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Policy Implementation Halts Deforestation in 
Winter Habitat of Monarch Butterflies in Mexico
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The migration of the North   
 American monarch butterfly 

(Danaus plexippus) population is an 
extraordinary biological phenomenon 
that has been under threat for some 
time. Decreases in monarch numbers 
arriving at overwintering sites in the 
core zones of the Monarch Butterfly 
Biosphere Reserve (MBBR) in Mexico, 
has been documented for the last 
decade and has raised international 
concern (Vidal and Rendón-Salinas 
2014, Leverkus et al. 2017). The 2015 
establishment of a trinational com-
mittee involving scientists, nongov-
ernmental organizations (NGOs), and 
governmental personnel from Canada, 
Mexico, and the United States aimed 
to reverse this trend through collab-
orative efforts. A widespread explana-
tion for monarch population declines 
has been that they are a consequence 
of loss of oyamel fir (Abies religiosa) 
forest cover in Mexico that is essential 
for sheltering overwintering monarchs 
(Leverkus et  al. 2017). Leverkus and 
colleagues (2017) argued that the cur-
rent impact of human disturbances 
(both illegal and salvage logging) and 
climatic events (such as storms) are 
key factors negatively affecting over-
wintering monarch butterfly numbers 
in the MBBR core zones. They first 
urged Mexican authorities to “imme-
diately halt logging inside the core 
zone of the reserve, release data on 
wood extraction from the reserve, and 
fund an assessment by an indepen-
dent team of scientists from Mexico, 
Canada, and the United States of 
poststorm and postlogging damage to 
monarch habitat and to the oyamel 
ecosystem” (Leverkus et al. 2017), and 
then make other recommendations 
including trinational surveillance. 

Although conservation of the forests 
in the MBBR—and, particularly, its 
core zones—is essential for shelter-
ing overwintering monarch popula-
tions, we have performed an analysis 
showing no relationship between the 
loss of forest cover and recent mon-
arch population declines (see Flores-
Martínez et al. 2019 and below). This 
result strongly suggests, contrary to 
the belief that logging in the MBBR 
continues to be a problem for mon-
arch populations, that current policy 
as implemented in the MBBR has been 
successful in reducing logging to an 
extent that it is not an important factor 
in the decline in the size of monarch 
populations.

The MBBR was decreed in 
November 2000 with the aims of con-
serving oyamel fir forests in three core 
zones for the overwintering monarch 
colonies and of providing programs 
for sustainable use of natural resources 
by local communities (Diario Oficial 
de la Federación 2000). There is evi-
dence that, during earlier periods, ille-
gal logging was an important challenge 
for adequate protection of overwinter-
ing sites, because high rates of defor-
estation and habitat degradation were 
observed in the MBBR core zones: a 
loss of 289 hectares (ha) in 2001–2003, 
464 ha in 2003–2005, and 731 ha in 
2005–2007 but decreasing to 237 ha 
in 2007–2009 (Vidal et  al. 2014). No 
records of forest cover loss due to 
storms are available for this period 
(Vidal et  al. 2014, Flores-Martínez 
et al. 2019). It is likely that high rates of 
illegal logging and habitat degradation 
during these earlier years reinforced 
the idea that adequate conservation of 
the monarch butterfly migratory phe-
nomenon should prioritize protection 

of their overwintering sites and that 
Mexico was not doing enough to 
reduce these threats. However, our 
analysis indicates that, during the 
last decade, logging has been severely 
curtailed.

Once the MBBR was established, 
several national and international 
NGOs and funding agencies such as 
the World Wildlife Fund (WWF), the 
Mexican Fund for Nature Conservation 
(FMCN), the Packard Foundation, the 
Mexican federal government through 
the National Commission of Protected 
Areas (CONANP), and the state gov-
ernments of Michoacán and México 
established a monarch butterfly con-
servation trust fund to economically 
support landowners in order to pro-
vide an incentive to stop logging the 
forest. By 2012, most of the agrarian 
communities (34 of 38; that is, 90%) 
had agreed to conserve the forest in 
exchange for economic benefits and 
had begun participating in conser-
vation activities such as fire control 
and reforestation (Vidal et  al. 2014). 
Nonetheless, during the early years 
(from 2001 to 2009) rampant large-
scale illegal logging continued but 
was concentrated in a few agrarian 
communities that contributed more 
than 45% of the total deforestation 
in MBBR core zones (Rendón-Salinas 
2012, Vidal et  al. 2014). Fortunately, 
these agrarian communities decided to 
join the monarch butterfly conserva-
tion trust fund in 2009 and accepted 
this and other incentives for the sus-
tainable use of natural resources; this 
welcome development resulted in a 
steady decrease in large-scale illegal 
logging (Vidal et al. 2014). Illegal log-
ging in MBBR core zones has signifi-
cantly declined in the past 8 years, with 
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the annual loss of forest area decreas-
ing from 9 ha in 2011–2013 to less 
than 1 ha in 2018–2019. Forest cover 
loss in core zones owing to storms 
was important in 2009–2011 (115 ha) 
but less so in 2015–2017, with 35 ha 

