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A couple of background points 

regarding shade tree insects in the 

Western States

• The urban landscapes are almost 

entirely human modified

– Very few of the plants are native

– Very few of the insects are native

• Regional geography can have great 

effects on distribution and spread of 

introduced species within the region



View looking west of a section of the Colorado Front Range



Colorado State University with original 

building (Old Main), late 1800s

Downtown Fort Collins - 1899

The original Camp Collins - 1865 



Then…..and Now



Rocky Mountain Locust

Melanoplus spretus

What were the original 

insect pests of the region?



Downtown Colorado 

Springs, 1875





Colorado Springs

Albert’s Swarm - 1875

Greatest concentration 

of animals ever recorded

198,000 square miles

12.5 trillion insects

Biomass 27.5 million tons

Roughly equaling the combined 

area of Connecticut, Delaware, 

Maine, Maryland, Massachusetts, 

New Hampshire, New Jersey, New 

York, Pennsylvania, Rhode Island 

and Vermont.



Mystery of the Rocky 

Mountain Locust

The only pest insect in history 

known to have gone extinct!

1870’s Darkening 

the skies across the 

western United 

States

1902  The last 

living specimen 

was collected



Change is the Norm for Landscape 

Plant Insects in Colorado



Where Do These New “Bugs” Come From?

Native to Colorado but change 

in importance for some reason



Where Do These New “Bugs” Come From?

Walnut twig beetle and 

thousand cankers disease

Ash bark beetles

Honeylocust plant bug



Where Do These New “Bugs” Come From?

Japanese beetle



Most all insects found on plants of 

the urban forest of Colorado are not 

native to the state

Definition of an invasive species:

1) non-native (or alien) to the ecosystem 

under consideration and, 

2) whose introduction causes or is likely 

to cause economic or environmental 

harm



Lady Beetles



Lady Beetles

Convergent lady beetle

Pinkspotted lady beetle

Native species



Lady Beetles

Introduced 

species

Multicolored Asian lady beetle
Sevenspotted lady beetle



European mantid life stages



Pillbug (a.k.a. 

“roly-poly”)

- Native to Europe



Phalangium opilio
– our common daddy longlegs

Native to Europe



Essentially all 

earthworms found in 

yards and gardens in 

the RM West are of 

European origin



Honey Bee   

Apis mellifera

Susan Ellis photograph

However, there are about 

940 species of bees that 

are native to Colorado

Native to parts of Europe, Africa, Asia.  

Carried into Colorado in the 1860s 



What happens when a new “bug” 

gets into the state?

• It may fail to ever establish
• It may establish but not prove to be very important

• It may initially be of minor importance and later become 

more important

• It may be important for a few years, then decline to 

lesser/minor importance

• It may become a species that establishes rapidly and 

causes permanent, major effects in the region



Two insects known to 

have been introduced 

into the Colorado at 

times but have failed 

to establish

Bagworm

Mimosa webworm

Photographs courtesy of David Shetlar, 

Ohio State University



What happens when a new “bug” 

gets into the state?

• It may fail to ever establish

• It may establish but not prove to be 

very important
• It may initially be of minor importance and later become 

more important

• It may be important for a few years, then decline to 

lesser/minor importance

• It may become a species that establishes rapidly and 

causes permanent, major effects in the region



Honeysuckle witches’-

broom aphid

Photograph courtesy of Joseph Berger, Bugwood.org



Like other aphids, dispersal to new plants 

occurs via the winged form adults.

Photograph courtesy of Joseph Berger, Bugwood.org



It took only four 

years for the 

honeysuckle 

witches’-broom 

aphid to 

colonize the 

entire state of 

Colorado



Root Weevils



Dyslobus decoratus

Trachyphloeus asperatus

Barypeithes pellucidus

Some non-native 

root weevils recently 

recorded from 

Colorado that don’t 

seem to do much



Lilac Root Weevil

Otiorhynchus meridionalis

A root weevil that may be 

having an impact on regional 

landscapes?



