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Butterfly Anatomy

OrderLepidoptera:(along with moths)

lepido=scaly/ptera=wing

Butterflies areinsects.
Like all insects they have:
A Three basic body parts
0o Head
0 Thorax
0 Abdomen
A Six legs (3 pairs)
A Two pair of wings (most
Insects have 2 pairs, but
I KS&@ QNB vy 2i
visible):
0 Forewing
0 Hind wing

Scales (magnified)
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Proboscis

ACKS 0dziGSNFf eéQa
a combination sponge and
GaALIIe &aUGN) g¢

A When the pupae is still in its
chrysalis the future proboscis is
Gdzy 1 ALILISRE

A When the adult butterfly
emerges from the chrysalis, thes
two halves merge in the tube !
like proboscis

1|

i i thorax .,

abdomen

jointed egs

Graphic by Takuya Yoshida

Credit: Monarch Butterfly USA
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A Butterflies underg@omplete metamorphosisvhich has four distinct
life stages: theegg which hatches to aaterpillar (larva) then changes
into apupaby liquifying their body while inside their pupal case,
emerging to theadult butterfly

A Adults are mostly nectar feeders, are the only stage of butterflies to
feed on flowers (pollinators)

A Larva, or caterpillars, eat planfgreen leaves)

larva

.
€ggs ¢ pupa

butterfly

https://biologydictionary.net/complete
metamorphosis/

University of California
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Four Life Stages Requirements

Environmental requirements and hazards are different for each stage
Being eaten or parasitized is a hazard in all stages

Zephyr angelwing larva dribes

A

Egg needs host plant for
oviposition
Larval (Caterpillar)needs the

correcthost plantand enough
leaves/food to grow to maturity

Pupal Needs a protected place to
pupate and develop

Adult: Needs nectar for flight
(and salts and minerals for
nutrition)

University of California
Agriculture and Natural Resources



Larva/Caterpillar

Monarch larva on narrow leaf milkweed

All caterpillars need specific

host/larval food source plant(s)

to survive:

A Gulf fritillaries eat passion
vine

A Mourning cloaks need willow
(Saliy, cottonwood and
ornamental elm

A Painted ladies like mallow

A Monarchs eat milkweed

(more on this later!)

University of California

Agriculture and Natural Resources



Butterflies overwinter, surviving in various ways,
depending on the species as eggs, larvae, pupa or adul

Butterflies are ectotherms
(coldblooded) so cannot
fly when it gets below
55° F or when it is raining

Painted ladyupa
Monarchadult

I University of California

Agriculture and Natural Resources



Migration

Another strategy for surviving winter

The two common migrating
butterflies we see are:

Monarchs

Pacific population migrates south
and west in the fall to winter over
along coast, with the eastern
population wintering in Mexico
(more on this later!)

Painted ladies

Migrate to our area from the desert
In late winter, early spring

University of California
Agriculture and Natural Resources



Seasonality

A Lifecycle is strongly seasonal

A Butterfly numbers start off
scarce in spring

A Build up their numbers with
successive generations

Butterfly populations P aigs "8
peak in September andi EEEEETET
October N

University of California
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QUESTIONS?

iStock by Getty Images
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Which butterflies will you see Iin your garden?
It depends on. ..

Connectivityof your habitat to

surrounding landscapes:

Aroximity to natural areas

ASurrounding gardens and the plants in the

Polyphagy and mobility

Adow wide a diet the butterfly species has  Guitfitllary on lantana i
(generalist or specialist)

Mistance between habitat patches; some
species rarely move more than a few feet

University of California
Agriculture and Natural Resources




G¢CKS 0Said é2dz Oy R2 Aa
Mariam Rothschild, Butterfly Gardening
Butterfly abundanceis
determined byfood
avallability
A Host plantsfor caterpillars

A Nectarfor adults who use it
as source of energy for
flight, to mate, and lay eggs

Gray hairstreak on milkweed

I University of California

Agriculture and Natural Resources



Manage your landscape for butterflles

A Provide aiversity of plants(preferably £
native) of different layers b

A Provide host plants foegg laying sites

A Maintain shelteredundisturbed places &
for hibernation and overwintering %

A Avoid pesticidesBe aware that the
organic pesticide known & kills
caterpillars, the larvae of butterflies