lost during these years (Vidal et  al. 
2014, Flores-Martínez et  al. 2019). 
This period (2011–2018) coincided 
with dramatic declines in monarch 
overwintering population size, reach-
ing a low in 2013–2014, with less than 

1 ha of oyamel fir forest occupied by 
overwintering monarchs (Vidal et  al. 
2014). However, forest cover in the 
MBBR core zones actually showed a 
slight increase between 2011 and 2019 
(in 2011, it was 10,959 ha, which is 81% 
of the area in the core zones; in 2014, it 
was 12,092 ha, which is 89%; in 2016, 
it was 11,578 ha, which is 85%; and in 
2019, it was 12,541 ha, which is 92%; 
figure 1). Therefore, declines in mon-
arch overwintering population sizes 
cannot be primarily attributed to the 
loss of forest cover related to logging 
in the MBBR core zones.

These results also clearly show 
that Mexico has established a suc-
cessful conservation policy involving 
federal and local governmental agen-
cies, NGOs, and academia that has 
resulted in increased social awareness 
of the relevant issues over the last 8 
years (Flores-Martínez et  al. 2019). 
This strategic policy allocated enough 
funds from diverse governmental 
sources, national and international 
NGOs, philanthropists, and academia 
to support supervised long-term sus-
tainable programs, including ecotour-
ism involving well-organized key local 
and regional stakeholders, which also 
increased social awareness for con-
serving the MBBR. A recent key policy 
component involved strict enforce-
ment by environmental police agents 
from the Mexican federal government 
to halt illegal logging (Flores-Martínez 
et  al. 2019). An increasing number 
of agencies have become involved in 
these efforts, which now include the 
initiation of research projects involv-
ing biological and social issues in 
the MBBR, and these have helped 
to strengthen conservation strategies. 
CONANP, CONABIO (the National 
Commission for the Knowledge and 
Use of Biodiversity), local governmen-
tal and NGO agencies from the states 
of Michoacán and Estado de Mexico, 
the WWF, the FMCN, and personnel 
from national and local universities 
have been instrumental to ensure the 
viability of these policies (Vidal et  al. 
2014, Flores-Martínez et  al. 2019). 
The observed success in deterring ille-
gal logging in the MBBR core zones 

Figure 1. Map depicting forest cover comparisons (forest with no change, forest 
gain, forest loss, no forest with no change) between 2011and 2019 in the three 
core zones of the Monarch Butterfly Biosphere Reserve (MBBR). Forest gain 
was 11% of the total area of the core zones. For details on how this map was 
constructed, see the supplemental material.
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constitutes an accomplishment for 
which Mexico deserves international 
recognition. However, salvage logging 
from treefall due to storms remains a 
problem that needs urgent attention.

For many years, it was assumed that 
simply conserving oyamel forest in the 
MBBR would ensure conservation of 
the monarch butterfly migratory phe-
nomenon (Vidal et al. 2014, Leverkus 
et al. 2017). Recent research has high-
lighted the importance of other factors 
affecting monarchs, such as declines in 
breeding habitat caused by the adop-
tion of herbicide-tolerant GMO crops 
accompanied by indiscriminate pes-
ticide use, as well as disease, climate 
change, and declines in the amount 
and quality of habitat supporting 
migration (Barve et al. 2012, Agrawal 
2017, Sarkar 2017, Thogmartin et  al. 
2017). The trinational committee must 
continue to coordinate efforts and 
reinforce research on these topics with 
governmental support from Canada, 
Mexico, and the United States. Clearly, 
we all need to do a lot more for mon-
arch butterflies.
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