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Back from the Brink 
Quercus tardifolia found in Big Bend National Park 
By Editorial Staff 
ñI  still remember the tone in Michael Easonôs voice coming over the radio last May: óHey Adam, get over 

here.ô In a remote canyon in the Chisos Mountains in Big Bend National Park, eight of us had just spread 
out in four teams of two to systematically search a gentle slope in a manner similar to looking for a human 
corpse, but hopeful we would find a living oak that some had deemed extinct. Elizabeth Thomas and I were 
taking up the western flank of the array and we had barely arrived at our starting point when the summons 
crackled over the radio, lacking excitement but with serious certainty conveying that something good surely 
had been found.ò 

This is how Adam Black recalled the moment he first heard that a single tree of Quercus tardifolia, a species 

The hunting party and its trophy; left to right (standing): Adam Black, Emily Griswold, Zarah Wyly, Michael Eason, Quercus tardifolia, Wes-

ley Knapp, Elizabeth Thomas, Phillip Schulze, John Saltiel; (crouching): Kelsey Wogan. Image: United States Botanic Garden 

https://mortonarb.org/app/uploads/2021/08/species-profile-quercus-tardifolia.pdf
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once thought to be extinct, had been discovered in Big 
Bend National Park in Texas. A group of botanical 
researchers led by The Morton Arboretum and United 
States Botanic Garden (for the most part members of 
the IOS), found the lone oak on May 25, 2022. First 
described in the 1930s, the last living specimen was 
believed to have perished in 2011. 

As Adam tells it: ñRetracing our steps, startling a thin 
black bear as we rounded a bend in the trail, we soon 
heard scrutinizing voices laced with excitement. My 
default, discouraging answer (óItôs just another odd 
Quercus gravesiiô) was loaded on my tongue and 
ready to fly. But as I approached the tree, I could see 
from afar that it was different, well before I could 
even focus on the leaves. And I could tell from the 
excitement creeping out from poker faces of those 
surrounding the tree that this was clearly something. 
Michael, who found the tree, handed me a leaf, and as 
soon as I saw it, I swallowed my prepared answer, 
and I think I just nodded as I silently confirmed all the 
diagnostic features of Quercus tardifolia were pre-
sentðwhile staring at a ghost.ò 

The oak is in a dire state. The trunk is scarred by fire 
and shows signs of severe fungal infection. A drought 
or fire has the potential to end its life, say the scien-
tists who found it. And they report that climate 
change makes this outcome more likely every year. 
The group is now working with the National Park 
Service to reduce the immediate wildfire threat to the 
tree, and conservationists in this collaborative are 
moving quickly to return to search for acorns and to 
attempt propagation. 

 ñThis is important, collaborative research necessary 
for the conservation of Q. tardifolia,ò said Carolyn 
Whiting, a botanist at Big Bend National Park. ñThe 
Chisos Mountains support a high diversity of oak spe-
cies, partly because of the wide range of habitats 
available in this ósky island.ô There is still much to 
learn about the oaks in the Chisos.ò 

ñThe United States Botanic Garden is thrilled about 

the success of this partnership and collecting trip that 
rediscovered such a rare oak,ò said Susan Pell, acting 
executive director at the United States Botanic Gar-
den, which is funding and collaborating on the pro-
ject. ñThis discovery is just the beginning of the con-
servation work we are doing in partnership with The 
Morton Arboretum to better understand and conserve 
threatened trees.ò 

Molecular analysis will confirm whether the DNA of 
the newly discovered tree matches that of previous 
samples of Q. tardifolia, but according to the re-
searchers, there is a chance that the analysis will raise 
more questions than answers. Andrew Hipp, IOS 
member and senior scientist in plant systematics and 
herbarium director at The Morton Arboretum, will 
lead the team conducting the genetic analysis. ñThis is 
an interesting problem,ò he said. ñWeôre looking into 
whether this tree is genetically similar to other trees 
that have been previously collected as Q. tardifolia. 
That should tell us whether this collection is the same 
as what Cornelius H. Muller named Q. tardifolia. It 
should also tell us whether this collection of speci-
mens is genetically distinct enough from other closely 
related oaks in the area to warrant recognition as a 
species.ò 

Regardless of classification, Andrew noted that it is 
important to preserve more than individual species, 
but rather all the genetic variation in life. ñSpecies are 
genetically distinct populations that we can generally 
recognize in the field,ò he said. ñBut they arenôt the 
be-all and end-all of conservation. We also aim to 
protect the functional variation within species. Leaf 
forms, physiological responses to drought and fire and 
even tree longevity are all attributes that can be 
shared among populations and among species by gene 
flow. The functional variation that these new collec-
tions represent may be just what is needed to help 
oaks of the region adapt to environmental changes in 
the near or distant future.ò 