A Butterflies prefersunny open areaso
warm wings for flight

University of California

Agriculture and Natural Resources




a[ SIS UKS fSI@Saé¢ |y
for overwintering
Overwintering sites include:
A Leaf litter
A Dense vegetation

A Tree cavities

A Muddy puddles for
. . . . Sulfur butterflies puddling
sipping and extracting nutrients Astroinature guy CC ENC 2.0

University of California

Agriculture and Natural Resources




EgglLaying: Provide Host Plants for Larva

A Some butterflies have adapted to
our modified nonnative
landscapes

A Due to the conversion of wetlands
and grasslands to irrigated
agriculture, host plant numbers are

A

N
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.‘;w WA greatly reduced
.l I A About half of Central Valley
o R ™ 0dzi U SNFfASa TSSR
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Monarch on star thistle

Stani; ‘
&
G
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https://www.dreamstime.com/Mcjanice_info
https://www.dreamstime.com/royalty-free-stock-image-monarch-butterfly-thistle-flower-close-up-image10426886

Some considerations for plant selection
and design

A Use as many native plants as
possibla they support 3x as many
butterflies and moths as nen
natives

A Plant density use masses 3 feet in
diameter or more

A Include some grasses as
overwintering sites and host plants

A Provide for blooming in spring,
summer and fall

University of California

Agriculture and Natural Resources



What flowers attract adult butterflies?

A Plants with flowers that
producenectarthey can
sip with their proboscis

A Some also feed on sap,
rotting fruit, dung,
honeydew

I University of California

Agriculture and Natural Resources




Flower Types

Small tubular/funnel flowers are especially adapted to
0dz0 USNFfASAQ LINPO2aOAaAD Cf

Broad & Cup Shaped Tubular & Funnel Shaped

calberkeley.€a.edu

Umversnty Of California

Agriculture and Natural Resources




Make diverse plant choices for diverse
butterfly support

A Butterflies need nectar for
energy throughout the year

A Use plants that will bloom at
various times of the year for
longer supply period

A Check that California native
plants are water compatible
with your nonnative plants;
choose wateiwise plants
whenever possible

Stani ‘ 4
G

University of California
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Native vs. Nomative Plants

A Pollinators may be attracted to many -8
flowers you can buy at local nurseries S
A Not allflowers provide needed nutrition

A Native pollinators have evolvearelationship with
native plants over timéhat provide sustainable

nutrition

o Ornamentals, especially hybrids and cultivars with double flowers,
may provide little tono nutrition for pollinators. These are grown to
attract people more tharo attract pollinators.

Following are some butterflies in
various stages you might see in our
area. . . University of California

Agriculture and Natural Resources




Swallowtall butterflles

Pupa

Anise swallowtall on host
plant: fennel

Caterpillar/Larva ¥

Anise Swallowtall
(Papilio zelicaon)

Anise swallowtail butterflies need to lay their eggs on fennel. They are native, but hav
adapted to eating fennel, parsley, carrots, and anything in the carrot family.



Gulf Fritillary Butterflies

. A Gulf fritillaries Dione
R ~3 vanilla)are prolific, mainly
urban, not cold hardy

passionflower Rassiflora
spp.)

(c) Kathy Keatley Garvey
- A
b Y

Adult on lantana
Caterpillar/Larva



Painted Lady Butterflies

Adult Painted Lady

Vanessa cardui
AManyvarious host .
plants, borage family, astef =
family, legume family and :
more

AMigrant from south to

Pupa

Caterpillar/Larva I University of California
Agriculture and Natural Resources



Vanessannabella
West coast lady

w | 2adG LX Iy
MalvaceagMalva,
Malvellg

Hollyhock,

Lavatera)

w hdzNJ Y234l
common painted

lady

Vanessa

virginensis
.<V%n$ssaatlanta American lady
ed admiral AHost plants:
A Host plants: Anaphalis
Urticaceae (Everlastings),
(nettles) Gnaphalium
(Cudweeds)

AlLeast common

I University of California

Agriculture and Natural Resources



QUESTIONS?

iStock by Getty Images

University of California
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Monarch Butterflies

Danaus plexippus

A Most recognized butterfly in the world

A Known for their epic migrations

A Compared to other butterflies, they are:
I Larger
I Soar instead of flutter
I Have bright, easily visible wings

A Populations in North America, Central America, South Americ
New Zealand and Australia. They are most prevalent in easte
United States but are also found in western USA.

