In July 2002, the emerald ash borer (Agrilus planipennis Fairmaire) was conclusively identified as the agent
responsible for the widespread decline of ash trees in southeastern Michigan and adjoining Ontario.
As of February 1, 2013, the pest has caused the loss of some twenty million ash trees across eighteen states and
two Canadian provinces. These losses might have been minimized if not for a series of errors,
indifference, and slow responses by arborists and landscapers.

FOOL ME TWICE,

SHAME

ON ME

THE EMERALD ASH BORER IN SOUTHEASTERN MICHIGAN

n 2001, landscapers and arborists in the Detroit metropolitan region first began
to notice both the extent and the magnitude of the symptoms affecting the area’s
native ash trees. In what would come to be called the epicenter or core area of
the infestation, something peculiar and profoundly wrong was happening to the

ashes. But the slow response by landscapers and arborists, com-
bined with indifference from residents in the affected areas and
the decision made decades before to plant large numbers of ash
trees in this urban setting, would exacerbate the problem. Before
the culprit was identified a year later, the issue would become
international in scope.

Understanding the basic geography of the area is necessary
to understanding the story. In northwestern Wayne County,
Michigan, which includes the cities of Detroit and Dearborn,
there are a group of adjoining six-mile-by-six-mile townships,
located almost immediately due west of Detroit, that had grown
together as their suburban populations overflowed their political
boundaries. They include Plymouth Township, Livonia, Canton,
and Westland, and also the cities of Garden City, Inkster, and
Wayne. The latter were also situated directly north of Detroit
Metropolitan Airport, in the town of Romulus. Roughly speaking,
the region is bordered on the north side by Interstate 96 and its

extension to the west, Route 14; on the south side by Interstate
94; and transected north-south through the middle by Interstate
275 (temporarily joined by Interstate 96). With its high density,
multi-ethnic population, and having to share Wayne County
resources with Detroit itself, the area was largely characterized
by a lower-income, blue-collar workforce.

To the north of this area lies Oakland County (whose east-to-
west lower boundary is defined by 8 Mile Road, a major thor-
oughfare), and which also followed a division of lands into
townships. Here, the cities of Novi and Farmington Hills are
located, and beyond them, West Bloomfield and Bloomfield,
where a spate of natural lakes are found. These areas are home
to a generally more affluent white-collar workforce.

This area of Michigan suffered considerable droughts in 1998,
1999, and again in 2001, conditions that left many trees species
moderately stressed and weakened and thus susceptible to attack
by diseases and pests.! But the ash trees in particular began to
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Selected townships and cities in the Detroit metropolitan area (Wayne, Oakland Counties), where symptoms of ash decline were first recognized.

exhibit new and mysterious symptoms of profound distress in
numbers never before witnessed. Initially, three species of ash, a
member of the olive family (Oleaceae), were found to be threat-
ened or affected: green ash (Fraxinus pennsylvanica), white ash (F
americana), and black ash (F. nigra). Two other, less common
species, blue ash (F. quadrangulata) and pumpkin ash (F profunda),
were later added to the list.

Two primary symptoms were noted, the first being a significant
thinning of the tree’s foliage, sometimes accompanied by yellowing,
which was especially obvious in the tree’s upper canopy. This wide-
spread effect became known as crown or canopy dieback. As the
area’s other trees had leafed out that spring, it had been noted that
many ashes were either very slow to leaf out or did not leaf out
at all. Many ash trees exhibited dead or dying branches, and a
smaller number were entirely dead. Those affected with crown
dieback generally died within a year or two.

The second primary symptom was the unusual presence of
epicormic shoots (or basal sprouts): fast-growing, “adventitious”
shoots (or suckers) sporting dense green foliage that appeared
along the trunks or within the lower scaffold branches of the
trees. These shoots represented a recovery method by which the
tree was attempting to save itself. Over the course of the season,
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they were observed to grow as much as three or four feet. In
effect, the tree was pouring nearly all of its remaining resources
into a last-ditch effort to create a new leaf population in response
to the dieback or death of its upper canopy, where nutrients could
no longer reach. This latter symptom clearly indicated to arborists
that the tree’s roots were still healthy; thus, potential root problems
or diseases could be ruled out as a source of the nutrient deficiency
in the tree’s canopy:?

Another clue, which remained unnoticed for several more
months, was the presence of a number of very small, D-shaped
holes, usually around one-eighth of an inch across. These were
the exit tunnels created by adult emerald ash borer beetles upon
their emergence from beneath the bark, where they had com-
pleted a year-long cycle of development. One had to look very
closely to spot the holes, which could appear almost anywhere
from just a few to many feet above the ground’s surface. It is not
surprising, therefore, that this clue was initially overlooked, even
by experienced arborists. Still other clues would be observed only
after sections of the tree’s bark had been removed. But no one
had yet proceeded that far in the investigation of this rapidly
spreading malady.



