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• What is phenology?  

• How is phenology related to climate and climate change? 

– Case studies 

• California Phenology Project (CPP) 

• USA National Phenology Network (USA-NPN) 

• Incorporation of phenological monitoring into outdoor 
education programming 

• Your creativity here: break-out sessions to invent and 
practice ways of introducing phenology to kids 
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This morning’s presentation 



• Brief introduction to phenology 

• The California Phenology Project (CPP) 

• USA National Phenology Network (USA-NPN) 

• Crash course in botany 

• Nuts and bolts of phenological monitoring– hands on 
practice outside! 
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OUTLINE 



Spring wildflowers 

Foliage color change 

Migration patterns 
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  Phenology is the science of the seasons 

PHENOLOGY is the study of recurring plant and animal 

life cycle stages (phenophases) 



Spring wildflowers 

Foliage color change 

Migration patterns 
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  Phenology is the science of the seasons 

Other examples? 



Phenological indicators used by hunters:  
plant phenophases can predict the best time to hunt 

Comox indians use oceanspray (Holodiscus discolor) 
flowering as an indicator of the best time to dig for butter 

clams (Saxidomus gigantea) 

Turner, N. 1997. “Le fruit de l’ours”: les rapports entre les plantes et les animaux dans les langues et les 

cultures améri-indiennes de la côte-ouest. Recherches amérindiennes au Quebec. 27: 311-48 



Phenological indicators used by indigenous people:  
plant phenophases can predict harvest times of 

animals 

Bouchard & Kennedy, 1990. Clayoquot Sound Indian Land Use.  Report prepared for MacMillan Bloedel Ltd. 

Peacock, S. L. 1992  Piikani Ethnobotany: Traditional Plant Knowledge of the Piikani Peoples of the Northwest 

Plains.  MS thesis, University of Calgary. 

The Nuu-Chah-Nulth tribe of Vancouver Island used the ripening of 
salmonberries (Rubus spectabilis) to predict the return of adult 

sockeye salmon (Oncorhynchus keta) to freshwater. 



Molitor, H. 1987.  The great code: the folklore and science of using plants as timepieces.   

Wampanoag tribe of Cape Cod (Massachusetts) claimed that 
the best time to plant corn was when the leaves of white 

oak (Quercus alba) were the same size as the footprint of a 
red squirrel (Tamiasciurus hudsonicus) 

Phenological Indicators used by indigenous people:  
plant phenophases at one location can predict harvest 

times for plants at another location 
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California Phenology Project: Goals  

establish a California-wide phenological 

monitoring network to monitor across a 

large geographic area and along key 

environmental gradients  

 

 
 

allow the CPP and each park to: 

(1) address important scientific 

questions,  

(2) guide resource management  

decisions, and  

(3) engage and educate people of 

all backgrounds and ages about 

phenology and climate change 

research through Citizen 

Science! 

 11 



12 

CPP: monitoring infrastructure 

REDW 

GOGA 
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CPP: monitoring infrastructure 



Monitoring by Citizen Scientists  
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1. Visit and monitor labeled and mapped plants: each plant is 

visited frequently when it is phenologically active  

(e.g., CPP plants in National Parks) 

 

2. Visit and monitor labeled (unmapped) plants whenever it’s 

convenient  

(e.g., Plants in a schoolyard) 

 

3. Visit and monitor unlabeled plants whose location you’re 

familiar with  

(e.g., the big tree at the corner) 

 

4. Visit and monitor unlabeled plants one time, or opportunistically  

(e.g., plants you encounter while hiking the Pacific Crest Trail) 
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CPP: outreach and education 



www.usanpn.org/cpp 
– Tools for monitoring: maps, monitoring guides, 

species profiles, and more 

– Phenological education materials for formal and 
informal settings 

– Powerpoint presentations 

– DRAFT CPP Interpreters’ Guide 

– Instructions for joining the CPP listserv 

16 

California Phenology Project  

http://www.usanpn.org/cpp
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www.usanpn.org/cpp 

http://www.usanpn.org/cpp
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Baccharis pilularis 
Coyotebrush 
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USA-NPN datasheets 
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CPP species profiles 
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CPP: outreach and education 
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www.usanpn.org 



www.usanpn.org 

∙ 500+ plant species 

∙ 160+ animal species 

∙ Core protocols 

 

 

a project of the USA-NPN 
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USA-NPN: Nature’s Notebook 

Standard protocols for plants, animals, and landscapes 
 

Each life form is 

monitored for a different 

set of phenophases: 

 

• Evergreens 

• Cacti 

• Conifers 

• Deciduous 

• Forbs 

• Grasses 

• Annual wildflowers 29 



Baccharis pilularis 
Coyotebrush 
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Using USA-NPN datasheets 



Baccharis pilularis 
Coyotebrush 
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Using USA-NPN datasheets 



Baccharis pilularis 
Coyotebrush 
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Using USA-NPN datasheets 



CPP species profiles 
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Eriogonum fasciculatum 

California buckwheat 
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Using USA-NPN datasheets 
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Eriogonum fasciculatum 

California buckwheat 

Using USA-NPN datasheets 



CPP species profiles 
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• Nuts and bolts of phenological monitoring– hands on 
practice outside! 
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Vegetative structures 

•  Leaves and stems 

Reproductive structures 

•  Flower buds, flowers, fruits & seeds 

Pollination  Fertilization  Seeds & Fruits develop 

 

Basic Botany Review 
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Buds may be found in several locations.  Leaves ALWAYS 

have a bud in their axil, even though it may be very small 

Basic Botany Review 

Bud at node 

Lateral bud 

Terminal bud 
Node 

Leaf or 

branch 



Vegetative structures: breaking leaf buds, expanding leaves, and full-sized leaves 

Common Lilac 

Pacific Rhododendron 

Red Elderberry 

Megan Hansen Steven Krause Bff (Wikipedia Commons) 

Brian Haggerty Brian Haggerty Brian Haggerty 

Mark D. Schwartz Mark D. Schwartz Mark D. Schwartz 



Reproductive structures: flower buds, open flowers, and fruits 

Joshua Tree 

Red elderberry 

Brian Haggerty 
Stan Shebs 

Stan Shebs 

Megan Hansen Steven Krause Steven Krause 



male 

female 

Pollination & fertilization 

Reproductive structures: flower buds, flowers, fruits & seeds 
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Reproductive structures: flower buds, flowers, fruits & seeds 

The elegant Clarkia: Clarkia unguiculata 43 



eggplant 

orange 

pear 
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