A Their range in North America is determined by milkweed
distribution, with the furthest north being just north of

Winnipeg, Manitoba, Canada

University of California

Agriculture and Natural Resources



Monarch butterfly stages in your garden
Leave all stages alone!

Takes about 24 - 34 days from egg to adult

Egg Stage

A Laid singly, usually one/milkweed
plant, which helps ensure enough
food source for larva

A Usually lay on bottom of leaf, near |
top of plant Photo crecit: SherylL18; Getty Images

A Total number of eggs laid varies by
butterfly, but usually 400-500

A Egg is size of grain of salt

A Takes 31 5 days for caterpillar to
hatch

University of California

Agriculture and Natural Resources



Monarch butterfly stages in your garden

Emerging from egg

Larva/Caterpillar Stage

A Chews its way out of the egg,
eating the egg as its first food
source

© W JuiesButterflies Com Photooraphy by Juie Simpeon

Last instar stage

A Spends the next 107 14 days
eating milkweed leaves !’“‘wm\x}n\ww |
A As it gets larger, it molts its ” M“\\w -
exoskeleton. There are 5 molts or S
Instar stages. Stops feeding before
and after each molt.

A It grows from 1/16% of an inch to

about 2 inches




Monarch butterfly stages in your garden

Pupae Stage

A After its 5t instar, the caterpillar
starts wandering, looking for a
suitable, sheltered location to
pupate.

A It will attach itself upside-down to a
surface with a Qs
hanging I nto a nJ.[

A It will create its chrysalis, which is "
the exoskeleton, or skin, of the
pupa. This will be its home for the
next 11-15 days.

A As the time for emerging draws . 2
near, the chrysalis will begin to )

darken and image of its wings University of California
appear. Agriculture and Natural Resources




Monarch butterfly stages in your garden

=y

Adult Stage :
A In the final hours before /[/* s
emergence, the chrysalis will b . G

become translucent, a crack will
appear, and the monarch will free
itself from the case.

A Hanging from the chrysalis case, it
will spend the next few hours
pumping fluid into its wings until
theyore firm and

A The 2 separate halves of its
proboscis will join.

A Eventually it will take flight and
within a day will start seeking out
nectar for its 15t meal.

Unive;'sity of California

Agriculture and Natural Resources



Mating

A Males are slightly larger
than females.

A If the monarch is a male, it

: Male myrch: Note the black spot on each
will search for a female. hind wing; these are scent glands, which
A Males can be aggressive, produce a chemical used during courtship

pursuing the female until he
takes her down.

A If the pairing is successful,
they may remain attached
for as long as 14 hours.

A Both males and females are Female monarch: Note the a.bsence of
polygamous, mating with black spot on each hind wing
several partners. University of California

Agriculture and Natural Resources



Toxic Milkweed

In addition to being the sole source of
food for Monarch butterfly caterpillars,
the toxins present in milkweed offers
some protection to Monarchs during both
the caterpillar and adult stages since it isf &
poisonous or distasteful to many of their _
predators

These predators learn to recognize the
azyl NOK OF G SNLIATf I NX a
YR OGKS FRdzf 6§ Q&8 2N} y3IS | yR 0f
and will thus avoid them. . .

University of California
Agriculture and Natural Resources




Monarch Copycats

Some species of edible or harmless butterflies take advantage
LINBRF02NBEQ | g2ARI YOS 2F az2yl
Imitating their markings. This is known raﬂnlcryln biology.

Some examples T e I

W

Red admirai
adult

Painted lady
adult

Monarchs fly slowly, which
helps distinguish them from

Gulf fritillaries ; I\/Ionarch caterpillar

University of California
Agriculture and Natural Resources



QUESTIONS?

iStock by Getty Images
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Agriculture and Natural Resources




Monarch Migration

The monarch migration is extraordinary
with none quite like it in the butterfly world

A butterfly in southern Canada/northern USA begins an epeway
journey south In the fall, traveling up to 2,800 miles to a specific place
GKSNBE (KSeée QUS ySOSNI oS Syeat grandparénts 2
were the previous year.