Oaks are exceptional among tree species in that their 

According to C.H. Muller's original description of Quercus tardifo-

lia, the lower surfaces of the leaves are "detachably stellate hairy" 

Image: Adam Black  

Michael Eason gets up close with Quercus tardifolia 
Image: Adam Black  

https://mortonarb.org/
https://www.usbg.gov/
https://www.usbg.gov/
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acorns cannot be traditionally seed banked for conser-
vation purposes. According to the researchers, they 
must be preserved in the wild or in living collections, 
which is why the involvement of botanical gardens is 
critical. The researchers who found the Q. tardifolia 
tree are concerned that it is not producing acorns. 
Other methods of propagation, including grafting, are 
being pursued to preserve the oakôs future. 

The rediscovery of Q. tardifolia represents a huge 
achievement. Michael Eason credits Adam for his 
persistence in spearheading conservation efforts fo-

cused on the oaks 
of West Texas. ñI 
had heard of Ad-
am back in 2017, 
he had been com-
ing out to West 
Texas to collect 
and examine oaks 
for the IOS, and 
later had been 
working with the 
Global Conserva-
tion Consortium 
for Oak, which he 
invited me to join 
a year ago. Dur-
ing this time he 
persistently 
pushed for more 
research into the 
oaks of West 

Texas, saying óWe need to know what we are con-
serving here: one species or four, are these hybrids or 
distinct species?ôò 

Michael also emphasizes the importance of the 
groupôs experience in bringing about the success of 
the venture. ñThe decades of combined field experi-
ence and plant knowledge, local knowledge of the 
area, years of studying oaks and other flora . . . all of 
it was key,ñ he said. ñIt takes a special skill to recog-
nize morphological differences in growth, leaf shape, 
the way the leaves hang, slight variances in the green 
color spectrum, bark patterns, etc. That ability to take 
it all in, briefly, and consume the gestalt, and to say: 
this is something different. Not too many folks have 
it, so kudos to Adam for pulling together a cracker-
jack team.ò 

The Morton Arboretum not only spearheaded the pro-
ject and helped secure the required funding, but also 
provided the assistance of Amy Byrne, Global Tree 
Conservation Coordinator for GCCO, to manage the 
enterprise. ñAmy was the person who really made this 
work,ò said Adam. ñHer coordination kept things on 
track and made the project a logistical reality.ò  

S  S  

Quercus tonduzii Seemen 
by Francisco Garin 

T his is my most elusive and desired oak. Since my first trip to Costa Rica in 1993 the location of this 
rare oak has been an obsession for me, and until now I 
had not been able to find its ripe acorns. 

On my first trip, in August 1993, I lacked information 
on the characteristics of the Quercus of Central Amer-
ica, many with laurel-like leaves. One of the places I 
visited was Po§s Volcano, a popular destination with 
visitors to Costa Rica, but due to the absence of 
acorns on the ground I was unable to identify Quercus 
tonduzii. On that trip what I did get was our oldest 
Central American Quercus in the Iturraran Botanical 
Garden, Q. costaricensis, now over 20 m tall. I was 
also unsuccessful in my visit to Po§s Volcano in 
1996: I located some trees on the way from the recep-
tion to Laguna Botos, but there were only a few 
acorns on the ground, destroyed by squirrels. My next 
visit in 2001 coincided with a tropical storm that 
came in from the Atlantic that covered the area of 
Po§s Volcano with dense fog throughout my stay, 
preventing all visibility. 

In 2012 I confidently identified Q. tonduzii in several 
places: the bus parking lot, in the forest by the source 
of the Achiote River (where it had been described), 
and at the entrance to Po§s Volcano National Park. 
Again there were no acorns, although that was to be 
expected as it was very early, in the month of May. 
Now I know that the acorns ripen in November and 
December. The next visit was between August and 
September 2016, the only one on which I was accom-
panied by my friend Michel Duhart, a regular com-
panion on my collections in Mexico. On this occasion 

Acorns starting to form on Quercus tonduzii, Po§s Volcano, Costa 

Rica  É Francisco Garin 

The lobes are aristately tipped 
Image: Michael Eason 

https://www.globalconservationconsortia.org/gcc/oak/
https://www.globalconservationconsortia.org/gcc/oak/
https://www.globalconservationconsortia.org/gcc/oak/
https://mortonarb.org/science/staff/amy-byrne/
https://mortonarb.org/science/staff/amy-byrne/
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we collected some acorns, but they were not yet ripe 
and turned out to be non-viable. The last attempt I 
made was in 2017: unfortunately the Po§s Volcano 
was active and it was forbidden to approach the Na-
tional Park. Subsequently, the COVID 19 epidemic 
made travel difficult and since then I have not re-
turned to Costa Rica. 