Some common 

hosts of lilac 

root weevil

Common lilac

Privet
Peony



Larvae of root weevils 

develop on roots, often 

of the same plant on 

which the adult feeds.



Brown Marmorated Stink Bug
Halyomorpha halys

A non-native insect that 

has become very 

abundant and damaging 

on the East Coast…





Brown Marmorated Stink Bug
Halyomorpha halys

A non-native insect that has become 

very abundant and damaging on the 

East Coast…

…a bust in the West?



What happens when a new “bug” 

gets into the state?

• It may fail to ever establish

• It may establish but not prove to be very important

• It may initially be of minor importance 

and later become more important

– “sleeper” pests

• It may be important for a few years, then decline to 

lesser/minor importance

• It may become a species that causes permanent major 

effects in the region



European earwig

Forficula auricularia

Established in region in 

1950s

Incidence of problems has 

accelerated in last 15 years

Example of a “sleeper” 

species 





Incidence of earwigs has increased greatly in 

landscape and garden settings in many areas



Mulches and Nuisance Invaders

• European earwig

• Springtails

• Millipedes

• Sowbugs/Pillbugs

• Field crickets

• Some spiders



Earwigs are

omnivores

Small soft-bodied 

insects and insect eggs 

make up an important 

part of their diet.



Another example of a 

“sleeper” species?

Elm leafminer
Kaliofenusa ulmi

Apparently widespread and well 

established prior to 1980.

Did not emerge as a significant 

regional pest on elms until early 

2000s. 



Invasive Insects on Shade Trees and Shrubs: A 

30 Year Perspective from Colorado

Definition of an invasive species:

1) non-native (or alien) to the ecosystem under 

consideration and, 

2) whose introduction causes or is likely to cause economic 

or environmental harm

What about native insects shift 

to cause harm (act badly)? 

A brief diversion …….



Native Insects Acting Badly



Poplar Twiggall Fly

Hexomyza schineri

A native insect that has 

permanently shifted abundance 

over a long term



The larvae develop 

within the twig gall 

swelling on current 

season twigs



Adults emerge in spring 

and lay eggs in the 

emerging shoots.



Cumulative effects 

of galling (left), 

new galls (below 

left) and cross-

section of gall 

(below)



Prior to 1990 this insect 

was rarely observed.

The initial reported 

outbreak was in the 

southern Metro Denver 

area (Littleton).

Subsequently this 

insect became 

abundant and was 

reported regularly over 

a wide area of the state. 



Spruce Ips

Ips hunteri

A native species that formerly was of 

little concern

Emerged as a significant pest during 

the 2000-2003 drought…and remains an 

insect of concern on stressed trees.



Gambel Oak Borer

Agrilus quercicola

A native insect acting badly



Gambel Oak Borer

A native insect acting badly

This insect is native to Gambel

oak but had never been 

reported to cause injury.

Populations exploded during 

the 2001-2003 drought years.

In 2003 a massive flight of 

adult insects colonized and 

killed red oak trees that were 

at least 30 miles away.



Native Gambel oak and source 

of Gambel oak borer

Large plantings of red oaks killed 

by Gambel oak borer in 2003



Gambel oak borer –

Postscript

Return of rains in 2003 brought 

outbreak to an end.

Reemerged since 2017 as a pest 

of English oak? 



Mountain Pine Beetle 

Break Out of 2009



Colorado MPB outbreak 1996-2011



Initial Dispersal Event

• Sudden onset of mountain pine beetle 

hits observed in late August in Fort 

Collins, Loveland, Greeley and Windsor

• During 2009 trees infested trees 

observed in far NE Colorado (Sterling) 

and the Nebraska Panhandle

• Many other Front Range communities 

observed attacks in 2009



Areas infested by Mountain pine beetle 

during the late August 2009 blow-out event



Scotch pine were 

highly preferred. The 

majority of attacks 

occurred on this 

species.