They travel an average of 44 miles/day, up to 200 miles/day.

No single monarch makes tleatire roundtrip journey There are 4
generations each year (depending on weather) wih enerations going

north in the spring and summer, and a generation going south in the fall
where it winters over.

Many will not survive due to weather conditions or predators

How each successive generation knows the route and where to spend
winter remains largely a mystery.

University of California
Agriculture and Natural Resources




Monarch Migration

A There are two populations of
Monarchs in the USA, which are
separated by the Rocky Mountains.
Studies show them to be
essentially genetically identical:

A Eastern Monarchsvhich generally
overwinter in Mexico

A Western Monarchsare a smaller
group which overwinters along
[ TEAT2NYALF Qa O21 &
Monterey to San Diego




Springg Summer Migrations

A Thespringsummer F migration begins when
monarchs who have overwintered at sites in-
Mexico or coastal California, begin to fly north.

A Starting in February, it can continue to the first week of April.
Generally, the butterflies furthest south will begin migrating firs

A The adults usually mate prior to leaving their overwintering site

A Females will lay eggs on milkweed, with both sexes feeding ot
nectar while moving northward.

A By the first of May, this first generation, who were born the
previous fall, have passed due to the end of their life cycle.

University of California
Agriculture and Natural Resources




Monarch Migrations: Spring/Summer

A Offspring from the first migration
generation generally reach the adult
stage by mielate April, and once
mature, start thesecond migration

A With each generation, mating occurs,
eggs are laid on milkweed, caterpillars
hatch, pupate in chrysalis, become
mature adult butterflies, continuing
northward, producing offspring for a

o third and perhaps #ourth migration.

L o T A As adults, these spring/summer

generations generally will live@6

weeks.

University of California
Agriculture and Natural Resources




Pacific
Ocean

Atlantic
Ocean

WINTER

WINTER

\ : . < b4 ' - 5 ’ :
Monarch Butterfly X | m

Fall & Spring Migrations

s

AN) Monarch
Vly Watch org

Education - Conservation - Research

- Fall migration
—  Spring migration

? Unconfirmed
] Summer breeding areas
===
I

WINTER =

Spring breeding areas

Overwintering areas
Com belt: high monarch production

Stani ‘
”Wy
Striving to be the Best

I University of California
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Fall¢ Winter Migration

A Thefourth generation(or possibly fifth), will be
In southern Canada/northern USA during late
summer/early autumn.

A The fallwinter migration begins around mid
August through early September.

A A number of factors signal it is time to head south
to overwintering sites, including:

I Days are steadily getting shorter with the sun reaching
57° off the horizon.

I Daytime temperatures remain relatively warm, but
nights are becoming cooler. As a result, the quality of
milkweed declines.

University of California
Agriculture and Natural Resources




Fall- Winter Monarch Migration

A Those further north will begin
migrating south first.

A As they make their way
south, they are seen in both
large and small groups,
resting for the night or during
Inclement weather in trees
and shrubs.

A Ultimately, those whurvive
the long journey will arrive at
their overwintering sites.

I; B "/;"

% . o g
' ‘m;i\ ©1998 WWW.MONARCHW ATCH.ORG

SF University of California

” Agriculture and Natural Resources
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Fall¢ Winter Migration, cont.

A This generation, which hatched and became adults in late
summer/early fall is known as thdethuselah Generation
because it will live § 8 months(after the biblical Methuselah
who was said to have lived 969 years).

A They do not emerge from their chrysalis as sexually mature
butterflies. Instead, they are in what is knownsexual
diapause They also tend to be larger than the earlier
generations of the year. By not becoming sexually mature until
the following spring, this final summ& | £ £ 3ISYSNI A2y Qa
energies are put towards developing flight muscles and storing
lipids for their long journey south and surviving the winter
months.

A After overwintering, come spring, with warming temperatures
and longer days, these butterflies will become sexually mature
at their winter site, mate, and start the cycle once again with
the first northward migration of that year.

