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Phenology Observation Program 
 

Overview 
 
 Intro to Phenology  
• USA National Phenology Network 
• Using Nature’s Notebook  

 
 



Phenology refers to recurring plant and animal life cycle 
stages, or phenophases, such as leafing and flowering, 
maturation of agricultural plants, emergence of insects, and 
migration of birds.  

 

Intro to Phenology 
 

Spicebush swallowtail caterpillar 
photo by Rob McEachern 

Adult spicebush swallowtail 



Intro to Phenology, cont. 

Applications of Phenology Data 

• Conservation 

• Resource management 

• Agriculture 

• Recreation 

• Health 



Phenology Observation Program 
 

Overview 
 

 USA National Phenology Network 
 



Mission 

• Make phenology data, 
models and related 
information available to 
scientists, resource 
managers and the public. 

• Encourage people of all 
ages and backgrounds to 
observe and record 
phenology. 

 

 

 

USA National Phenology Network 



• Citizen science 
programs supplement 
organizations with 
limited staffing 
 

• Volunteers or 
partnerships with 
agencies make 
monitoring more 
robust 

USA National Phenology Network, cont. 

Why is this important? 



What is Nature’s 
Notebook? 

The National Phenology 
Network’s citizen science 
phenology observation 
program.  



USA National Phenology Network, cont. 

Online monitoring system 

∙ 630 vetted plant species 

∙ 230 vetted animal species 

∙ Core protocols 

∙ Metadata & QA/QC methods 
 



Phenology Observation Program 
 

Overview 
 

 Using Nature’s Notebook 
 
 



Using Nature’s Notebook 

1. Join Nature’s Notebook 
2. Orient yourself to the  

Observation Deck 
a. Site(s) 
b. Species to be observed 
c. Details about species 

3. Start observing! 
a. Get organized to observe 
b. Record butterfly observations 
c. Submit observations online 



1. Join Nature’s Notebook 

https://www.usanpn.org/natures_notebook 

https://www.usanpn.org/natures_notebook


1. Join Nature’s Notebook, cont. 



1. Join Nature’s Notebook, cont. 

Scroll down and check the box  
to join the Jug Bay  Wetlands 
Sanctuary Partner Group 



Using Nature’s Notebook 

1. Join Nature’s Notebook 
2. Orient yourself to the  

Observation Deck 
a. Site(s) 
b. Species to be observed 
c. Details about species 

3. Start observing! 
a. Get organized to observe 
b. Record butterfly observations 
c. Submit observations online 



2. Orient yourself to the Observation Deck 

Your observation deck will show your site(s)… 



2. Orient yourself to the Observation Deck, cont. 

…the species that are registered for observation at this site… 



…links to details for the species selected in  
the My Plants & Animals column… 

2. Orient yourself to the Observation Deck, cont. 



…and links to the data entry page and data 
download page. 

2. Orient yourself to the Observation Deck, cont. 



Choose a butterfly species from My Plants & Animals 

2. Orient yourself to the Observation Deck, cont. 



View a Species Profile for that butterfly 

2. Orient yourself to the Observation Deck, cont. 



Review the Species Profile for helpful background information  

2. Orient yourself to the Observation Deck, cont. 



Print Phenophase Definition Sheet 

2. Orient yourself to the Observation Deck, cont. 



Review a printer-friendly (PDF) Phenophase Definition Sheet 
for that butterfly species 

2. Orient yourself to the Observation Deck, cont. 



Using Nature’s Notebook 

1. Join Nature’s Notebook 
2. Orient yourself to the  

Observation Deck 
a. Site(s) 
b. Species to be observed 
c. Details about species 

3. Start observing! 
a. Get organized to observe 
b. Record butterfly observations 
c. Submit observations online 



Print Field Datasheets 

3a. Get organized to observe 



You will enter data on 
either two or three 
different sheets each day 
you observe:  
 
1. Animal Checklist 

AND 
2. Either 

a. Day by Day 
Datasheet 

OR  
b. Cover Sheet + 

Species by Species 
Datasheet 

3a. Get organized to observe, cont. 



Animal Checklist: Captures observation data for each butterfly 
species—not phenophase—on each day of observation 

3a. Get organized to observe, cont. 



3a. Get organized to observe, cont. 

Species by Species Datasheet: Captures phenophase data for 
each butterfly species on an observation day  
 

Easier datasheet format for FIELD DATA COLLECTION 



Cover Sheet: Captures details about the observation session 
and environmental conditions on the day of observation 

3a. Get organized to observe, cont. 



