
What are exit holes?
o Tunnels through bark caused 

by insects exiting the tree
o Infestations often start in 

upper crown and spread down 
the tree

o As infestation progresses, new 
exit holes become more easily 
visible lower down the tree

o Shape and size of holes can be 
indicative of the type of insect

o The app has classes for ones 
that represent serious pests

What different types are 
there?

o Pencil -width round exit holes
o Small, D -shaped exit holes
o Multiple pen -tip sized exit 

holes
o Tiny holes surrounded by 

cankers
o Other Žfor any exit holes that 
donƀt fit these classes

What can they be confused 
with?

o Woodpeckers and sapsuckers 
make similar - looking holes

o Human activity, like drilling, 
can also create holes into the 
tree

Exit Holes

Tiny D-shaped holes caused by  Emerald 
Ash Borer adults exiting an ash tree

Round exit holes caused by Asian 
longhorned beetles exiting a tree

Daniel Herms, The Ohio State University, 

Bugwood.org

Kenneth R. Law, USDA APHIS PPQ, 

Bugwood.org

Joseph LaForest, University of Georgia, Bugwood.org

The holes on this trunk are caused by 
sapsuckers, a type of woodpecker

The mobile app is available for free at
the Apple App Store and on Google Play.



What is exudation?
o Exudation is a substance that 

oozes from a damaged area of 
a tree

o When damaged or diseased, 
the vascular tissues of a tree 
can ooze or seep out of holes 
in the bark

What different types of 
exudation are there?

o Red or black staining ooze
o Black fungal mat in the 

sapwood
o Brown fungal mat present in 

sapwood, on branches, or  
base of tree

o Apple cider odor
o Wet or dry discoloration 

around exit holes
o White powdery substance 

around exit holes
o Black or reddish ooze around 

cankers
o Sooty mold visible on leaves

What can they be confused 
with?

o The white, woolly egg masses 
of the hemlock woolly adelgid 
can be confused for exudation

Exudation

Edward L. Barnard, Florida Department of Agriculture 

and Consumer Services, Bugwood.org

Exudation around a wound on this tree is 

staining the bark a reddish color

Joseph OBrien, USDA Forest Service, Bugwood.org

Dark exudation oozing from cankers

Bruce Watt, University of Maine, Bugwood.org

The egg masses of hemlock woolly adelgid 

can be confused for exudation

The mobile app is available for free at
the Apple App Store and on Google Play.



What are egg sites or eggs?
o Pest insects may leave visible 

egg masses or egg sites on 
trees or nearby surfaces

o Egg sites are chewed into bark 
by wood boring beetles

o Eggs or egg sites can 
sometimes be seen when 
adults or larvae are inactive, 
like winter

What different types are 
there?

o Waxy, woolly, white egg 
masses at the base of needles

o Brown, fluffy masses on tree 
trunks or other vertical 
surfaces

o Clusters of small, oval eggs
o Shallow, round, discolored 

divots in bark
o Gray, mud - like egg masses on 

vertical surfaces

What can they be confused 
with?

o Other small objects on trees 
can be confused for eggs

o Squirrel chew marks and other 
damage to bark can be 
confused for egg sites

Bruce Watt, University of Maine, Bugwood.org

Waxy, white, woolly egg masses of the 
hemlock woolly adelgid

Milan Zubrik, Forest Research Institute - Slovakia, 

Bugwood.org

Egg masses of gypsy moth

David Hall, USDA Agricultural Research 

Service, Bugwood.org

Small, oval eggs of the Asian citrus 
pysllid

Donald Owen, California Department of Forestry and Fire 

Protection, Bugwood.org

Egg site chewed into bark by Asian 
longhorned beetle

The mobile app is available for free at
the Apple App Store and on Google Play.

Egg Sites or Eggs



What are adult insects, 
larvae, and pupae?

o Insects have different stages 
of life

o Species may be most visible at 
different stages of life Žas 
adults, larvae, or as a pupa

What different types are 
there?

o The HTHC Mobile App has 
several choices Žbut there are 
many different types of 
destructive insect. 

What can they be confused 
with?

o All of our pest insects can be 
confused with other insects Ž
local experts can help with 
identification.

Kenneth R. Law, USDA APHIS PPQ, 
Bugwood.org

USDA APHIS PPQ , USDA APHIS PPQ, Bugwood.org

A moth with white to light brown wings 
Žthe gypsy moth

Michael Bohne, USDA Forest Service, Bugwood.org

A black beetle with white spots and long 
antennae Žthe Asian longhorned beetle

Debbie Miller, USDA Forest Service, Bugwood.org

A small, emerald green beetle Žthe 
emerald ash borer

Adult Insects, Larvae, Pupa

The mobile app is available for free at
the Apple App Store and on Google Play.