Stanj ‘
&
<G

University of California
Agriculture and Natural Resources




X o
WESTERN MONARCH
MIGRATION

Western monarch butterflies travel hundreds of
miles to spend winter on the California coast. As
days get shorter in fall, monarchs return from
around the Western United States and gather at
coastal overwintering sites. They disperse in
spring, when warmer temperatures prompt them
to begin their northward migration, seeking
milkweed patches to lay their eggs.

® WINTER HABITAT
® SPRING/SUMMER HABITAT

CALIFORNIA
STATE PARKS
FOUNDATION

University of California
Agriculture and Natural Resources




Monarch Winter Sltes

:’3’1 & \Wintering at 8 \\Vintering in
I Pismo Beach, fl oyamel forest,
CA, Nov 2022 Michoacan,
Mexico

Rhonda Allen

Journeynorth.com

A There are about 300 California coastal wintering sites,
which includePacific GroveandPismo Beacln pine,
cypress and eucalyptus trees. Some are on public lands
and others on private property.

A In Mexico monarchs roost for the winter ayamel fir
forestsat an elevation of 2,400 to 3,600 meters (nearly 2
miles above sea level). The mountain hillsides of oyamel
forest provide an ideal microclimate for the butterflies.

University of California
Agriculture and Natural Resources




SOME
OVERWINTERING
SITES IN
CALIFORNIA
STATE PARKS

NATURAL BRIDGES
STATE BEACH \ ’

NEW BRIGHTON ¥~
STATE BEACH

LIGHTHOUSE FIELD STATE BEACH

rPOINT LOBOS STATE NATURAL RESERVE

’ANDREW MOLERA STATE PARK

MORRO BAY
STATE PARK ’ ’ MONTANA DE ORO STATE PARK
PISMO STATE BEACH

BAVIOTA STATE PARK ’ r

POINT MUGU STATE PARK
’LEO CARRILLO STATE PARK

O e AL ” SAN CLEMENTE STATE BEACH

CALIFORNIA

TORREY PINES STATE
STATE PARKS NATURAL RESERVE
FOUNDATION

university of California
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Monarchs Closer to Extinction

b2¢g 2y GUKS 62NI RQa fAal
On July 21, 2022 thaternational Union for Conservation of Nature

(IUCN) announced thaigratory monarch butterflylanauslexippu$ is

now on its"Red List off hreatened Speciess Endangereethreatened by

KFroAdGld RSAUNHzOGAZY YR OfAYIFGS OKI
The announcement goes on to say: "Western populations at

greatest risk of extinction, having declined by an estimated 99.9%, from as

many as 10 million to 1,914 butterflies between the 1980s and 2021,"

according to thdUCNnews release. "The larger eastern population also

shrunk by 84% from 1996 to 2014. Concern remains as to whether enough

butterflies survive to maintain the populations and prevent extinction."

The good news about this is safeguards and financing can now be
provided to help protect them.

University of California
Agriculture and Natural Resources




Monarchs in Decline: Tagged

e
Western Monarch Thanksgiving Count
Total Abundance Estimates w/ Number of Sites Monitored
from 1997-2020
(Xerces Society Western Monarch Thanksgiving Count 2020)
© The Xerces Society for Invertebrate Conservation 2021
www.westernmonarchcount.org
1,400,000
i Total monarchs reported 250
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Monarchs In Decline: Overwinteri

Total Area Occupied by Monarch Colonies at Overwintering Sites in Mexico
20

18.19

18

16

1994-2019 season average = 5.56 ha

14 2004-2019 season average = 3.42 ha

[
~

12,61
11.12*

9.35
L o0
7.81 7.54
6.87
5.92 6.05
5.06
4.61
4.02 4.01
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2.83 219 2.48
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=B
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Winter Season
Data for 1994-2003 collected by personnel of the Monarch Butterfly Biosphere Reserve (MBBR) of the National Commission of Natural Protected
Areas (CONANP) in Mexico. Data for 2004-2019 collected by World Wildlife Fund Mexico in coordination with the Directorate of the MBBR.
* Represents colony sizes measured in November of 2003 before the colonies consolidated. Measures obtained in January 2004 indicated the population was much smaller, possibly 8-@ hectares. CT
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QUESTIONS?

iStock by Getty Images

University of California
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How you can help

Plant nectar plants for the adults!

