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What Is Threatening Monarchs?

SAHOTRA SARKAR

Recent studies appear to upend a long-
held explanation for the dramatic decline 
of migratory monarch butterfly popula-
tions. Rather than being caused by the 
loss of milkweed in the primary spring 
breeding habitats, some researchers now 
believe the loss may be due to increased 
mortality during the fall migration to 
Mexico. The milkweed limitation hypoth-
esis, as it is known, predicts that spring 
monarch breeding populations before 
migration are in decline. The problem 
is that recent statistical analyses of long-
term data sets contradict this prediction. 
Although direct evidence for the alter-
native migration survival hypothesis is 
lacking, these studies suggest that more 
research is warranted.

The eastern monarch butterfly 
(Danaus plexippus) population’s travels 
constitute the world’s longest insect 
migration. The journey from over-
wintering habitat in central Mexico 
to the northern United States and 
Canada over three to four generations 
in the spring and back to Mexico in 
one generation in the fall is over 2500 
miles each way. For decades, biologists 
have been warning that this process 
is endangered. Overwintering popula-
tions numbered 400 million individuals 
in the early 1990s but only 100 million 
yearly since 2010, with a historical low 
of about 35 million in 2013–2014.

Until recently, the consensus view 
was that two factors are primarily 
responsible for this decline: the dis-
appearance of both wintering habitat 
in Mexico and breeding habitat in 
the north. For the wintering habitat, 
Mexican authorities began systematic 
conservation efforts in 2000, and these 
now appear promising in spite of past 
problems. Victor Sànchez-Cordero, 
from the National Autonomous 
University of Mexico (UNAM), points 
out that “effective monitoring to pre-
vent illegal logging has ensured that 
there has been a minimal loss of veg-
etation cover in recent years.”

Conservation efforts in the United 
States have focused on the breed-
ing habitat. The perceived problem 
is the disappearance of milkweeds, 
the only food for monarch caterpil-
lars. Milkweed decline is worst in the 
Midwest, the area from which the larg-
est fraction of monarchs migrates to 
Mexico. Until recently, the only long-
term data set analyzed for milkweed 
came from Iowa. In a 2016 review in 
Insect Science, Carl Stenoien and collab-
orators reported a 97 percent decline of 
milkweed in agricultural fields between 
1999 and 2009. Recently, Ian Pearse and 
collaborators (https://doi.org/10.1093/
biosci/biw186) reported similar results 
for Illinois agricultural fields but found 
no evidence of milkweed decline in 
natural areas. Researchers blame milk-
weed loss on the proliferation of geneti-
cally modified glyphosate-resistant 
soybean and maize crops and the use 
of that pesticide.

In response, the monarch conserva-
tion community has promoted milkweed 
restoration in breeding regions. However, 
several recent studies suggest that this 
may be insufficient and direct atten-
tion to the fall migration. At the begin-
ning of that migration, monarchs from 
the northernmost breeding populations 
congregate through funnels next to large 
water bodies such as Peninsula Point, 
Michigan, and Cape May, New Jersey, 
for which there are population estimates 
for more than 15 years. Andrew Davis 
and collaborators analyzed these data 
sets in a 2015 article in Annals of the 
Entomological Society of America and 
found no statistically significant evidence 
of decline in monarch populations.

Leslie Ries and colleagues, writing in 
the Annals of the Entomological Society 
of America in 2015, analyzed two 1993–
2013 data sets on monarch breeding 
populations from Illinois and a broader 
north-central breeding region and 
found no evidence of decline in the 
size of these populations. A statistical 

analysis of data from four monitoring 
programs, initiated by Anurag Agrawal 
(Oikos, 2016), drew the same conclu-
sion. These studies suggest that poor 
survival during the fall migration is the 
most important cause of the collapse of 
wintering populations.

Supporters of the milkweed limita-
tion hypothesis challenge this interpre-
tation, arguing that these data sets are 
not representative. However, many have 
become cautious. Pearse is guarded: “I 
see mixed evidence for the milkweed 
limitation hypothesis. It is pretty clear 
that milkweeds have indeed declined 
particularly in agricultural settings, but 
that does not necessarily translate to 
reduced monarch populations if there 
are other limiting factors.”

Recent modeling efforts have also 
produced conflicting results. Karen 
Oberhauser, who supports the milk-
weed limitation hypothesis, spear-
headed an analysis of a complex 
demographic model, recently pub-
lished in Ecological Entomology, that 
shows that recovery of monarch popu-
lations is most likely if attention is paid 
both to breeding and to migration. 
Nevertheless, she warns, “We currently 
know of no mechanisms, or decreas-
ing resources, in the southern United 
States that correlate with the decline 
in monarch numbers. Thus, it is diffi-
cult to postulate specific conservation 
actions that would lead to an increase 
in these parameters.”

More data are clearly needed for 
the fall migration. As Agrawal puts it, 
“Monarch abundance data for Texas, 
both during the northern migration in 
spring and the southern migration in fall, 
would be very useful to piece together 
the migratory cycle and decline.”
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