A small, brown beetle with orange spots on 
its outer wings Žthe goldspotted oak borer

Mike Lewis, Center for Invasive Species Research, 

Bugwood.org



Kenneth R. Law, USDA APHIS PPQ, 
Bugwood.org

Jeffrey W. Lotz, Florida Department of Agriculture and Consumer 

Services, Bugwood.org

A bright green winged insect Žthe Asian 
citrus psyllid

A caterpillar with three sets of blue 
spots and six sets of red spots Žthe 

gypsy moth caterpillar

E. Richard Hoebeke, Cornell University, Bugwood.org

A tiny brown beetle Žthe invasive shot 
hole borer

Lacy L. Hyche, Auburn University, Bugwood.org

Karla Salp, Washington State Department of Agriculture, 

Bugwood.org

Other Žinsects are hard to identify Žif 
choosing ſOtherƀ, be sure to include a 

note about what you saw

The mobile app is available for free at
the Apple App Store and on Google Play.

Adult Insects, Larvae, Pupa Continued

Nymphs, black with white spots or black 
and red with white spots Žthe spotted 

lanternfly (nymph)

Lawrence Barringer, Pennsylvania Department of Agriculture, 

Bugwood.org
Lawrence Barringer, Pennsylvania Department of Agriculture, 

Bugwood.org

Moth - like grey insect with black spots 
and red, black, and white coloring on 
open wings Žthe spotted lanternfly



What are damaged fruits or 
tree buds?

o Diseases that affect fruit can 
cause them to grow poorly, 
making them have low or no 
value to orchard growers

o Discolored or misshapen fruits 
can indicate disease

o Citrus greening keeps fruit like 
lemons and oranges green, 
even when ripe

o If the buds that lead to flowers 
are damaged by pests and 
disease, fruit canƀt be 
produced

What different types are 
there?

o Misshapen fruit
o Discolored fruit
o Buds appear shriveled

What can they be confused 
with?

o Cultivars can have differing 
forms of fruit and buds

o Some cultivars are bred to 
have flowers, but will not 
produce fruit

Citrus greening

Jeffrey W. Lotz, Florida Department of Agriculture and 

Consumer Services, Bugwood.org

Citrus greening on oranges

Forestry Commission UK

Shriveled buds on a twig

The mobile app is available for free at
the Apple App Store and on Google Play.

Damaged Fruits or Tree Buds



What are holes in leaves?
o Holes in leaves can be caused 

by pests feeding on them
o This feeding can be a 

significant stress on a tree 
when large amounts of leaf 
area are missing

o This can occur during large 
pest outbreaks

o The type of feeding can 
suggest what specific pests 
are present

What different types are 
there?

o Holes on leaves near the outer 
edge of the leaf

o Holes on leaves closer to the 
central vein or midrib of the 
leaf

What can they be confused 
with?

o Mechanical damage, caused 
by storms or humans, can also 
cause holes in leaves

USFS & HTHC Staff Photo

These maple leaves have been eaten by 
an insect pest

Landesforstpräsidium Sachsen , Bugwood.org

Holes on leaves near the outer edge of 
the leaf

Milan Zubrik, Forest Research Institute - Slovakia, 

Bugwood.org

Holes on leaves closer to the central vein 
or midrib of the leaf

Holes in Leaves

The mobile app is available for free at
the Apple App Store and on Google Play.



Sawdust - like frass accumulating at the 
base of a tree

What is frass ?
o Frass is the waste produced by 

insect larvae tunneling 
through wood

o Can be pushed out of the tree 
through exit holes and wounds

o Will collect along ground near 
base of tree, or in elbows at 
tree branches

What different types are 
there?

o No specific classes in the app
o Frass can look different based 

on how finely it has been 
chewed

o It can be as fine as sawdust or 
look more like miniature 
matchsticks

o In some cases, it can even 
appear as intact tubes being 
pushed out of the tree

What can it be confused 
with?

o Recent tree work can leave 
wood shavings, especially if 
chainsaws were used

Frass tubes from an ambrosia beetle 
being pushed out of tree bark

Randy Cyr, Greentree, Bugwood.org

Kenneth R Law, USDA APHIS PPQ, Bugwood.org

Frass from the Asian longhorned beetle 
can look like wood shavings or miniature 

matchsticks

Albert (Bud) Mayfield, USDA Forest Service, Bugwood.org

Frass

The mobile app is available for free at
the Apple App Store and on Google Play.