A Native plants with tubular or
funnel shapes are particularly
attractive and nutritious for

outterflies

A Remember to have a variety of
nlants from spring through fall so
something Is always blooming

e

University of California
Agriculture and Natural Resources




Some Native Plants

California buckwheat

Western
redbud

California fuchsia

University of California
Agriculture and Natural Resources



A Honeysuckle vine
A Mexican sage
A Sunflowers

A Asters

A Yarrows

A Blanket flower
A Coneflower ¢

University of Cal#

Agriculture and Naturd§



Narrowleaf Milkweed

Plant a variety of milkweed species!

Monarch caterpillars feed on milkweed plants only

A Milkweed @sclepiakis a genus of herbaceous,
perennial, flowering plant, named for their latex, a milky
substance, which is exuded when the plant is damaged.
It can be toxic to humans and many other species.

A Several local native varieties include:

I AsclepiagascicularigNarrowleaf milkweed)
I Asclepias speciog&howy milkweed)

I Asclepiasyriaca(Common milkweed)

I Asclepias cordifolitHeartleaf milkweed)

A When possible, plant from seed, or buy from
reputable source since some plants labeled
GgAft REATS FTNASYRf&é¢ YI &
with pesticides -

AtfttyaikaSSR Ay TFrLif 8KSY )\usﬁowyM%V\feéif\

season




Tropical Milkweed. . .

A Tropical milkweedAscelpiagurrassavich a nonnative plant, has been
RSaA3IYylIFIFGSR a || y2EA2dza 6SSR o0& |/

A Sales of tropical milkweed are no longer allowed in Contra Costa, Marin,
San Mateo and Ventura counties

Monarch caterpillar
~ on tropical
milkweed

Monarch butterfly on
showy milkweed

Tropical milkweed can grow later in the year in northern areas

A This could confuse Monarch adults into staying at a time when they should
be migrating

A If you do have tropical milkweed, some recommend they be cut back to the
ground twice during growing season, so not to interfere with migration and
egg laying

University of California

Agriculture and Natural Resources



More on Tropical Milkweed. . .

Tropical milkweed is a host plant to a protozoan parasite of monarch
butterflies calledOphryocystiglektroscirrhgOE). There is some evidence that
these spores can negatively affect monarchs.

A As caterpillars eat the plant, they ingest the spores, becoming infectec
o The spores are carried on adult monarchs, spreading the parasite

o Evidence shows OE infections may be reducing migration success by
causing reduced body mass, lifespan, mating success and flight ability.

o Native milkweeds die back after blooming, czausing trle“parasites to dieA
GAGK AO0®P ¢KAA SyadzaNBa ySEG adzyySNn
parasite free foliage.

3

University of California
Agriculture and Natural Resources




Reduce pesticide use in your garden HOW you Call

Pesticides are harmful to butterflies

A Use IPM (Integrated Pest Management) help
for information

A Avoid broad spectrum pesticides; choo
pesticides targeted for the pest/disease Pro——

A When purchasing plants ensure grower ...
doesnot use neonicotinoidhemicals
which are systemic

A If you use a pesticide, choose one that =
less toxic such as:

I Horticultural oils or insecticidal soag
o Follow instructions e
0 Spray in early mornlng or evening i

K2 dZNE 6 KSYy LRtEAYE uzrﬁ)ﬁé“hredu

present

MAKE A GIFT | Support UC IPM's mission to make integrated pest management the way to manage pests

Home, Garden, Turf Agricultural
Landscape Pests Pests

Natural Environment Exotic & Invasive
Pests Pests



http://www.ipm.ucanr.edu/

How You can help:
Western Monarch Annual Count

The Western Monarch Count is an annual efforv@finteercommunity
scientists to collect data on the status of the western monarch population
along the Pacific coast from Mendocino to Northern Baja, Mexico, during the
overwintering season, which occurs from approximately October through
March. In recent years, the count has expanded to include annual counts at
Inland overwintering sites in Inyo County, California, and in Arizona. The
Xerces Society now oversees this count:

A The height of this volunteer effort occurs during Mestern Monarch
Thanksgiving Countwhich runs for three weeks surrounding the
Thanksgiving holiday, and during an additional count added in 2017,
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A Information to become involved is found:
https://www.westernmonarchcount.org/
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