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Quercus nixoniana SValencia & Lozada-Pérez
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DISTRIBUTION AND BIOLOGY

Quercus nixoniana is endemic to the Sierra Madre del Sur,
Mexico, where it occurs in the states of Guerrero, Oaxaca and
Jalisco (Figure 1). In addition to the occurrences in south
central Oaxaca, there are also reports of this species further
north in the state near San Felipe Usila and Santiago Atitlan
that should be verified. It is a rare cloud forest species that
inhabits pine-oak forests and mesophilic mountain forests at
an altitude of 1,300-2,300 m (Valencia-A and Lozada Pérez,
2003). Half of all known occurrence points of Q. nixoniana
are in the subtropical moist forest life zone (Figure 2).

Quercus nixoniana is a large tree that can reach up to 25 m
tall. Leaves are leathery and elliptical to lanceolate, 7-16 x 1.1—
2.1. cm This species fruits annually, and fruit are in groups of
2-3. Acorns are ovoid and 9.0-17.0 X 8.2-14.0 mm.

Figure 1. Wild (i.e., in situ) occurrence points for Quercus
nixoniana.
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Figure 2. The percentage of wild occurrence points in each
Holdridge life zone in which Quercus nixoniana is distributed.

THREATS TO WILD POPULATIONS

Human use of species — wild harvesting: This species is
harvested for firewood.

Human use of landscape — agriculture, silviculture,
ranching, and/or grazing: There is clearing of large areas
where this species grows for cultivation.

Human use of landscape — residential/commercial
development, mining, and/or roads: There is clearing of large
areas where this species grows for residential development.

Human use of landscape — tourism and/or recreation:
Unknown.

Human modification of natural systems — altered fire
regime, pollution, eradication: Burned trees have been
reported from the town of Rio Frio in the municipality of
Covyuca de Catalan, in Guerrero state. The population of Talpa
de Allende in Jalisco suffered severe damage from the illegal
logging that occurred around the Talpa de Allende maple
forest and the subsequent fires in 2022. Only the trees in the
ravines survived.

Human modification of natural systems — invasive species
competition/disturbance: Unknown.

Climate change — habitat shifting, drought, temperature
extremes, and/or flooding: Quercus nixoniana prefers
humid areas and grows near the banks of streams. Mexico
is predicted to experience more recurrent and intense
drought due to climate change, which will negatively impact
this species.

Genetic material loss — inbreeding and/or introgression:
There are no known hybrids of this species. However, the
species distribution is fragmented and the potential for
inbreeding is high.

Pests and/or pathogens: Unknown.

Extremely small and/or restricted population: This species
has a fragmented distribution with extremely small
populations. It is restricted to the Pacific side of the Sierra
Madre del Sur in cloud forest and wet oak forest.
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CONSERVATION ACTIVITIES

Once per year between 2017 and 2022, Quercus accessions
data were requested from ex situ collections globally. A total
of 197 institutions from 27 countries submitted data for
Mesoamerican oak species, including Q. nixoniana (Table 1).
Past, present, and planned conservation activities for
Mesoamerican oak species of concern were also examined
through a literature review and expert consultation.

A spatial analysis was conducted to estimate the geographic
and ecological coverage of ex situ collections using methods
adapted from Khoury et al. (2020; Figure 3). Twenty-kilometer
buffers were placed around each wild occurrence point as well
as the source locality of each plant living in ex situ collections.
Collectively, the buffer area around the wild occurrence points
represents the inferred native range of the species. The buffer
area around ex situ points serves as the native range
represented in ex situ collections. Geographic coverage of ex
situ collections was estimated by dividing the ex situ buffer

Table 1. Results of 2017-2022 ex situ surveys.

Number of ex situ collections reporting

this species 0
Number of plants in ex situ collections NA
Average number of plants per institution NA
Percent of ex situ plants of wild origin NA
Percent of wild origin plants with known locality NA

area by the area of the inferred native range. Ecological
coverage of ex situ collections was estimated by dividing the
number of Holdridge life zones present under the ex situ
buffer by the number of Holdridge life zones under the inferred
native range. The species representativeness ex situ was
calculated by counting the number of ex situ institutions that
currently have one or more living individuals of wild
provenance in their collections, up to a maximum of ten. In
order to maintain a consistent scale across all scores, this
number was multiplied by ten. All three scores range from 0—
100. A final ex situ conservation score was calculated by
taking an average of the three scores above. Final scores
range from 0-100, with scores near 100 indicating
comprehensive ex situ conservation, and scores near O
indicating poor ex situ conservation (Table 2). As a reference,
the threatened Mesoamerican oaks with the highest ex situ
conservation scores are Q. engelmannii with a score of
76/100, and Q. brandegeei with a score of 74/100. There are
10 threatened oaks with final ex situ scores of 10 or less.

