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Riparian areas in the arid shrub-steppe offer different

resources for butterflies: 

host plants, nectar plants, moisture



Of about 70 low elevation species, half are adapted to dry

habitats



The remainder need 

habitats like this….



For host plants on which to lay

eggs & develop



For nectar



For moisture





Riparian zones can be butterfly ‘oases’ if they

contain the right blend of host plants, nectar

plants and moisture



The Monarch: 

An icon under threat



A Riparian breeding site

for Monarchs

in eastern Washington



Lower Crab Creek nr Vantage



James, D.G. (2016).  Population biology 

of Monarch butterflies Danaus plexippus

(L.) (Lepidoptera: Nymphalidae) at a 

Milkweed-rich summer breeding site in 

central Washington. Journal of the 

Lepidopterists Society: 70: 182-193.



4.1 by 0.6 km area of milkweed !



The first Monarchs arrive in central Washington

during early June



First generation of locally-

produced adults appears

in early-mid July



The second locally-produced generation

appears in August

At this time nectar sources are

sparse and monarchs depend

on Purple Loosestrife for 

survival at Crab Creek
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Monarchs breeding in isolated, large patches of milkweed

may be more characteristic of the arid west than 

breeding on widely distributed small patches of milkweed. 

Expanding or creating additional sites may be 

useful  for Monarchs in the arid west.



July

Parts of the LCC Monarch area are not truly riparian



Some milkweed remains green in moister areas

and under the shade of Russian olive trees

The importance of Russian Olives to Monarchs



Most egg laying in July-August occurs under Russian Olives





July-August: very little nectar….



Except for small patches

of Purple Loosestrife



Russian Olives & Purple Loosestrife are an important part 

of the breeding ecology of Monarch butterflies at 

Lower Crab Creek 



Monarch “mimic”: The Viceroy
(Limenitis archippus)

Confined to riparian areas

Willows are hosts

Uncommon in WA

In need of conservation

Great candidate for riparian

conservation



Viceroy : Willows



Viceroy

Monarch



Narrow leaf or Coyote Willow (Salix exigua)

A number of other ‘showy’  butterflies use willows 

(Salix spp.) as host plants for larval development



Mourning Cloak

(Nymphalis antiopa):

Willows



Mourning Cloak and Viceroy ‘feeding’ on willow sap





Mourning Cloak caterpillars on willow



Mourning Cloak

egg batch on 

willow



Tiger Swallowtail

Papilio rutulus

Willows, poplars, alders, maples, birch, ash





Choke Cherry
(Prunus virginiana)



Two-tailed Tiger Swallowtail
Papilio multicaudata





Ocean Spray (Holodiscus discolor)



Pale Swallowtail
(Papilio eurymedon)





Common Taragon (Artemisia dracunculus)



Oregon Swallowtail (Papilio machaon)



Stinging Nettles (Urtica dioica)



The Red Admiral
(Vanessa atalanta)



Stinging Nettle:

Hosts larvae of 5 butterflies

in the PNW…….



Nettles
& Beneficial Insects

M
e
a
n

 n
u

m
b

e
r 

p
e
r 

tr
a
p

0

2

4

6

8

10

12

14

16

M
e
a
n

 n
u

m
b

e
r 

p
e
r 

tr
a
p

0

10

20

30

40

50

60

70

M
e
a
n

 n
u

m
b

e
r 

p
e
r 

tr
a
p

0

5

10

15

20

25

30

35

2011

2012

2013

LW       LB           PB         PT        CF          IB         PW         AN         CM        NB       HB

a

b

c

a

c

a

c

b

a

c

a a

b

a

b

a

b

c

a

c

a

a a

b

a

b

a

b

c

a
c

a

a

James, D. G., Seymour, L., Lauby, G. and Buckley, K. (2015). 
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Moxee Bog and the Silver-bordered Fritillary

Butterfly (Boloria selene)



The Silver-bordered Fritillary and Moxee Bog

1966: “The first Preserve for Invertebrate conservation” in USA 

(The Nature Conservancy) 

‘Hundreds’ in 1970,  ~1000 (1984)

‘much reduced’ (2002), ‘absent’ (2007)



*1966: The Nature Conservancy acquired 10 acres of fenland 

(Moxee Bog) to “protect” the Silver-bordered Fritillary  

(Only 15 other WA sites known to host the SBF in 1966)

*Moxee Bog was the first reserve created anywhere in the US to protect an

invertebrate species!

