sandstone outcrops. Assessments of prewigesbrded QUBO continued for status
updates and acorn productiorin total the team reassessed 37 trees from the 2020 scouting
and collection trips. Most of these trees had either remained unchanged in their status since
that time or changed to an averagtatus. Only one tree was found to have died since 2020.
Overall acorn production was very low at Oak Mountain. Only 15 of the trees scouted were
producing acorns, and of those, only two individuals had enough acorns to warrant a collection
based on CP@uidelinesDue to low acorn production, acorn collection was not planned for

this population in 2023.
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Figure9. Patrick Thompson (AUDA) reassessing the status of prevenaiyed QUBOra sandstone ridge

9/21/2023 - Matt Candeias, Katrina Mitcieand Patrick Thompson met at a preserve in

Hoover, AL. Moss Rock Preserve is not a continuous outcrop but rather a series of outcrops
nestled in a sea of forested habitat. As such, the team spent the day driving to various outcrop
access points to scotfior known and new QUBO individuals. Many of the previously scouted
trees were being choked out by invasive privet &tahding so the team spent some of the
morning cutting the invasives and treating the stumps with herbicide. The previously scouted
treeshad not changed in status from past years. In total, only two QUBO at this site produced
enough acorns to warrant collection via the CPC guidelines. From the preserve, the team
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traveled to a private property in Hoover, AL that contained a sizeable sarestatcrop. The
owner permitted the team to scout the QUBO a@dgeorgianan her property and gave
permission to remove any invasive shrubs that might threaten them. Of the QUBO on her
property, none were producing enough acorns to warrant a collecti@ne The remaining

time was spent on removing privélanding and other invasive shrubs on her property where
they affected the focal species. Patrick used these efforts to compile a management plan for
the property owner to ensure that QUBO a@d georganawill continue to persist at this site.

Figurel0. A QUBO individual growing on private property showing unique growth habits fesumicher:
mature leaves, ripening acorns, newly flushed leaves, and ppheducing catkins. Photo taken Sept®21
2023.

10/3/2023 - Matt Candeias, Katrina Mitchell, and Patrick Thompson met up at a private

property in Blount County, AL. They began the day by talking with the landowner and updating
her on what the goals were for the day. She accompanied the teamm dtope to the QUBO
population to see how the privet control efforts were going. Most of the privet stumps that

were treated with 25% glyphosate earlier in the season had not resprouted. The landowner was
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very happy to see large sections of gladepenal and then left us to continue the scouting,
collecting, and invasive control efforts. Hack and squirt methods from the previous visit were
also observed to have Killgmtivet with no signs of resprout. The team headed west on the
property to revisit matenal lines to check on health and acorn production. None of the
maternal lines had declined in health and five of the trees had enough acorns to warrant a
collection based on the CPC guidelines. Four of those trees had over 100 acorns on their
branches, wiKk 2y S -FaNibdkLdSSNNE A GK |y SadAYFGSR nyt | 02
each of these trees and the team continued up into a section of the property which had not
been previously scouted for trees. From there, they traversed the property back todire

trail on the east end, recording any new trees found along the way. Movement was extremely
slow through this section of the property as it was choked Witlbusand invasive privet. The

rest of the day was spent on invasive species management aiQURD individuals.

Collections were made consisting of one new tree and 213 acorns collected from six maternal
lines.
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Figurell. QUBO acorns often display a bright orange coloration at the cap attachment point

10/4/2023 - Matt Candeias, Katrina Miteli, and Patrick Thompson returned to the Blount
[ 2dzy i@ LINRPLISNI& FyR O2yiAydzSR 2y GKS LINBGJA 2 dza
glade on the property and navigating west. The aim was to get to the western edge of the
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property that had not ben scouted in previous years. Going was slowed by priveRais

thickets and the team continued tut and treat invasive shrubs encountered while navigating
across the property. Once the team arrived at previoushsurveyed glade outcrops, multiple

new healthy QUBO were documented, six of which had enough acorns to warrant a collection.
Because this population is the westemost population currently known, all new trees found
effectively extended the known range of QUBO in Alabama. In total, 60reew Wwere

documented and 124 acorns were collected from new maternal lines. Attempts were made for
rhizome collection, but stems were traced back to a much larger trunk and did not have enough
root mass to harvest successfully.
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Figure 2. A healhy Que iniViduaI with a bumér acorn crop.

10/18/2023 - Matt Candeias, Katrina Mitchell, and Patrick Thompson met the owner of the new
QUBO property at a gas station in Pell City to caravan to her land. Once there, they began
scouting efforts on the edge tiie property. Because this was a new QUBO population,

recorded every QUBO tree found. Those trees that were not producing enough acorns for
O2tft SOUA2Y o6FaSR 2y (KS /t/ 3AdzARSftAYySa @gSNB
with enough acorns focollection were given a maternal line code and the full complement of

data were recorded. The team covered as much of the 10 acres as possible. The property has
the lowest number and density of invasive species encountered during this field season and the
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QUBO were all either of average or vigorous health. As scouting proceeded, nur@erous
georgianawere observed that the landowners were not aware were growing on the property.
Rhizome cuttings were attempted at this site, but the sprouts were frequenttjgee between
sandstone and could not be excavated with roots intact. Nheggjnt trees, five maternal lines,
and a total of 139 QUBO acorns were collected from this previously unrepresented population.

Figure 13. A large clonal QUBO individual regmésone of the new maternal lines from the Moody, AL collection
site.

10/19/2023 - Matt Candeias, Katrina Mitchell, and Patrick Thompson travelled to the North
American Land Trust property. The goal was to continue QUBO surveys on the eastern half of
the property (where coverage was incomplete in 2022) and to collect acorns from as many new
maternal lines as was ethical. Some invasive privet had to be cleared to access new glade
outcrops on the eastern half of the property, which resulted in many neestrecorded. Six
rhizomes were collected from two trees. Once the team reached the eastern edge of the
property, they began revisiting trees observed earlier in the season that had enough acorns to
warrant collection under CPC guidelines. The day conclwited48 new records and 572

acorns collected from 12 maternal lines, eight of which were from new maternal lines.
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