Table 2. Ex situ conservation scores for Quercus nixoniana
with all scores ranging from 0-100. A final score of 100
indicates comprehensive ex situ conservation, and a score
of O represents poor ex situ conservation.

Geographic coverage ex situ
Ecological coverage ex situ
Representation in ex situ collections
Final ex situ conservation score

O O O O
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Figure 3. Quercus nixoniana wild occurrence points and ex situ collection source localities. Colored regions are Holdridge life
zones. All ex situ collection source localities are also wild occurrence points.

Using methods adapted from Khoury et al. (2020), we
estimated the degree of representation of Q. nixoniana in
protected areas in order to identify in situ conservation gaps.
Wild occurrence points were mapped and overlaid with
protected areas from the World Database on Protected
Areas (Figure 4; UNEP-WCMC and IUCN, 2023). A twenty-
kilometer buffer was placed around each occurrence point
to represent the species inferred native range. Geographic
coverage in situ was estimated by calculating the proportion
of a species inferred native range that is covered by
protected areas. Ecological coverage in situ was estimated
by identifying the Holdridge life zones in the inferred native
range as well as the Holdridge life zones in protected areas
within the inferred native range and calculating the

percentage of life zones that are conserved in protected
areas. Species representativeness in situ was estimated by
calculating the percentage of known occurrence points
within the species inferred native range that fall inside
protected areas. All three scores range from 0-100. A final
conservation score in situ was calculated by taking an
average of the three scores above. Final scores range from
0-100, with scores near 100 indicating comprehensive in
situ conservation, and scores near O indicating poor in situ
conservation (Table 3). As a reference, the threatened
Mesoamerican oaks with the highest in situ conservation
scores are Q. carmenensis with a score of 99/100, and Q.
costaricensis with a score of 94/100. There are two
threatened oaks with final in situ scores of 10 or less.
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Figure 5. Wild occurrence points and inferred native range of Quercus nixoniana in relation to protected areas. Protected areas
are from Protected Planet (UNEP-WCMC and IUCN, 2023).
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Table 3. In situ conservation scores for Quercus nixoniana
with all scores ranging from 0-100. A final score of 100
indicates comprehensive in situ conservation, and a score
of O represents poor in situ conservation.

Geographic coverage in situ 17
Ecological coverage in situ 100
Species representation in in situ collections 44
Final in situ conservation score 54
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Land protection: Within the inferred native range of Q.
nixoniana, 17% is within protected areas (Figure 4). This
species is known to occur within the Sierra de Manantlan
Biosphere Reserve in Jalisco.

Sustainable management of land: The Sierra de Mantlan
Biosphere reserve has a fire restoration and management
plan (Jardel et al., 2003).

Population monitoring and/or occurrence surveys: This is
not a known conservation activity at the time of publication.

Wild collecting and/or ex situ curation: This is not a known
conservation activity at the time of publication. According
to the results of our ex situ surveys, this species is not
currently held in any ex situ collections.

Propagation and/or breeding programs: This is not a
known conservation activity at the time of publication.

Reintroduction, reinforcement, and/or translocation: This
is not a known conservation activity at the time of
publication.

Research: Recent studies on Q. nixoniana have looked at
the potential for assisted migration along an elevation
gradient, (Garcias-Morales et al., 2023), germination time
and in situ storage conditions (Garcias-Morales et al., 2021),
as well as the environmental factors that influence
distribution (Arenas-Navarro et al., 2020).

Education, outreach, and/or training: This is not a known
conservation activity at the time of publication.

Species protection policies: There are no species protection
policies for Q. nixoniana.

PRIORITY CONSERVATION ACTIONS

In order to conserve Q. nixoniana, the conservation activities
that should be given the highest priority are:

Land protection

Additional protected areas are needed to prevent
further loss of this species in Guerrero, Oaxaca and
Jalisco.

Education, outreach, and/or training

The habitat of Q. nixoniana is being converted for
residential development and agriculture. It is also
reportedly harvested for firewood. Educating the local
community on the conservation value of Q. nixoniana
is an important conservation activity.

Research

It is difficult to access places in Guerrero where Q.
nixoniana develops, due to insecurity. As a result, details
on the threats faced by this species are often unknown,
such as human use of landscape and human
modification of natural systems. There is also a lack of
studies on reproduction (e.g., masting periodicity, acorn
germination and seedling establishment).
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