THE DYING ASHES

Professional arborists working in the region had never seen such
a concentration of ash tree decline and death, or the relative sud-
denness of its occurrence. Carl Dollhopf, the former head of
nursery inspections and pest management for the Michigan
Department of Agriculture, said, “In 37 years of doing this work,
even through the loss of our elms, this is the worst problem I've
seen.” (Dollhopf had retired in 1991). Trees that had been
regarded as healthy in the previous year appeared suddenly
stricken. Knowledge of the situation spread by word of mouth
throughout the Michigan Arborists Association. By June 2001,
arborists were calling David L. Roberts, Michigan State University
Extension Specialist and District 11 Horticulture Agent for the
Southeast Region (which includes Wayne, Oakland, and Macomb
counties).

Roberts was no stranger to the problems of urban trees or to
those who regularly cared for them. A native of Ohio, he had
earned a PhD in plant pathology from Michigan State University
(MSU) in 1982 and has spent his entire career at the institution.
From 1984 to 1998, as director of the Department of Botany and
Plant Pathology’s Plant Pest and Diagnostic Clinic, he routinely
oversaw some three thousand to five thousand diagnoses per year.
In 1998, he was reassigned as extension specialist and district hor-
ticulture agent for the southeast region. Roberts was a frequent
lecturer on all manner of plant-borne diseases and pests.*

At the urging of arborist Guerin Wilkinson of GreenStreet
Tree Care in Ann Arbor, one of the first cases that Roberts inves-
tigated concerned about 80 ash trees at the Bradbury Parkhomes
Condominium Association in Plymouth Township. Wilkinson
had begun noticing the problem three years before but did not
report it at that time.” Because all the ashes there exhibited similar
symptoms, Roberts initially suspected an herbicide problem.¢ In
June 2001, he enlisted Carl Dollhopf to help him conduct informal
field surveys to determine the actual extent of the problem, and
the two examined “at least a several square mile area,” including
Livonia and Plymouth, where “hundreds of trees” exhibited similar
declining symptoms. Roberts immediately “rule[d] out cultural
problems such as herbicide or fertilizer because the trees receive[d]
different attention” and urged arborists, landscapers, and home-
owners to “quit planting ash trees, at least in this localized area.””

Roberts’s initial diagnosis was a disease called ash yellows. This
illness is caused by a phytoplasma, a type of organism “remotely
related to bacteria” but which produces symptoms “similar to
viruses” and is principally spread by insects called leathoppers.
Phytoplasmas disrupt the plant’s cellular physiology. In the case
of ash yellows, they often turn the foliage a lighter shade of green
and produce twig or branch dieback, but they can also cause
stunted, off-color epicormic shoots, or “witches” brooms,” along
with other effects. Depending on the severity of the disease, not
all the recognized symptoms might be present. But from Roberts’s
experience, he knew that the epicormic shoots did not look right
as an indicator of ash yellows. As a result, he conservatively
adopted “ash decline” as a descriptor of the malady. Roberts also
knew that ashes could suffer from other illnesses and environ-
mental factors, either singly or in combination, although individual
afflictions, by themselves, less commonly proved fatal. He admitted
that it might take “very involved investigative work” to determine
what was affecting the area’s ash trees.?

To confirm a diagnosis of ash yellows (and the presence of its
phytoplasma), Roberts needed to run a sophisticated genetic test

An ash tree showing symptoms of crown dieback and basal
(epicormic) sprouts.
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The adult emerald ash borer makes a D-shaped exit hole.
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about the pest.

involving a polymerase chain reaction on a large number of sam-
ples. However, the best time to perform such a diagnostic test
was in early spring, as the leaves were unfurling, which meant
having to wait as much as eight or nine months for a probable
answer. Furthermore, the MSU Plant and Pest Diagnostic Clinic
lacked the necessary equipment to perform this sophisticated
molecular test; the use of commercial laboratories like Agdia,
Inc., would cost thousands of dollars that he did not have. This
left Roberts in what he called the “diagnostic dilemma”—having
a hypothesis he could not test and unable to make any direct
progress toward a solution. By August he and Dollhopf had
observed “very severe decline” among ash trees in an area exceed-
ing 36 square miles and encompassing Livonia, Plymouth, and
Plymouth Township, together with Wayne, Westland, Garden
City, Dearborn, and Canton.’

But Roberts then realized that an additional way of testing for
ash yellows lay at his disposal. If the disease was present, it might
be isolated from live tissue collected from the lower trunk of an
affected tree. As he had done in the past, Roberts sought help
from his constituents and asked them to submit ash samples con-
taining vascular tissue (phloem)."