*Little was known in 1966 about the habitat requirements of SBF

*No management of the site

*Reeds, bushes and small trees encroached upon the site

*’Hundreds’ of SBF seen by Pyle in 1970

*Survey by Petersen in 1984 reported a population of ~1000

*James found no SBF in 2007, 2008 and 2009 in occasional visits

*Survey by Seymour and James in 2011 showed no SBF at Moxee Bog

History



The Silver-bordered Fritillary

Boloria selene

Circumboreal: Europe-Asia-North America

Canada, Alaska, northern US
Photo: John Baumann



In Washington, isolated populations occur in northern counties

especially Pend Oreille Co. A population was recently

discovered in Grant Co at Upper Crab Creek (Rocky Ford)

117 miles NE
Nearest population 

to Moxee Bog





Life History

Eggs laid on host plant leaves

Viola spp. or surfaces nearby



Fifth instar caterpillar: 20-30 mm

Distinctive ‘horns’



Larval host plants =

Viola

V. glabella
V. palustris
V. nephrophylla

In the lab will also feed on pansies and 

ornamental Violets



Photo: Melanie Weiss

Silver-bordered fritillary habitat in Grant county

(Rocky ford, 117 miles NE of  Moxee Bog)



Moxee Bog

Violets (V. nephrophylla ) have been crowded out by reeds, 

bushes & small trees (especially willows) which were

formerly suppressed by grazing



Violets appearing and flowering at Moxee Bog

on May 10 2011



Other SBF populations must have existed

At sites along the Yakima river from

the Greenway thru the gap

to Parker to Toppenish

Perhaps some still do?



Questions

1. Do Violet populations still exist in and around

Moxee Bog?

2. Any violets along Yakima River riparian areas ?

3. Does the Silver Bordered Fritillary occur anywhere 

along the Yakima River?



Violets

Fritillaries



The Yuma Skipper (Ochlodes yuma)

Occurs at a single site in Washington



Sun Lakes-Dry Falls State Park 



Yuma host plant: Common Reed 

Phragmites australis



Native and invasive subspecies

Both exist at SLSP?



Yuma eggs



Dave Nunnallee

Final instar

caterpillar



August 2012
Sprayed….



June 28 2014

Estimated 80-85%

reduction in 

Phragmites

around the lakes



July 28 2014 10 males

3 females

(3 hours)

worn

Previous estimates

unavailable..but 

usually 100’s seen

(RMP)



“Noxious” weeds are also important

nectar sources for Yuma

at Sun Lakes

Thistles, knapweed

only nectar

available for

Yuma …..

Yuma may occur 

At other sites in 

E WA



The importance of nectar to butterflies

(and other beneficial insects)

Golden currant (Ribes aureum)

Feeds the itinerants as well as the residents



The best butterfly nectar plants for

riparian areas



Showy Milkweed
Asclepias speciosa

Attracts large numbers

of beneficial insects

Summer-flowering ground cover



Showy Milkweed

wasps

flies

bees

James, D. G., Seymour, L., Lauby, G. and Buckley, K. (2016). 

Beneficial Insect Attraction to Milkweeds (Asclepias speciosa, 

Asclepias fascicularis) in Washington State, USA. Insects 2016: 7, 30.



Narrow leaved Milkweed

(Asclepias fascicularis)



Rabbitbrush

Also attracts large numbers of a 

wide range of beneficial insects



Golden Rod
Solidago canadensis



Western Clematis
Clematis ligusticifolia



Western Hyssop (Agastache occidentalis)

Coronis Fritillary



“Asters”

Hosts for caterpillars of some

Crescent butterflies

plus nectar source



Coyote Mint (Monardella odoratissima)



Penstemons: Caterpillar hosts

for some Checkerspot butterflies

plus nectar!



Biscuitroot or Lomatium: Caterpillar hosts for Anise and Indra

Swallowtails plus nectar source



Yarrow
Achillea millifolium

Predatory bugs, flies and parasitic wasps



Teasel: is an important nectar plant for butterflies

in riparian areas



Designing riparian restorations to encourage and

conserve butterflies is very acheiveable

Simply select the plants that butterflies need!

Specific host plants for specific butterflies

Nectar plants will serve residents and

itinerants



Enhancing riparian zones for butterflies helps conserve butterflies by

:

1 creating habitat for resident species

2. creating resource-rich corridors for inter-population movement

of resident and non-resident species