Day by Day Datasheet: Captures phenophase data for each 
butterfly species on an observation day  
 

Easier datasheet format for ONLINE DATA ENTRY 

3a. Get organized to observe, cont. 



Questions so far? 

 
Coming up… 

•Recording butterfly observations 

•Observation protocol and commitment 

•Nature’s Notebook Butterfly Identification 101 

 
 

 

 

 



Using Nature’s Notebook 

1. Join Nature’s Notebook 
2. Orient yourself to the  

Observation Deck 
a. Site(s) 
b. Species to be observed 
c. Details about species 

3. Start observing! 
a. Get organized to observe 
b. Record butterfly observations 
c. Submit observations online 



3b. Record butterfly observations 

When can we expect to see butterflies? 
 

• Insects’ development rate is directly related to temperature 
• Growing Degree Days (GDD) 

• Measure of “heat units” that accumulate over time 
 

                   Max T + Min T__   _  50  =  GDD 
                           2        

 
• Always in reference to a starting date (traditionally 

March 1) 
• 50 F: considered “threshold” temperature required for 

insect development 



3b. Record butterfly observations 

Why might GDD be important to 
the butterfly phenology study? 
 
• To compare changes over time at 

JBWS—more meaningful than 
temperature alone 

• To study relationship of GDD to 
climate change for individual 
species 

GDD Calculator: 
https://www.pioneer.com/home/site/ca/agronomy/tools/gdu 

https://www.pioneer.com/home/site/ca/agronomy/tools/gdu


Why? 

• Climate shift may be 

changing when events 

occur 

• Conditions may change 

rapidly, especially in late 

winter/early spring 

3b. Record butterfly observations, cont. 

It’s never the wrong time to observe—
“negative data” is valuable in phenology! 

 

More frequent surveys = more precise data 
 



3b. Record butterfly observations 

To make observations, you will need:  
• Datasheets, clipboard, pencil 
• Identification guides  

(phenophase definition sheets, 
field guides) 

• Binoculars  
(optional but strongly suggested) 

• Camera  
(optional but darn handy if you’re 
not sure about IDs) 



The two best butterfly field guides—both are part of the 
Plummer House library 

3b. Record butterfly observations, cont. 



Photographs 
• Vouchers for the presence of 

a species on a particular day 
• Invaluable for difficult IDs—

take multiple views if possible 
(open and closed wings) 

Close-focus binoculars 
(focus as close as ~5 ft) 
• For butterflies in the 

distance 
• For cryptic species with 

hard-to-discern field 
marks 

3b. Record butterfly observations, cont. 



What does this mean exactly? 
 
• Walk multiple times through 

the butterfly garden, crossing 
points more than once and 
noting butterflies as you go 

• Search plants (especially known 
host plants) for caterpillars, 
turning leaves and looking along 
stems 

• Permissible to sit in one spot 
periodically to rest 
 

Animal survey method:  Area search 

3b. Record butterfly observations, cont. 



(Not required for Nature’s 
Notebook, but interesting) 
 
• For adult butterflies, record at 

least one flower species visited 
per butterfly species seen on a 
given observation day 

• For caterpillars, always record 
the plant on which the 
caterpillar is feeding or resting 

Recording plant visitation 

3b. Record butterfly observations, cont. 



(Relax…it’s not required) 
 
• For adult butterflies, can be very 

difficult and is not required for 
Natures’ Notebook protocol 

• For caterpillars, is usually much 
easier and worth the attempt 

A few words about estimating abundance… 

3b. Record butterfly observations, cont. 



Using Nature’s Notebook 

1. Join Nature’s Notebook 
2. Orient yourself to the  

Observation Deck 
a. Site(s) 
b. Species to be observed 
c. Details about species 

3. Start observing! 
a. Get organized to observe 
b. Record butterfly observations 
c. Submit observations online 



3c. Submit observations online 

• As frequently as possible 

(trust me, you’ll want to 

stay on top of this!) 

• Follow the step-by-step 

questions 

• Enter data for all species 

collected each time 

NOTE: Can schedule a 
separate workshop on online 
data entry—much easier to 
demonstrate “live.” 



Phenology Observation Program 
 

Overview 
 

• Recording butterfly observations 
 Observation protocol and 

commitment 
• NN Butterfly ID 101 
• Q & A 

 
 



Nature’s Notebook would prefer that our site be 
observed: 

• As often as possible 

• BUT—at least once a week 

Observation Protocol and Commitment 



 

For Jug Bay butterfly phenology 
program: 
 

• Observe one hour per 
week throughout the 
season (~April through 
October) 

• As a group, we will try to 
spread out assignments to 
record observations on 
several days/week 
 

“Baseline” commitment for volunteers 

Observation Protocol and Commitment, cont. 



