NABA Butterfly Count Column
The NABA Counts and Climate Change
by Leslie Ries and Lisa Crozier
One of the most important research areas
right now is the quest to track and predict not only
climate change, but how both human society and
the ecological community are responding to it.
Many studies have shown how natural populations
of many animal and plants are already shifting their distributions or timing to align to new
climate realities (Parmesan and Yohe 2003). For
European butterflies, poleward shifts have been
shown to be associated with regional warming
(Parmesan et al. 1999). Is a similar analysis possible with NABA’s butterfly count data? A recent

project looking in detail at the distributions of
Sachems suggests that it may be.
Sachems are common throughout much of
their range, and are found largely in open, often
disturbed, areas. Sachems were the focus of
co-author Lisa Crozier’s dissertation work where
she conducted an intensive study (both field and
lab) of cold tolerances within an area in eastern
Washington into which the Sachems’ range had
recently expanded. Lisa’s research showed that
Sachems are strongly limited by minimum winter
temperatures, and their expansion was into an

Counties from which the Butterflies and Moths of North America project has recorded Sachems
are shown in blue. The black line is the northern limit of Sachems as predicted by a minimum
winter temperature model.
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Abundance of Sachems as measured by their numbers as recorded on NABA Butterfly Counts. The
blue line is the northern limit of Sachems as predicted by a minimum winter temperature model.
area that only recently had experienced minimum
winter temperatures within their cold tolerance
(Crozier 2004).
After compiling all of the eco-physiological
data, Lisa and colleague Greg Dwyer used the
data collected in a small area of Washington State
to predict the range of Sachems throughout all
of the United States, as well as predict how their
range might shift under various climate scenarios
(see Crozier and Dwyer 2006). In that paper,
they used historical occurrence records from the
Butterflies and Moths of North America project
to see how well their model did at predicting
the range of this common species. The range
predictions fit very well with documented
occurrences in the western US, but not the east
(see Fig. 1a). However, occurrence records can
be highly misleading since only one observation
needs to be made to be counted as “present.” It
would be better to know where Sachems are able
to maintain consistent populations. That is where
NABA’s count data comes in. Together, we have
been examining the count data to see how accurate
Lisa and Greg’s model was, and whether we can
use those results to make reasonable predictions

about responses to global climate change.
To do this, we mapped the likelihood of
observing a Sachem throughout all the count
locations surveyed over the history of the count
program. Only count locations with at least three
years of data were used. Our results showed that
consistent observations of Sachems occurred
up to the predicted range limit, even in the east,
and then dropped sharply after that (Fig. 1b).
Although some observations occurred north of
the predicted limit, other than a pocket along the
border of Iowa and Nebraska, those observations
were rare and usually only a single individual
was seen over the life of the survey. These results
suggest that range limits can be predicted using
basic physiological tolerances to temperature, at
least for some species.
What else can we learn from the Sachem’s
distribution throughout its range? One thing
we noticed is how variable its distribution is
throughout its range. Since the predicted range
is mainly constrained by minimum winter
temperatures, something else must be controlling
local habitat quality. Look at a graph at the top of
page 36, of actual Sachem abundance compared
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Each point on this graph represents a single NABA Butterfly Count circle. Growth rates
greater than one should lead to resident populations.
to the predicted growth rate from Lisa and Greg’s
model, which is largely based on minimum winter
temperatures. This graph clearly illustrates that
population sizes begin to grow just after the model
predicts self-sustaining populations (where growth
rates are equal to one). However, at the high-end
growth rates (where the populations should be
largest), actual populations fall precipitously. We
are still exploring different possibilities, but one
possibility we have noted is that populations are
limited not only by winter temperatures that are
too low, but winter temperatures that are too high!
So, how does this all relate to global climate
change? Based on the results of our analysis,
we show that minimum winter temperature
appears to be a major driver in the range of the
Sachem (although other factors are obviously
important). Since minimum temperature is one of
the metrics calculated by global climate models,
we can make some predictions of how Sachem
distributions will change under different climate
scenarios. Then, as NABA count data continue
to be collected, we can test those predictions and
continue to learn from the data. Although the
types of intensive field studies conducted by Lisa
are not common, we can also use current climate
information to determine if there are other species
whose range seems limited by temperature (or
other climate-related) regimes. This will allow
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us to make specific predictions about how the
ranges of species such as the Sachem should
shift given certain climate outcomes. Tracking
responses under the framework of models such
as these makes understanding observed patterns
much more possible and increases the value of the
data being collected by volunteers in the count
program. So keep up the good work!
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by certifying their butterfly
gardens and habitats.
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