But, finally, we have been able to confirm that Q. ton-
duzii acorns mature in December, thanks to an Italian 
friend who traveled to Costa Rica last Christmas and 
found ripe acorns. 

It is possibly the oak with the most restricted distribu-
tion in the world. It is only known from the surround-
ings of the crater of the Po§s Volcano, in Costa Rica, 
located in the Central Volcanic Mountain Range, near 
the city of Alajuela, between 2,200 and 2,800 m alti-
tude. I myself have searched for it in other possible 
locations, such as the Brava, Turrialba, or Iraz¼ volca-
noes, without success. They are evergreen trees up to 
30 m tall, although normally their height is lower due 
to the difficult conditions in which they are found. It 
is a typical representative of the cloud forest and is 
found on volcanic soils. The rainfall on Po§s is very 
abundant, averaging 3,600 mm per year. The average 
annual temperature ranges between 12 and 15 ÜC. 

Quercus tonduzii has the smallest leaves of all the 
Central America oaks. It grows in association with 
other oaks, such as Q. costaricensis, Q. copeyensis, 
and Q. benthamii, and other tree and shrub species 
such as Magnolia poasana, Ocotea mollicella, O. 
laetevirens, Sciodaphyllum pittieri, Podocarpus olei-
folius, Clusia sp., etc. 

The species was described by Seemen in Bulletin de 
l'Herbier Boissier,  series 2, 4: 656 (1904). The de-
scription (in German) states: 

Bark of the twigs brown, whitish, pitted. Buds: 

Gray, sparsely hairy. Leaves short-stalked (petiole 
up to 0.7 cm long), young leaves with short gray 
hairs, later glabrous, broadly lanceolate to oblong, 
up to 11 cm long, 4 cm wide, apex acute, narrowing 
at base toward petiole, entire (curved wavy margin), 
same color on both surfaces, glabrous (only young 
leaves have short, scattered hairs on lower midrib), 
shiny above, dull below; midrib slightly protruding 
above, wide and strongly protruding below; lateral 
veins about 10 pairs, impressed above, protruding 
below and branched at edge; tertiary venation barely 
noticeable. Acorns: alone or in pairs, with a very 
short peduncle or sessile; cupule hemispherical, 
somewhat conical at the base (particularly in not yet 
fully developed acorns), 2 cm in diameter and 1 cm 
high; scales long, ovoid, obtuse, narrowly membra-
nous at the margin, with short thin hairs at the tip 
and edge; nut broadly ovate, pointed, up to 2.5 cm 
long, 2 cm in diameter, protruding almost entirely 
from the cup, the tip with sparse, short hairs. 
Costa Rica: Achiote Forest (Poas), 2200 m. alt. (Ad. 
Tonduz, X. 1896 [sic, the specimen label states XI. 
1896], No. 10788) 

The description is quite accurate, but it does not indi-
cate the height of the trees, which are not very tall, 
usually about 15ï20 m. It is not correct that the young 
leaves have short and scattered hairs at the base of the 
central vein: they are tomentose at first, with a tomen-
tum that easily rubs off, on the upper side and espe-
cially on the lower side. I agree with the rest of the 
description. 

William Trelease, in his 1924 publication The Ameri-
can Oaks, includes it in his series Benthamiae 
(Subgenus Quercus, section Lobatae) together with 
Q. benthamii. His 
brief description 
includes some er-
rors, such as that it 
can be deciduous 
(the leaves of Q. 
tonduzii are ever-
green). Cornelius 
H. Muller de-
scribed the species 
in The Central 
American Species 
of Quercus, pub-
lished in 1942. 
William Burger in 
Flora Costaricen-
sis, published by 
the Field Museum 
of Natural History 
in 1977, offers a 
more complete de-

Floccose tomentum on the undersides of Quercus tonduzii leaves  
É Fancisco Garin 

One of two syntypes of Quercus tonduzii 

at the U.S. National Herbarium, collected 

by Adolphe Tonduz in November 1896 
Image: Smithsonian Institution  

https://www.biodiversitylibrary.org/page/33640913#page/700/mode/1up
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scription. Contrary to what Burger writes, the species 
does not lose its leaves before producing new ones. 
He does, however, mention the floccose pubescence 
of young leaves. Finally, A.E. Murray in Kalmia 1983 
reduced it to a subspecies or variety of Q. seemannii, 
a species with which it has certain similarities, but 
clearly differs from due to many morphological de-
tails. 