Scotch pine 

produces a 

vigorous pitch-out 

response



A few trees were killed.  However, mountain 

pine beetle survival in the affected trees 

was less than 10-15%.



Unusual Changes in MPB Life 

History at Lower Elevations

• Pupae, callow adults noted in late 

winter 2009 – 3 to 4 months accelerated

• Indirect evidence of late June, early 

July flights in some areas (based on 

September development)



Summer 2010 – Another 

blow-out event?



Thousand Cankers Disease
An Unusual – and Lethal - Collaboration 

between Insects and Pathogens

Most Susceptible Host: Black walnut 

(Juglans nigra)



A beetle – walnut 

twig beetle

A fungus –

Geosmithia 

morbida

Great picture by Steven Valley  

OR Dept. of Agriculture



The fungus Geosmithia morbida grows around the galleries 

of the beetles and they become contaminated with spores



Geosmithia is 

introduced into 

wounds made by 

walnut twig beetles



Growth of the fungus beyond the inoculation site 

creates a dead region (canker) in the cambium.  

Tree decline results 

from the cumulative 

effects of the tissue 

loss to cankers and 

beetle wounding



Symptoms of Thousand 

Cankers Disease 

develop following 

sustained introductions

of Geosmithia by walnut 

twig beetles in 

susceptible hosts.



Beetle?  (Walnut 

twig beetle)

Fungus?  (Geosmithia 

morbida)

Who’s on 

first?

Both!oth!



Flagging symptoms 

emerge in end 

stages of thousand 

cankers on black 

walnut



Crown symptoms July 2009 – Tree died in 2010



June 2008

September 2008

June 2009



Comparison of Epidemics of Dutch Elm 

Disease (historical) and TCD in Boulder  

In the most areas of Colorado, Utah, and Idaho where 

thousand cankers disease has been present losses of 

black walnut have approached 100%.



Thousand Cankers Disease in 

Colorado

• 1990s – Black walnut in western Colorado 

die out from unknown ailment

• ca. 2004 – Scattered complaints of dying 

black walnut along Front Range  

• 2008 – Thousand cankers disease 

described

• 2008-2019 – Essentially all black walnut in 

along Front Range corridor die

Newest range extension – Brush (2017)



June 2008

September 2008

June 2009

Acute phase TCD results in rapid decline and death of 

trees within a few years of the first visible symptoms



Is there a chronic 

phase of Thousand 

Cankers Disease?



6 September, 2012

13 

August 13 , 2014 

July 10, 2010

TCD progress in a 

tree at Rocky Ford, 

ColoradoJuly 20, 2017



Is there a chronic phase 

of Thousand Cankers 

Disease?

Yes, there is.  In 

some locations 

disease progression 

seems to have 

greatly slowed or 

stabilized.

This seems to be the 

course TCD is taking 

in areas of the 

eastern US



What happens when a new “bug” 

gets into the state?

• It may fail to ever establish

• It may establish but not prove to be very important

• It may initially be of minor importance and later become 

more important

• It may be important for a few years, 

then decline to lesser/minor importance
• It may become a species that establishes rapidly and 

causes permanent, major effects in the region



European Elm Flea 

Weevil

Orchestes alni



European elm flea weevil 

injury – a combination of 

leafmining and shothole 

wounds to elm leaves



Larval mines initially are serpentine and meander.  

They then terminate as a blotch at the leaf edge.



Adults emerge 

in early summer 

and feed heavily 

(shotholes) for 

several weeks



Adults chew shothole 

wounds in leaves



European Elm Flea Weevil

This insect, unknown 

from the western US  

until 2006, quickly 

became the dominant 

elm insect defoliator 

in much of the region.



Question in 2012 –

are natural enemies 

finally catching up?



European Elm Flea Weevil –

are natural enemies finally 

catching up? – Yes!



What was the 

course with 

brownheaded ash  

sawfly in eastern 

Colorado?

