Everything you need to know about:

Hemlock Woolly Adelgid
Adelges tsugae
An invasive insect threatening Ontario’s hemlock trees

Learn about other invasive species at
www.edrrontario.ca

EDRR Network Ontario: In a
Nutshell
To create, train and equip an EDRR network to provide eyes on
the ground to detect, track, respond to, and control invasive
plants and insects in communities across Ontario.
• Increase awareness & knowledge of
invasive species
• Support hands-on work to more rapidly
detect and reduce invasive species
• Engage youth & students to foster
environmental responsibility

Peel ● Halton ● Sault Ste Marie
Thunder Bay ● Sudbury & Algoma Region

• Facilitate community partnerships to
support restoration & maintenance of
local habitats and recreational spaces

Community-level early detection & action as appropriate

EDRR Ontario Phase I: 2014-2017

EDRR Network
initial pilot areas

EDRR Ontario Phase II: 2017-2019

EDRR Network expansion in
June 2017 to focus on the
“gateway” for many priority
invasive species

Tree Identification
Eastern Hemlock

vs.

Balsam Fir Tree
Abies balsamea

Tsuga canadensis
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Eastern Hemlock and Balsam Fir are both found in eastern North America and
are often confused due to there similar needles and shape
Images Retrieved from: 1. https://i.pinimg.com/originals.jpg; 2. http://charliethetreeguy.ca/product_image.jpg; 3. https://phys.org; 4. https://tidcf.nrcan.gc.ca; 5. https://images.lowes.ca.jpg; 6. https://www.quia.com

Eastern Hemlock

vs.

Balsam Fir Tree

• Leaves 10-20mm
long
• Needles are short
and rounded with
well defined lines
• Leaves are shiny
green and grooved
on the surface,
whitened beneath
• Has alternate and
opposite
positioned needles

Images retrieved from: http://www.portraitoftheearth.com

• Leaves 15-25mm
long
• Needles appear
long and thin
• Arranged in a
horizontal plane
• Needles can be
curved upwards
• Needles are soft
to touch
compared to
Hemlock
• Has only opposite
positioned
needles

Eastern Hemlock

vs.

Balsam Fir Tree

• Bark is scaly when
young
• Becomes deeply
furrowed and dark
brown with age

• Cones 1220mm long
• Cones grow
downwards
on branch

Images retrieved from: http://www.portraitoftheearth.com

• Grayish, smooth
bark with resin
blisters when young
• Becomes brownish
scaly with age

• Cones 4-10cm
long, barrel
shaped
• Cones grow
upwards on
branch

Hemlock Woolly Adelgid (HWA)
Adelges tsugae
• HWA is a tiny (1.5 mm to 3 mm adult), aphid-like
insect that feeds on conifers in the Tsuga and Picea
genera

Image retrieved from, Connecticut Agricultural Experiment Station, Bugwood.org

• Nymphs attach to branches at the base of the
needles, where it pierces the plant to extracts
nutrients and sap
• When present in large numbers, HWA defoliates
and depletes energy stores, eventually killing the
tree
• Eastern hemlock (Tsuga canadensis) is the only
native host of HWA in eastern Canada, and is at
risk

• Forms white woolly masses at the base of needles
– a key identification feature

Image retrieved from, USDA Forest Service, Bugwood.org

HWA Introduction to North America
• HWA originates from southern Japan
and was introduced into Virginia, USA in
the early 1950s
• HWA can now be found from Georgia to
coastal Maine and southwestern Nova
Scotia since 2017
• Small populations in Ontario were
identified and eradicated in 2014
• A native, genetically different
population of HWA exists in western
North America, but causes minimal
damage to western hemlock
• Eastern Hemlock trees are found in all
provinces east of and including Ontario,
excluding Newfoundland and Labrador

The above map shows the range of HWA infested counties in the Eastern USA (red)
and the native range of Hemlock (green) as of 2012. Map retrieved from
http://ohiodnr.gov

Lifecycle of HWA
There are 2 wingless asexual generations of HWA per
year on hemlock

•

Sisten is the overwintering generation and lay
eggs in the late winter to early spring

•

The progredien is the spring generation and lay
sisten eggs

•

Eggs of both generations are laid in a woolly
ovisac, which hatch into crawlers that settle and
feed near the base of the needles

Six growth stages:
• Egg
• 4 Nymphal Instars
• Adult

The sistine generation also produce a winged
individual that migrates from the secondary host
(hemlock) to the primary (spruce) called sexupara
•

In eastern North America the sexupara is
unsuccessful because there are no suitable spruce
hosts

Diagram retrieved from, Dumouchel (2000). Hemlock Woolly Adelgid (Adelges tsugae
Annand). Canadian Food Inspection Agency, Plant Health Risk Assessment Unit. p. 27.