Quercus tonduzii was named in honor of Adolphe 
Tonduz (1862ï1921), a Swiss botanist who was ac-
tive in Guatemala and Costa Rica and was the first 
director of the National Herbarium of Costa Rica. He 
was the first to collect specimens of this species, 
which were used by Seemen to describe it. 

G    

Importing Endangered 
Engelmann Oaks  
into Australia 
by Jo Brennan 

L ying in trays of seed raising mix in the Royal Bo-
tanic Gardens Victoria, Melbourne Gardens 

(RBGV) nursery are 99 unassuming Quercus engel-
mannii acorns. They are special, however, because 
they are from an endangered species and it has taken 
five months of collaboration with the Los Angeles 
County Arboretum and Botanic Gardens (LACABG) 
and the Australian Department of Agriculture, Fisher-
ies and Forestry (DAFF) to get them here. More ex-
citingly, some have survived transit and prescribed 
biosecurity treatments and are starting to germinate. 
All going well, they will be ready to plant in our Oak 

and North 
American Dry-
lands Collec-
tions in May. 

The Oak Col-
lection within 
the RBGV 
dates to around 
1862 and fea-
tures numerous 
old and venera-
ble specimens, 
many of which 
would have 
been brought 
into Australia 
as acorns 
stowed in the 
pockets or suit-
cases of avid 

collectors. Since the passing of the Quarantine Act in 
1908, Australia has maintained a national approach to 
the prevention and eradication of imported pests. In 
recent times, Australia has transitioned to the Biose-
curity Act 2015, which maintains and strengthens 
Australiaôs stringent biosecurity laws. Australia has 
strict controls on the importation of oak acorns and 
with good reasonðno one wants to accidentally intro-
duce an exotic weevil or khapra beetle (Trogoderma 
granarium). However, this can make obtaining wild-
collected material from overseas complicated and 
time consuming. Importing acorns is even more com-
plexðthey are desiccation-sensitive, so minimizing 
storage and transit time is crucial. To manage the  
biosecurity risk of exotic weevil larvae, known to in-
ternally infest acorns, they must be fumigated with 
phosphine or undergo cold treatment at -18 ęC, both 
of which can add another ten days to three weeks to 
their journey. Given that Quercus are recalcitrant spe-
cies and generally do not survive freezing below -10 
ęC, cold treatment is a high-risk option. The effect of 
phosphine gas on acorns is not well-documented but 
has also raised concerns. Add in potential disruptions 
to freight services, staff absences due to COVID-19, 
and the busy holiday season and you would be forgiv-
en for wondering why anyone would attempt to bring 
in acorns during a pandemic! 

For the last three years, my colleagues and I have 
been working with San Diego Botanic Garden 
(SDBG) to import wild-collected seed for our North 
American Drylands Collection, in exchange for rare 
and interesting Victorian species. Last year, staff from 
SDBG collected seed from 11 species on our target 
list. This ñwish listò comprises southern Californian 
plants identified by climate modeling as likely to sur-
vive Melbourneôs projected increase of 3 ęC in mean 
annual temperature over the next 50 years. They are 