Photograph above and below courtesy of 

Jim Kalisch, University of Nebraska



Adults emerge shortly 

after leaves emerge

Eggs are inserted 

into the new 

leaves

Photograph courtesy of Jim Kalisch, University of Nebraska



Young larvae feed on the leaf 

interior, producing shothole

wounds

Late stage larvae produce a 

more generalized leaf feeding 

pattern



For two years during the early 2000s the brownheaded ash sawfly 

was Colorado Bug-of-the-Year!

Complete defoliation occurred 

during outbreak years



March of the Brownheaded Ash Sawfly – late 1990s to early 2000s



Problems were 

acute for the first 2-

3 years after it 

became established 

at a site.

Photograph above and below courtesy of 

Jim Kalisch, University of Nebraska



Problems then 

declined to 

insignificance due 

to natural enemies.

Nobody cares about it 

now.



Elm bark beetle 

hand-off



Smaller European 

elm bark beetle

Scolytus multistriatus

SEEBB

The “original” elm bark beetle



Banded elm bark beetle 
Scolytus schevyrewii

BEBB

The ”new” (post-2003) elm bark beetle



Most behaviors and aspects of life history of the BEBB are similar to SEEBB



Banded elm bark beetle (BEBB) vs. 

Smaller European elm bark beetle 

(SEEBB)

• Both species occupy same ecological 

niche

• BEBB spring emergence is ahead of 

SEEBB

• BEBB summer generation is ahead of 

SEEBB

• Banded elm bark beetle wins!



Elm bark beetle 

hand-off

Within ten years after its 
discovery, this new bark 
beetle of elm seems to 
have locally extirpated the 
old invasive bark beetle of 
elm through competitive 
displacement.

In

Out



Honeylocust Podgall Midge

versus

Honeylocust plant bug



Honeylocust

Podgall Midge

Dasineura gleditschiae

Honeylocust podgall

midge was the most 

common insect on 

honeylocust in the early 

and mid 1980s



The developing larvae 

cause the merging leaflets 

to curl and thicken, forming 

a “podgall” within which the 

insect develops

There can be several 

generations/year, depending 

on the continued production of 

new leaflets



Honeylocust Plant Bug

Blepharidopterus chlorionis

This insect started showing 

up in damaging populations 

in the late 1980s 



Most damage is done by the 

nymphs, which are present 

in late May and June.

Photograph courtesy of Jim Kalisch, University of Nebraska

Photograph courtesy of David Shetlar, Ohio State University

Feeding is done with piercing-sucking 

mouthparts in a “lacerate and flush” 

manner.

This destroys the cells at the feeding 

site. 



Crown thinning in 

midJune from 

heavy infestation 

of honeylocust

plant bug



Honeylocust podgall midge (HPM) vs. 

Honeylocust plant bug (HPB)

• Both species develop on the 

developing leaves of honeylocust

• HPM requires new growth leaflets to 

produce a protective podgall

• HPB destroys the new growth (and 

perhaps feeds on some HPM?)

• Honeylocust plant bug wins!



Elm Leaf Beetle

Xanthogaleruca luteola

An insect that used to be much 

more important than it is at present



Eggs are laid as masses 

on the leaves.

Adults chew large, 

irregularly circular 

holes in the interior 

of the leaves.



Larvae produce 

conspicuous skeletonizing 

injuries to elm leaves



Defoliation of elms (Siberian, 

rock) was a regular and 

widespread occurrence in 

most of the state in the 

1980s and earlier.

Then they began to vanish.



European elm 

flea beetle

• New in state in 2006

• Populations peaked in 

most areas around 

2011-2012

• Populations appear to 

have crashed over 

much of the state, due 

to natural enemies

Elm leaf beetle

• Most important chewing 

insect on trees prior to 

ca 1995

• Numbers declined 

sharply most 

everywhere in Colorado 

– and in the Midwest -

about 25 years ago

• The reason for the 

dramatic ELB decline is 

a mystery.