HWA Pathways of Spread
• Once young nymphs (crawlers) begin feeding they are immobile
• However, crawlers can be spread by wind, birds, deer and other
wildlife that come in contact with an infected hemlock
• The movement of nursery stock, firewood, logs and other wood
products can also spread HWA

Image shows ovisacs with crawlers,
Image retrieved from, Lorraine Graney, Bartlett Tree Experts, Bugwood.org

Image retrieved from, http://1.bp.blogspot.com

HWA Impact on Eastern Hemlock
• HWA has minimal impact on it’s native host in
Japan, however it has been devastating to
Eastern and Carolina Hemlocks in the Eastern
USA
• This insect can kill Eastern and Carolina Hemlock
in 4 to 6 years, with a mortality in some northern
locations taking 10 years or more
• Local tree communities and associated
ecosystems have been affected by the loss of
100s to 1000s of trees in the Eastern USA

Individuals observing defoliated Eastern Hemlock infested with HWA near Rochester, NY (above, right).

Environmental and Socio-Economic Impacts
• Loss of Hemlock as an ecosystem foundation species
• Loss of stabilizing ecosystem processes
• Increase in invasive plants presence (hemlocks do not reestablish after infestation)
• Increased erosion and sedimentation
• Loss of winter cover for deer, moose and birds
• Reduced shading of streams may impact fish and other aquatic organisms
• Reduction in food source for forest animals
• Increased heating and cooling costs in residential areas
• Reduced value of residential properties (as seen in the Eastern USA)
• Reduced hemlock for construction and other applications

Great Smokey Mountain National Park, Eastern USA where HWA has devastated an
Eastern Hemlock dominated forest. Retrieved from https://chemjettreeinjector.com

Durrand Eastman Park Case Study:

Detecting the Presence of HWA in New York
• In March 2018, EDRR lead a training tour to
Durrand Eastman Park, near Rochester NY, to
observe the presence of HWA in hemlock stands
and to learn about management efforts

• Attendees included multiple levels of
government, academia and other land managers
in Ontario
• Dr. Mark Whitmore, Forest Entomologist at
Cornell University and graduate students lead
the group through Durrand Eastman Park and
discussed identification of symptoms of HWA,
surveying and control techniques and challenges
associated with HWA in the Eastern USA

Durrand Eastman Park Case Study:

Detecting Signs and Symptoms of HWA
• Examine the underside of branches, closest to the tips for
white woolly ovisacs which are visible from November to
May (becoming more prominent later in March to May) as
ovisacs develop
• HWA wool is a waxy consistency and are permanently
attached to the twig, at the base of the needle (not the
needle itself)
• Hemlock branches found on the ground provide an
opportunity to see if there is an infestation higher in the
canopy
• Hemlock bark may also show signs of wool after rain
• Other symptoms may include:
• Premature bud, shoot, twig and branch dieback
• Premature needle loss
• Thinner, greyish-green crown and general
discolouration of foliage
• Death of trees in as little as 4 years

Above photo shows an example of a hemlock branch found on
the ground showing signs of previous years woolly masses.

Durrand Eastman Park Case Study:

Challenges with Visual Detection
• Early infestation is difficult to detect as wool tends to be denser in
the middle to upper crown of the tree
• HWA woolly ovisacs can be confused with spider eggs and other
insects and diseases

Image shows the comparison of potential HWA ovisac look-a-likes.
Image retrieved from, http://www.maine.gov

Durrand Eastman Park Case Study:

Ball Sampling Technique
• The Ball Sampling technique is used to detect early,
often discrete HWA infestations by accessing the crown
of Eastern Hemlocks where other techniques do not
• The technique involves launching racquet balls
covered in Velcro patches by use of a sling shot into
the canopy of suspected hemlocks
• Afterwards, the racquet balls are examined for the
presence of wool attached to the Velcro

Above image shows the use of sling shot to
launch a Velcro covered ball into a hemlock

Article Reference:
Detection tools for an invasive adelgid. 2016. Fidgen,
J.; Turgeon, J. Natural Resources Canada, Canadian
Forest Service, Great Lakes Forestry Centre, Sault Ste.
Marie, Ontario. Frontline Technical Note 116. 4p.
Article available here:
https://cfs.nrcan.gc.ca/publications?id=36791

Above image shows a Velcro covered racquet
ball as described by Fidgen, et. al (2016)

Durrand Eastman Park Case Study:

Control Options
• Chemical
• Topical – not very effective
• mineral oil or soaps (suffocates insects)
• difficult to access the top of the tree for a complete application

• Systemic Insecticides (SI) – an effective tool to preserve
genetic diversity of trees
• SI available in the USA: time release tablets, soil drench, basal bark
spray

Topical chemical control of HWA in the USA.
Image retrieved from, http://www.maine.gov.htm

• Biological
• An important component to an Integrated Pest Management
(IPM) approach
• HWA BioControl Program was established in 1993 in the USA, a
total of 7 species have been released
• Goal is to establish a variety of predators that can compete
with HWA and control the population
• In the eastern U.S., biological control has focused on
Chamaemyiid Flies and the Laricobius nigrinus beetle
Laricobius nigrinus beetle on HWA wool.
Image retrieved from, http://www.nyis.info

Durrand Eastman Park Case Study:

Biocontrol Options
• Chamaemyiid (Predatory Silver Flies)

• Two species from western North America, Leucopis
argenticollis and Leucopis piniperda, show promise as
biological control agents
• Both species are primary predators to adelgids in
western North America
• Larvae feeds on HWA sisten and progredien eggs
• L. argenticollis was released for the first time in 2015
• Difficulties: introducing flies due to abundant
parasitoids; difficulties with lab rearing; and taxonomic
uncertainties

Silver Fly being examined, Image ( above, left) retrieved from
https://www.nrs.fs.fed.us

• Laricobius nigrinus

• Three species of Laricobius beetles are native to North
America (including nigrinus found on the west coast)
• Laricobius only feeds on adelgids
• The beetle has good synchrony with HWA lifecycle
• Adults emerge in the fall and feed on developing HWA
sisten through the winter as temperatures permit
• Released in 16 States on the east coast USA since 2003
and is now well established
• Difficulties: Laricobius is well established, but impact
on HWA populations is difficult to assess; and
expensive to rear in a lab (approx. $8 per insect)

Releasing Silver Flies in Durrand Eastman Park, NY, USA

Durrand Eastman Park Case Study:

Control Considerations
• Use an Integrated Pest Management (IPM) approach to managing
HWA by combining the use of systemic insecticides and Biocontrol
• Protecting select trees from infestation maintains genetic diversity in the
hemlock gene pool

• Prioritize trees where risk of HWA spread is greater
• beside lakes or streams, areas near bird feeders, in high traffic areas of parks,
or where nursery stock has been planted

• Trees should be treated differently based on age
• Older trees decline much faster after an HWA infestation and may require
multiple chemical treatments simultaneously (i.e.. Basal bark spray and time
release tablets)
• Younger hemlocks often show more resistant to HWA and may only require
one chemical treatment type

Durrand Eastman Park Case Study:

Decontamination Techniques
After visiting a site that may be infested by HWA decontamination helps to reduce the
risk of transporting HWA to new areas
Decontamination Steps Include:
• Wipe all equipment with an ethanol-based
cleaner
• Use a lint roller to remove potential crawlers from
clothing once you have left the forest stand
• Beat and/or lint roll hats and coats
• Avoid placing gear on or near hemlock trees
• If possible, refrain from visiting hemlock stands in
non-infested areas for one week
• Do not collect branch samples or specimens but
take lots of photos
• Do not bring your pet into infested stands
• Wearing light coloured clothing could assist with
detecting and removing crawlers
*Launder all clothing prior to re-entering the field*
Above image of decontamination after tour in
Durrand Eastman Park, NY.

What Can You Do?
• Closely monitor hemlock stands for HWA
• Focus monitoring in riparian areas or in areas where
nursery stock has been planted

• Promote the health of your hemlock trees to improve
resilience to HWA and other pests
• Avoid compacting soil around hemlocks, be careful not to
wound trees, and water trees during dry spells

• Don’t hang bird feeders in or near hemlock trees
• Buy hemlock trees locally or ask suppliers where trees
are from; inspect trees carefully when purchasing
• Buy firewood sourced from local forests
• Consult with your local tree care professional to
determine what treatment options are available
• Report HWA if you see it!

Reporting HWA
• If you see signs and symptoms of Hemlock Woolly Adelgid, report the
sightings to:
• Contact the Canadian Food Inspection Agency (CFIA)
www.inspection.gc.ca/pests
• Contact the Invading Species Hotline 1-800-563-7711
• Report it on EDDMapS Ontario https://www.eddmaps.org/ontario/

• For more information on Hemlock Woolly Adelgid, visit:
• Forest Invasives Canada http://forestinvasives.ca/

