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Population
Eastern North America

Due to the difficulties in counting a widespread butterfly, the best available population size estimate for
the eastern population is the number of individuals at the overwintering sites. Based on recapture rates,
the late summer breeding population is considerably larger than the number reaching the overwinter-
ing sites in Mexico, as most individuals fail to reach Mexico and therefore do not contribute to the next
generation in the spring (Brindza et al. 2008). The number of monarchs that overwinter in Mexico has
been extrapolated from the combined area of overwintering sites (Brower et al. 2012b), assuming that
approximately 50 million monarchs occur per hectare (Slayback et al. 2007). Using this estimate, the
area covered by the overwintering sites represents an annual average of 463 million monarchs from
1994 to 2003. The highest population estimate was for the winter of 1996-97, with more than one bil-
lion individuals spread among twelve sites. In 2011, 2012, and 2013, annual estimates dropped to 144.5
million, 59.5 million and 33.5 million individuals, respectively (data from World Wildlife Fund-Mexico
and MBBR in Butler 2014). Data from these wintering site counts show a significant decline from 1994
to 2013 (Vidal and Rendon-Salinas 2014) (Figure 4). The last estimate, in 2013, was exceptionally low at
0.67 hectares (1.65 acres) occupied, which represents a 90% decline from the 1994-2013 average.

In contrast to the overwintering population estimates, a 19-year count of monarchs migrating
through Cape May, New Jersey, in the fall showed no directional trend (Walton et al. 2005; Davis 2012).
If few Atlantic coast migrants reach Mexico, then the observation of no change in numbers at Cape May
supports the argument that the Mexican overwintering decline is primarily due to smaller populations
in the Midwest (Pleasants and Oberhauser 2012; Flockhart et al. 2015). In addition, observations of



Eastern monarch populations have been estimated
atically only since 1994. Researchers speculate that r
populations were likely higher in the two centuries prior
although historical estimates are unavailable (Vidal ar
don-Salinas 2014). Numbers might have peaked in the nir
century, after European settlement (which created exten:
turbed habitats favored by common milkweeds) but be
near elimination of tall grass prairie. During this period, o
was likely common in prairies and agricultural lands, prov
abundant food source for monarch reproduction.

Western North America

In contrast to the millions of monarchs that overwinter in
less than one million monarchs currently overwinter in
nia. In the past ten years, only 83 of the 478 recorded r
overwintering locations in California have hosted more th:
monarchs (Figure 5). In the fall of 2013, only 34 sites host
than 1,000 monarchs. Smaller aggregations of monarchs
ing of tens to hundreds of butterflies have been reported f
izona and southeastern California (Monroe et al. 2015, Jef
Black, in press).

Prior to monitoring efforts that began in the 1980s,
toric distribution and size of the western monarch popula
largely unknown. There are early accounts of overwinterir
es of monarchs from Monterey, California, in 1869 and 1!
from Santa Cruz in 1888 (Lane 1993; Brower 1995). Estii
the historical California overwintering population size rar
1 to 10 million (Nagano and Lane 1985; Nagano and Frees
Leong et al. (2004) used data from the California Natural I
Database (CNDDB) from 1990 to 2000 to estimate the m:
number of overwintering monarchs for a single season to
than 2.3 million. Available historical estimates from a fe
wintering sites suggest that the monarch population w:
prior to the onset of large-scale yearly monitoring that t
1997 (Figure 5).

In 1997, there were more than 1.2 million monarc.
wintering in California (or an average of 12,232 mona
site), but by 2014 there were only about 234,000 monarch
ed (an average of 1,268 monarchs per site), representing
of 81% from the 1997 high and a 48% decline from the
average (Monroe et al. 2015) (Figure 6). An analysis of 17 western
monarch overwintering sites that have been monitored every year

NatureServe and the Xerces Society for Invertebrate Conservation



~Y ~e ~7? -l ~Y ~l ~7 W} &V »’Y N‘V N"’ Ll
m@”q@q@qfﬁp m‘ﬁpmdyq? R S S

Year




Monarch cluster in a tree at a California overwint
(Photograph: Carly Voight/The Xerces Society.)
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