Phenology Observation Program 
 

Overview 
 

• Recording butterfly observations 
• Observation protocol and 

commitment 
 NN Butterfly ID 101 

• Q & A 
 
 



Twelve NN butterfly species in our region: 

• Two will probably not be seen in the garden 
• Mourning Cloak 

• Common Wood-Nymph 

• Two may be seen in the garden 
• Red Admiral 

• Pipevine Swallowtail 

• Eight are expected to be seen in the garden 
• Spring Azure 

• Eastern Tailed-Blue 

• Monarch 

• Common Buckeye 

• Great Spangled Fritillary 

• Common Sootywing 

• Orange Sulphur 

• Cabbage White 

 

Nature’s Notebook Butterfly ID 101 



Mourning Cloak (~1.6 in) 
 
• Does not generally visit gardens 

because it feeds on mud, sap, and 
rotting fruit 

• Flight period – disjunct throughout 
year, but emerges early in spring 
(April) 

• One brood 
• Caterpillar host plants 

• Willows 
• Poplars 
• Elms 
• Hackberry 
• Birch 
 

Nature’s Notebook Butterfly ID 101, cont. 



Common Wood-Nymph (~1.25 in.) 
 
• Does not generally visit gardens 

because it is a brushy woods edge 
dweller 

• Flight period – Late June through 
Late August 

• One brood 
• Caterpillar host plants 

• Grasses (beard grass, bluestem, 
purple-top, and many other 
types of grass) 

Nature’s Notebook Butterfly ID 101, cont. 



Red Admiral (~1.3 in.) 
 
• Occasionally visits flowers in garden 
• Flight period – Migratory waves  

(~3) throughout the season, 
starting in May 

• Two broods 
• Caterpillar host plants 

• Nettles (including false nettle) 
 

Nature’s Notebook Butterfly ID 101, cont. 



Pipevine Swallowtail (~1.75 in.) 
 
• Occasionally visits flowers in garden 
• Flight period – May, then July-

August 
• Two broods 
• Caterpillar host plants 

• Pipevines 
 

Nature’s Notebook Butterfly ID 101, cont. 



Spring Azure (~1/2 in.) 
 
• Most often seen close to the 

ground, resting on or flitting over 
grass 

• Flight period – April through June 
• One brood 
• Caterpillar host plants 

• Dogwood 
• Viburnum 
• Blueberry 
• Labrador Tea 

 

Nature’s Notebook Butterfly ID 101, cont. 



Eastern Tailed-Blue (~1/2 in.) 
 
• Commonly seen in garden, usually 

close to the ground 
• Flight period – late April throughout 

warm season 
• Three or more broods 
• Caterpillar host plants 

• Clover 
• Lupine 
• Pea vine 
• Tick-trefoil 
• Vetch 

 

Nature’s Notebook Butterfly ID 101, cont. 



Monarch (~2 in.) 
 
• Needs no introduction 
• Flight period – June through 

October 
• Three or more broods 
• Caterpillar host plants 

• Milkweeds! 
 

Nature’s Notebook Butterfly ID 101, cont. 



Common Buckeye (~1.12 in) 
 
• Stunning (Darcy’s favorite butterfly) 
• Flight period – Late July through 

early October 
• Two broods 
• Caterpillar host plants 

• Gerardias 
• Toadflax 
• Plaintain 
• Ruellia 

 

Nature’s Notebook Butterfly ID 101, cont. 

Ruellia carolinensis 



Great Spangled Fritillary (~1.7 in.) 
 
• Flight period – Mid-June through 

early September 
• One brood 
• Caterpillar host plants 

• Violets 
 

Nature’s Notebook Butterfly ID 101, cont. 



Common Sootywing (~1/2 in.) 
 
• White spots on head are key to ID 
• Flight period – Late May  

throughout the warm season 
• Two broods 
• Caterpillar host plants 

• Lamb’s quarters 
• Pigweed 
• Amaranth 

 

Nature’s Notebook Butterfly ID 101, cont. 



Orange Sulphur (~1 in.) 
 
• Variable in color, but always with 

some orange on wing 
• Flight period – May through 

October 
• Three or more broods 
• Caterpillar host plants 

• Alfalfa 
• Clover 

 

Nature’s Notebook Butterfly ID 101, cont. 



Cabbage White (~1 in.) 
 
• Flight period – Early April through 

frost 
• Three or more broods 
• Caterpillar host plants 

• Crucifers (cabbage, cauliflower, 
cress, bok choy, broccoli) 

 

Nature’s Notebook Butterfly ID 101, cont. 


