
 

Greetings and welcome to A Superior Research Reader, a monthly reader on what we believe is 
current and relevant research to science and resource management on the Superior. 
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This Month’s Edition: Phenology 
 

Spring has finally sprung in the Northwoods and many of you may have observed its telltale signs around the 
forest: the sound of nesting songbirds, spring ephemeral blooms and the inevitable hatch of black flies, ticks 
and mosquitoes. But have you noticed whether or not these spring signs happened earlier or later on the cal-
endar compared to other years? 
 
Observing phenological trends (studying the cyclic and seasonal natural phenomena, especially in relation to 
climate and plant and animal life) can tell us many different things about the health of the forest and its inhab-
itants. In this month’s edition of the Reader, we highlight the ways researchers are using the timing of bud 
break, migrations and insect hatches to draw conclusions about impacts to biodiversity, conservation biology, 
pollination and more. All of these findings highlight the importance of a growing citizen science movement 
that collects data on the changing of seasons—a movement that you can easily join yourself. 
 
And if you’re curious how this year’s spring compares to previous ones on record, the National Phenology Net-
work has a great series of maps for you to explore. 
 
Enjoy and welcome spring! 
Pooja and Katie 
Editors of A Superior Research Reader 
poojaskanwar@fs.fed.us and kfrerker@fs.fed.us  
 
 
1. There is a wealth of research demonstrating the effects of climate change on plant phenology. This new 
study finds that reductions in biodiversity can have equally dramatic effects. 
 

2. Researchers used phenological data to document 2012 as the earliest spring in history—a record that, in 
many areas, was surpassed this year in 2017. 
 
3.  Researchers tie weather station data to changes in forest phenology around western Lake Superior. The 
findings emphasize impacts to Minnesota’s north shore. Full pdf attached! 
 
4.  This article from Biological Conservation explains how phenology can make critical contributions to the field 
of conservation biology. 
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The false spring of 2012, Earliest in North American Record 
Ault et al. 2013. EOS.  
 
ABSTRACT: Phenology—the study of recurring plant and animal life cycle stages, especially their timing and relationships with weath-
er and climate—is becoming an essential tool for documenting, communicating, and anticipating the consequences of climate varia-
bility and change. For example, March 2012 broke numerous records for warm temperatures and early flowering in the United States. 
Many regions experienced a “false spring,” a period of weather in late winter or early spring sufficiently mild and long to bring vegeta-
tion out of dormancy prematurely, rendering it vulnerable to late frost and drought. As global climate warms, increasingly warmer 
springs may combine with the random climatological occurrence of advective freezes, which result from cold air moving from one 
region to another to dramatically increase the future risk of false springs, with profound ecological and economic consequences. For 
example, in the false spring of 2012, an event embedded in long-term trends toward earlier spring, the frost damage to fruit trees 
totaled half a billion dollars in Michigan alone, prompting the federal government to declare the state a disaster area. 

Recent climatological trends and potential influences on forest phenology around western Lake Superior, USA 
Garcia and Townsend. 2016. Journal of Geophysical Research.  
 

ABSTRACT:  We assess long-term climatological means, trends, and interannual variability around the western end of Lake Superior 
during 1984–2013 by using available weather station data. Our results focus on changes in basic and derived climate indicators from 
seasonal and annual temperature and precipitation, to the traditionally defined frost-free season, to a novel definition of the clima-
tological growing season. We describe seasonal and year-to-year climate variability that influences forest phenology, using an alter-
native growing season metric that is based on the warm-season plateau in accumulated chilling days as an indicator of environmen-
tal triggers for vegetation growth and senescence. Our results indicate +0.56°C regional warming during our 30 year study period, 
with cooler springs (−1.26°C) and significant autumn warming (+1.54°C). The duration of the climatological growing season has in-
creased +0.27 d/yr, extending primarily into autumn. Summer precipitation in our study area has declined by an average −0.34 cm/
yr, potentially leading to moisture stress that impairs vegetation carbon uptake rates and can render the forest more vulnerable to 
disturbance. Many changes in temperature, precipitation, and climatological growing season are most prominent in locations where 
Lake Superior exerts a strong hydroclimatological influence, especially the Minnesota shoreline and in forest areas downwind 
(southeast) of the lake. Observed trends in lake temperature and ice phenology have also changed, coincident with a large-scale 
climatological regime shift around 1998. A number of factors are likely altering forest phenology and the role of the forest in the 
climate system of this ecologically important and highly varied forest-and-lake region.  

Linking plant phenology to conservation biology 
Morellato et al. 2016. Biological Conservation.  
 
ABSTRACT: Phenology has achieved a prominent position in current scenarios of global change research given its role in monitoring 
and predicting the timing of recurrent life cycle events. However, the implications of phenology to environmental conservation and 
management remain poorly explored. Here, we present the first explicit appraisal of how phenology — a multidisciplinary science 
encompassing biometeorology, ecology, and evolutionary biology — can make a key contribution to contemporary conservation biol-
ogy. We focus on shifts in plant phenology induced by global change, their impacts on species diversity and plant–animal interactions 
in the tropics, and how conservation efforts could be enhanced in relation to plant resource organization. We identify the effects of 
phenological changes and mismatches in the maintenance and conservation of mutualistic interactions, and examine how phenologi-
cal research can contribute to evaluate, manage and mitigate the consequences of land-use change and other natural and anthropo-
genic disturbances, such as fire, exotic and invasive species. We also identify cutting-edge tools that can improve the spatial and tem-
poral coverage of phenological monitoring, from satellites to drones and digital cameras. We highlight the role of historical infor-
mation in recovering long-term phenological time series, and track climate-related shifts in tropical systems. Finally, we propose a set 
of measures to boost the contribution of phenology to conservation science. We advocate the inclusion of phenology into predictive 
models integrating evolutionary history to identify species groups that are either resilient or sensitive to future climate-change sce-
narios, and understand how phenological mismatches can affect community dynamics, ecosystem services, and conservation over 
time.  

Flowering phenology shifts in response to biodiversity loss 
Wolf et al. 2017.  PNAS.  
 

ABSTRACT: Observational studies and experimental evidence agree that rising global temperatures have altered plant phenology—
the timing of life events, such as flowering, germination, and leaf-out. Other large-scale global environmental changes, such as nitro-
gen deposition and altered precipitation regimes, have also been linked to changes in flowering times. Despite our increased under-
standing of how abiotic factors influence plant phenology, we know very little about how biotic interactions can affect flowering 
times, a significant knowledge gap given ongoing human-caused alteration of biodiversity and plant community structure at the glob-
al scale. We experimentally manipulated plant diversity in a California serpentine grassland and found that many plant species flow-
ered earlier in response to reductions in diversity, with peak flowering date advancing an average of 0.6 days per species lost. These 
changes in phenology were mediated by the effects of plant diversity on soil surface temperature, available soil N, and soil moisture. 
Peak flowering dates were also more dispersed among species in high-diversity plots than expected based on monocultures. Our 
findings illustrate that shifts in plant species composition and diversity can alter the timing and distribution of flowering events, and 
that these changes to phenology are similar in magnitude to effects induced by climate change. Declining diversity could thus contrib-
ute to or exacerbate phenological changes attributed to rising global temperatures.  
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