Peter Berbee (Oak Collection curator) and Jo Brennan (North Amer-

ican Drylands curator) with newly arrived acorns at Royal Botanic 

Gardens Victoria, Melbourne Gardens  
É Tessa Kum, RBGV  

Quercus engelmannii radicle  
É Jo Brennan, RGBV  

https://www.museocostarica.go.cr/divulgacion/publicaciones/libros/adolphe-tonduz-y-la-epoca-de-oro-de-la-botanica-en-costa-rica/
https://www.museocostarica.go.cr/divulgacion/publicaciones/libros/adolphe-tonduz-y-la-epoca-de-oro-de-la-botanica-en-costa-rica/
https://www.museocostarica.go.cr/nuestro-trabajo/colecciones/historia-natural/herbario/
https://www.rbg.vic.gov.au/melbourne-gardens/
https://www.rbg.vic.gov.au/melbourne-gardens/
https://www.arboretum.org/
https://www.arboretum.org/
https://www.agriculture.gov.au/
https://www.agriculture.gov.au/
https://sdbg.org/
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also on the DAFFôs Permitted Seeds listðthose not 
on the list are subject to even more stringent import 
conditions and biosecurity measures. 
Among the seed collected by SDBG were acorns from 
two rare and endangered shrub oaks. Around the same 
time, the curator of our Oak Collection, Peter Berbee, 
was offered several other endangered species through 
his engagement with the Global Conservation Consor-
tium for Oak, of which SDBG is a member. Given 
that plant conservation is a priority for the RBGV, we 
jumped at the opportunity to import them all. SDBG 
kindly volunteered to gather and forward the acorns 
from the various donor institutions, along with their 
own. However, LACABG had Quercus engelmannii 
acorns ready and waiting to go before the rest. Keen 
to expand the ex-situ conservation of this endangered 
species, a remnant population of which features in the 
arboretum, curator of Living Collections Jim Henrich 
generously proposed that he ship them separately. So 
began our collaboration with LACABG and DAFF. 

While navigating plant importation requirements is no 
doubt straightforward for a seasoned importer, it pre-
sented a steep learning curve for me. Thankfully the 
Plant Division of DAFF arranged a meeting with me 
to explain the importation process, which included a 
discussion of the treatment options for oak seed, as 
listed in DAFFôs biosecurity import conditions data-
base (BICON). Meanwhile, in Los Angeles, Jim Hen-
rich diligently navigated the phytosanitary certifica-
tion process and Australiaôs documentary require-
ments, a first for him also. 

In early February, Jim Henrich packaged up the 
acorns and sent them on their way, with fingers 
crossed that they wouldnôt end up sweltering in a 

warehouse 
while await-
ing customs 
clearance and 
transit. Given 
the extended 
drought in 
Los Angeles, 
we also 
feared that a 
number 
would con-
tain larvae 
that were un-
detectable to 
the eye but 
would render 
the acorn un-
viable: fewer 
acorns are 
produced in 

dry years, meaning they are more likely to host lar-
vae. This underscores the importance of biosecurity 
treatments. In the spirit of experimentation, we opted 
to fumigate half with phosphine and cold treat the 
rest. Interestingly, a few acorns had begun to germi-
nate on arrival: they were alive but were yet to be fro-
zen. Once collected and potted into trays, we held our 
breath. Five months had passed since collection and 
some of the acorns rattled when sown, suggesting 
desiccation. After two excruciating weeks, we discov-
ered bright, healthy radicles emerging from several 
acorns. We have now potted up 23 and hope that a 
few more will germinate in the coming weeks. All 
were treated with phosphine. The frozen acorns show 
no sign of germinating. 

Enhancing the climate-change resilience of our col-
lections and increasing our holdings of wild-collected 
material, for scientific and conservation benefit, are 
stated goals of both our Living Collections Plan and 
Landscape Succession Strategy. Quercus engelmannii 
ticks all the plant-selection criteria for our Oak and 
North American Drylands Collectionsðconservation, 
education, climate suitability, and aesthetic value. Re-
search suggests that Q. engelmannii will flourish with 
our summer storms and higher rainfall. As always, we 
will need to monitor for any adverse effects of cooler 
temperatures, greater water availability, and interac-
tions with other critters in their new homes. To ensure 
against failure and promote their conservation more 
broadly, we intend to share any excess seedlings with 
other well-suited botanic gardens. Quercus engel-
mannii is just the beginningðnow that we have a 
greater understanding of the importation process and 
time commitment involved, we hope to continue 
bringing in rare and threatened species, starting with 
the other endangered oaks already on offer. 

Jo Brennan is a Horticulturist at Royal Botanic Gar-
dens Victoria, Melbourne Gardens.

Quercus engelmannii seedling  

É Jo Brennan, RGBV  

Leaf undersides of Quercus engelmannii at Los Angeles County  

Arboretum and Botanic Garden É Charles Snyers 

https://www.globalconservationconsortia.org/gcc/oak/
https://www.globalconservationconsortia.org/gcc/oak/
https://bicon.agriculture.gov.au/BiconWeb4.0
https://www.rbg.vic.gov.au/
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Scouting for Quercus welshii 
by Cindy Newlander 

Q uercus welshii is found in sand shinnery ecosys-
tems on Navajo Nation and Bureau of Land Man-

agement (BLM) lands in northern Arizona and south-
ern Utah. For some authors, this oak represents the 
western distribution of Q. havardii or it is given varie-
tal status as Q. havardii var. tuckeri. The IUCN Red 
List reports Q. havardii as Endangered.1 Major threats 
include disturbance from tourism or recreation and 
climate change, especially as the region continues to 
face a ñmegadroughtò. 