Elm leaf beetle is not 

gone, and still sporadically 

produces isolated 

outbreaks

Problems have always been 

more common among the 

communities of the Arkansas 

Valley

100% defoliation of English elm in Fort 

Collins, August 2019



What happens when a new “bug” 

gets into the state?

• It may fail to ever establish

• It may establish but not prove to be very important

• It may initially be of minor importance and later become 

more important

• It may be important for a few years, then decline to 

lesser/minor importance

• It may become a species that 

establishes rapidly and causes 

permanent, major effects in the region



Japanese 

Beetle

Popillia japonica



Japanese beetle adults 

chew on leaves and 

flowers of many plants



Japanese beetle 

larvae (grubs) –

among the most 

damaging turfgrass

insects in the US

Japanese beetle affects 

yard/garden plants in 

two distinct ways



Japanese Beetle is well established in many areas along the 

Front Range – and its distribution is expanding rapidly



Japanese beetle traps 

are excellent for 

detecting presence of 

the insect in an area



123

An extensive trapping 

project for Japanese beetle 

was conducted in 2008 



Flowers are often a 

favored plant part 

targeted by adult 

Japanese beetles



Overlap of adult 

feeding on flowers –

and use of those 

flowers by pollinators

Issue of unusually 

high concern with 

Japanese beetle



Uber-host Plants Favored by Japanese 

Beetle Adults in CO

• Roses (most)**

• Lindens (most)*

• Virginia creeper*

• Silver lace**



Other Plants Commonly Grown in CO that are 

Highly Favored by Japanese Beetle

Ornamentals

• Hollyhock*

• Gaura**

• Rose-of-Sharon**

• Crabapple

• Japanese maple

• Peking cotoneaster

Food Crops

• Beans (green, 

edamame)

• Basil

• Raspberry*

• Grape

• * JB populations overlap with flowering

• ** JB populations overlap >alot< with flowering



Should we now consider trying to introduce 

natural enemies of Japanese beetle into Colorado?

Yes!



Natural Enemies of Japanese Beetle Exist 

Elsewhere in the US

• Paenibacillus popilliae (Milky spore)

–Bacterium

• Istocheta aldrichi*
–Tachinid fly

• Tiphia vernalis* 
–Parasitoid wasp

• Ovavesicula popilliae*
–Microsporidium (fungus)

* Species involved in Colorado Japanese Beetle Biological Control Program



Emerald Ash Borer 

– A Serious Pest, 

Immediately and 

Permanently



Colorado EAB 

Tree #1

Located near the 

intersection of 30th

and Valmont, Boulder

September 23, 2013



Area of original EAB infestation in Colorado



Areas known 

to be infested 

with emerald 

ash borer in 

Boulder end 

of 2015



2016 detection of 

EAB in Longmont  

Original 

Boulder EAB 

infestation 

New 2017 

detection of 

EAB in 

Lafayette

2017 detection 

in Gunbarrel

Reported emerald ash borer 

distribution in Colorado –

four years after Day Zero



Sixth Anniversary! 
Emerald Ash Borer in Colorado



2018 detection 

Lyons  

Original 

Boulder EAB 

infestation 

2018 detection 

Superior

Reported emerald ash borer 

distribution in Colorado – Today

2019 detection 

Broomfield

2019 detection 

Westminster 

(Adams County)



Unlike states to the 

east, Colorado is highly 

compartmentalized due 

to its geography

The current infestation is an 

infestation of the South Platte 

River drainage, not the entire 

State of Colorado



Over time the South Platte River Drainage will 

be colonized by emerald ash borer



How does EAB spread?

•Wind-blown dispersal of adults
–Peak period of adult dispersal is late May 

through late July

•Butt-heads that move wood 

containing developing stages
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(with wind speed correction)

May-August 2013-2015
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2018 detection 

Lyons  

Original 

Boulder EAB 

infestation 

2018 detection 

Superior

Reported emerald ash borer 

distribution in Colorado – Today

2019 detection 

Broomfield

2019 detection 

Westminster 

(Adams County)



How far away is emerald ash borer from 

your community?



