The ocotillo and the hummingbird:
Year round observations tell the best story

Phenology Trails are collections of phenology-monitoring groups and sites, like schools, nature
centers, university courses, botanical gardens, and research programs. The observations collected
by volunteers within these groups allow us to see when plants and animals are regionally active and
detect causes of annual variability.
While a great deal of phenology research has studied patterns and trends in the northeastern and mid-western
United States, less work has been done in semi-arid ecosystems. Thanks to the data collected since 2011 by
observers along the Tucson Phenology Trail (TPT), a phenology trail with observation locations spread over 75 square
miles in Southern Arizona, researchers can now start to uncover phenological patterns in desert ecosystems,
enhancing our understanding of the connections between climate and phenology in the southwest region.

The power of citizen science
The TPT is one of many dedicated Nature’s Notebook networks of citizen scientists that span the U.S. collecting
phenology observations. These communities drive collection of modern phenology data, which are synthesized by
researchers to understand phenology dynamics. In California, scientists have used Nature’s Notebook data to
discover that warmer winters are leading to delayed leaf-out dates, that the future date of spring may move forward
by as much as three weeks, and that plants in California are showing phenophase delays as a result of higher
minimum temperatures. Groups like the TPT make these discoveries possible. And this is just the tip of the iceberg—
the data we collect become stronger the longer we observe and the more ground we cover.

The ocotillo and hummingbird
The ocotillo is a semi-deciduous, arid ecosystem plant, and an iconic symbol
of the southwest. It boasts long, otherworldly stems and brilliant red flower
inflorescences. Ocotillo leaf out and bloom after rain. The plant is an integral
member of the regional desert ecosystem and native pollinators such as
hummingbirds and carpenter bees consume ocotillo nectar for nutrients.
The hummingbird and the ocotillo have an important plant-pollinator
relationship, as the hummingbird relies upon the flowers for a nectar source.
People who live in the Sonoran Desert also enjoy seeing these organisms
interact in backyards and parks. Researchers are using the observations
collected by TPT observers to understand if this mutually beneficial
relationship is changing as the climate of the region changes.

The ocotillo (Fouqueria splendens)

In environments like southern Arizona, where plants and animals may remain
active year-round, it is key to track phenology over the entire course of the
year to obtain an accurate picture of what happens during the most active
phenological periods. In Tucson, one of those times is during the summer
monsoon season.
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Phenology observations

In an attempt to answer the question “When do ocotillo leaf out and when are the Tucson species of hummingbirds
most active,” using the valuable observations yielded by TPT volunteers, we graphed the amount of yes and no
observations (seen and not seen observations) during half-month periods for both species of Tucson hummingbirds
and ocotillo records (see Figures 1 and 2 below). The monsoon season is highlighted with a red line on both graphs.

Figure 1: Tucson hummingbird (all available species) observations in 2014 divided into half-month windows
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Phenology observations

Timing of young leaves present on ocotillo
in Tucson

Figure 2: Tucson ocotillo "young leaf" observations in 2013 divided into half-month windows

The hummingbird graph might lead one to conclude that hummingbirds were present in Tucson only during the fall,
but we know there are hummingbirds active here all year-round. Therefore, at first glance, these data may be
misinterpreted. We know that there were only observations made in the fall and spring by participants in courses
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and workshops hosted during that time, with the exception of two other 15-day windows during the summer season.
That means we cannot tell what the hummingbirds were doing for the other half of the year!
Similarly, the second graph (Figure 2) seems to show a lack of young leaves on ocotillo plants during the summer
months. Yet, ocotillo records in the Nature’s Notebook dataset for the entire state of Arizona tell a different story
(Figure 3 below): based on the yes’s recorded for ‘young leaves’ and ‘leaves’ on the ocotillo across the state, we find
that the ocotillo is actually quite active during the summer monsoons (also highlighted with a red line).

Figure 3: The Arizona ocotillo phenology calendar (2013) from the USA-NPN Visualization Tool showing yes records in color and no records in
gray.

The conclusion? These results indicate the need for more observations during that phenologically active time of year
so that we capture all of the major phenological events. The gap in the TPT data is actually due to a lack of
observations submitted. We infer that there are less observations during that time of year because the summer
monsoons coincide with schools’ summer vacations and the lack of Nature’s Notebook workshop events with
participants entering data. These large gaps in observations make it challenging to understand what is happening to
Tucsonan organisms year-round, if observations are only made once a year for a few months.

What can you do?
Keep submitting observations to Nature’s Notebook all year, especially when you expect to see plants and animals
doing something! The ocotillo-hummingbird example demonstrates how important it is to make phenology
observations throughout the year in the Sonoran Desert. Although it is easy to forget to observe during vacations or
after a Nature’s Notebook training, consistent observations are vital to understanding annual phenology changes,
especially in environments when plants and animals are active year-round. We have the potential to create robust
datasets with organisms such as the ocotillo and hummingbird—but to do so we have to observe these organisms
consistently. Besides, aren’t you curious to see what happens to the majestic ocotillo before and after the monsoon
rains?
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