Through an American Public Gardens Association/US 
Forest Service Tree Gene Conservation Partnership 
Grant awarded in fall 2021, I have been afforded the 
opportunity to visit multiple populations of Q. welshii 
this year, first through a scouting trip completed in 
May and later in August through a collecting trip 
where I will be collaborating with staff from Hunting-
ton Museum, Library, Art Museum, and Botanical 
Gardens and The Arboretum at Flagstaff. The purpose 
of the grant program is to add more collections of rare 
or difficult-to-propagate species into ex-situ collec-
tions at botanical gardens. Thanks to work by Dr. 
Sean Hoban at The Morton Arboretum in 2016, the 
number of plants in living collections has increased 

greatly, from two known collections of wild origin to 
multiple wild collections grown from acorns acces-
sioned at several US institutions. During the current 
funding cycle, the aim is also to collect rhizomes and 
acorns. These collections will be shared with eight 
partner institutions, either as acorns or as rooted cut-
tings. 

On May 23rd, I met Dr. Ross McCauley, professor of 
biology and herbarium curator at Fort Lewis College 

in Durango, and we embarked on a quest to visit pop-
ulations of this oak species. Over four days and 800 
miles, we visited sites on Navajo Nation, BLM, and 
Bears Ears National Monument lands. Though it was 
not my first time seeing the oak in the wild, it was my 
first time visiting it during the growing season. After 
a short drive into Arizona we pulled off the highway 
at an unassuming spot near Mexican Water in the 
Navajo Nation. Here Q. welshii was growing on low 
dunes of sandy red soil while Coleogyne ramosissima, 
Eriogonum wetherillii, Linum aristatum, and Ipomop-
sis gunnisonii bloomed nearby. The signs of drought 
in this area were obviousðSphaeralcea sp. plants that 
had flowered but did not progress to fruit had dried, 
preserving the flowersô bright orange color. The 1- to 
2-meter-tall oaks in this area did show signs of stami-
nate flowers, and hopefully we will find acorns to col-
lect during the return trip. 

Our next stop was south of Kayenta, Ariz. where 
there was a wash that could have doubled as a drive 
for a small vehicle. It was topped with large dunes 
with sizeable masses of low-growing oak to about 0.5 
meters in height. Very few flowering plants were ob-
served in this area, the most obvious associated taxa 
being a grass species. 

On our second day we headed north into Utah. A 
small population in Monument Valley was visited that 
edged a pinyon-juniper2 habitat dotted with blooming 
yucca (Yucca sp.) and prickly pear (Opuntia sp.). 
Next, we visited the most distinctive population of the 
trip in the Glen Canyon National Recreation Area on 
top of Cedar Mesa. Here the oaks grew to only ankle 
height in packed red sandy soil with small rocks and 
not in dunes as in the previous sites. The mesa top 
also had many slickrock areas where blackbrush 
(Coleogyne ramosissima) was growing out of the 
cracks. Ephedra (Ephedra sp.) and juniper (Juniperus 
sp.) were also growing in this area. Heading farther 

Low-growing Quercus welshii on a dune site south of Kayenta, Ariz. 

É Cindy Newlander 

1 The IUCN Red List assessment is based solely on the popula-
tions in Texas, Oklahoma, and New Mexico; Q. welshii is treated 
as a synonym of Q. havardii.  

Quercus welshii leaves with forming acorns in a population near 

Moab in eastern Utah É Cindy Newlander 

2 Pinyonïjuniper woodland is a vegetation type of Western Unit-
ed States higher elevation deserts, characterized by being an 
open forest dominated by low, bushy, evergreen junipers 
(Juniperus osteosperma, J. californica, J. grandis), pinyon pines 
(Pinus monophylla, P. edulis), and their associates.�� 

https://www.internationaloaksociety.org/content/scouting-quercus-welshii#_ftn1
https://www.scientificamerican.com/article/western-megadrought-is-the-worst-in-1-200-years/
https://www.blm.gov/blog/2020-11-30/lands-navajo-nation
https://www.blm.gov/programs/national-conservation-lands/utah/bears-ears-national-monument
https://www.internationaloaksociety.org/content/scouting-quercus-welshii#_ftn2