How far away is emerald ash borer from your 

community?

One truckload



EAB in a Western State vs. the Midwest 

Are there differences in how it might play 

out here?
• Differences in the density and distribution of 

ash – and trees in general

• Other common injuries (drought, freezing, 

fungi, bark beetles) may interact with EAB

• Late spring frosts?

• Higher value of trees and likely higher 

percentage of total ash population will be 

treated for EAB

• High awareness of problem and urban 

forestry community is highly engaged 



EAB in a Western State vs. the Midwest 

Are there differences in how it might play 

out here?
• Differences in the density and distribution of 

ash – and trees in general

–Effects on natural dispersal?
• Other common injuries (drought, freezing, fungi, bark beetles) may 

interact with EAB

• Late spring frosts?

• Higher value of trees and likely higher percentage of total ash population 

will be treated for EAB

• High awareness of problem and urban forestry community is highly 

engaged 



EAB in a Western State vs. the Midwest 

Are there differences in how it might play 

out here?
• Differences in the density and distribution of ash – and trees in general

• Other common injuries (drought, freezing, 

fungi, bark beetles) may interact with EAB

–Effects on rate of tree decline by EAB?

–Effects on ability of EAB to survive in trees?
• Late spring frosts?

• Higher value of trees and likely higher percentage of total ash population 

will be treated for EAB

• High awareness of problem and urban forestry community is highly 

engaged 



EAB in a Western State vs. the Midwest 

Are there differences in how it might play 

out here?
• Differences in the density and distribution of ash – and trees in general

• Other common injuries (drought, freezing, fungi, bark beetles) may 

interact with EAB

• Late spring frosts?

–Potentially significant source of EAB mortality?
• Higher value of trees and likely higher percentage of total ash population 

will be treated for EAB

• High awareness of problem and urban forestry community is highly 

engaged 



EAB in a Western State vs. the Midwest 

Are there differences in how it might play 

out here?
• Differences in the density and distribution of ash – and trees in general

• Other common injuries (drought, freezing, fungi, bark beetles) may 

interact with EAB

• Late spring frosts?

• Higher value of trees and likely higher 

percentage of total ash population will be 

treated for EAB

–“Herd immunity”
• High awareness of problem and urban forestry community is highly 

engaged 



EAB in a Western State vs. the Midwest 

Are there differences in how it might play 

out here?

• Differences in the density and distribution of ash – and trees in general

• Other common injuries (drought, freezing, fungi, bark beetles) may 

interact with EAB

• Late spring frosts?

• Higher value of trees and likely higher percentage of total ash population 

will be treated for EAB

• High awareness of problem and urban 

forestry community is highly engaged 



Evolution of an Extension Publication 

(506A) on Landscape Plant/Shade 

Tree Insects of Colorado

Original 

publication 

1970



1980 Revision



1986 Revision



1993 Revision



2000 Revision – with Plant Diseases!  

(An addendum was printed in 2010)



2014 

Revision

Co-authors –

Whitney 

Cranshaw, Dave 

Leatherman, Bill 

Jacobi, Ned 

Tisserat



Change is the Norm for Woody 

Plant Insects in the Western States



This presentation will be posted at the Colorado 

Insect Information web site

• Housed at Department of 

Bioagricultural Sciences and Pest 

Management

–Search “BSPM CSU”

• Click on “Entomology”

• “Insect Information”

–Extension presentations are posted at 

bottom of page as pdf files



PestTalk (pestserv-l)

A listserv discussion group that has 

been going on since 1995(?)

If you ever wish to join, contact me at my 

email:  whitney.cranshaw@colostate.edu



Contact Information

Whitney Cranshaw

Department of Bioagricultural Sciences 

and Pest Management – 1177

Colorado State University

Fort Collins, CO  80523

whitney.cranshaw@colostate.edu