A breakthrough occurred in September 2001, when a client
of arborist Mike Meyers, owner of Shadetree Mechanic Tree Care
in Canton, gave permission for the lower trunk of an infected ash
tree to be dissected for the collection of samples for ash yellows
analysis. When the bark was stripped away; it revealed the whitish
larvae of an unknown beetle, along with the extensive damage
made to the tree’s vascular system: serpentine tunnels chewed
through the inner bark and outer sapwood had progressively cut
off the flow of nutrients to the tree’s upper reaches and were
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These larval were collected from a tree in Maybury State Park, Michigan, on August 30, 2002, about six weeks after the public was first informed

responsible for the exterior symptoms of crown dieback.
Photographs were taken of the feeding tunnels and larvae, and
Roberts submitted at least one larval specimen to the MSU Plant
Diagnostic Services Laboratory for analysis.!! Roberts credited
Myers for being “apparently one of the first arborists to believe
that an insect was probably a major contributor to the ash decline
problem” in southeast Michigan."?

Howard Russell, the insect diagnostician at the laboratory,
could identify the larva only to the family Buprestidae (metallic
wood-boring beetles) and probably to the genus Agrilus. Russell
suspected it of being the domestic two-lined chestnut borer, A.
bilineatus, but a more definitive identification could not be made
at that time."” In North America, the dark gray two-lined chestnut
borer was long recognized as the “most harmful and best-known
species of the genus,” which tended to favor Russell’s diagnosis. '
Unbeknownst to either Russell or Roberts, inspectors from the
Michigan Department of Agriculture had also noted the appear-
ance of D-shaped emergence holes in the bark of ash tree nursery
stock several years before the outbreak in 2001, but they too had
interpreted the D-shaped holes as having been made by A. bilin-
eatus and did not pursue it further.””

Roberts, however, remained somewhat skeptical of the diagnosis
because nothing in the literature described ashes as a recognized
host to A. bilineatus. The two-lined chestnut borer, as its name
implied, had once fed primarily upon American chestnuts (Castanea
dentata), but later “became an important pest of oaks...after the
introduction of chestnut blight” had caused the demise of its pri-
mary host.' One subspecies of the beetle is known to feed upon
beeches (Fagus spp.) as well as ironwood, a tree in the birch family
(Betulaceae).”” Both oaks (Quercus spp.) and beeches belong to the
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A serpentine feeding gallery excavated by the emerald ash borer larva beneath ash tree bark. D-shaped exit holes are also visible.

same family (Fagaceae) as the chestnut, which seemingly explains
the relative ease with which A. bilineatus was able to shift its host
preference from chestnuts to oaks. But if the larvae found in
Michigan’s ash trees matured into adults of A. bilineatus, then this
would represent an even greater shift of that beetle’s host prefer-
ence—to a completely different tree family. Thus it became imper-
ative to rear these unknown larvae into identifiable adults.

Taking a suggestion from his entomologist colleague David
R. Smitley, an MSU professor and landscape industries extension
specialist, Roberts collected samples of larvae and wood from
infected ash trees and established conditions at his lab that would
enable the larvae to mature into adults, a process requiring
months.’® Independent of Roberts, Carl Dollhopf likewise
attempted the same thing from ash tree samples collected at his
home in Westland. He cut four foot-long ash branches and kept
them in a metal can in his garage over the winter. He brought
the container into the house after the weather warmed up, where
it could be monitored regularly.*®

On January 25, 2002, Roberts convened the first public forum
about the ash decline problem at an MSU Extension Service
facility in Wayne, Michigan. Around 80 persons, including rep-
resentatives of the Michigan Arborists Association, officials
from the cities of Canton and Livonia, and master gardeners,
were invited to hear the latest research into the ash decline
problem. They were briefed on the discovery and rearing of
the beetle larvae, along with other possible causes of the
decline, including the pressing need for a comprehensive ash
yellows diagnostic survey, to determine whether that disease
was responsible for the widespread ash mortality. From that
meeting, Roberts secured more than $6,000 in funding from
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his clientele to support the forthcoming ash yellows analysis.?

Roberts conducted the survey in late April to May 2002, and
submitted roughly 65 ash leaf samples from a broad area encom-
passing the Wayne County epicenter to the research firm of Agdia,
Inc., for polymerase chain reaction analysis.?! Of those samples,
only five tested positive for ash yellows disease. But Roberts had
deliberately gathered two of those positive samples from near
Ann Arbor—a locality then well outside the known ash decline
region—which reduced the incidence of ash yellows to only three
occurrences within the core area. This remarkably low incidence
of disease completely overturned what many scientists and reg-
ulatory officials had come to believe was the cause of ash decline.?
Furthermore, it greatly strengthened the hypothesis that the
beetle larvae were the leading causal factor.

During March and April 2002, Roberts collected additional ash
logs from the Novi area for the rearing of larvae, eventually accu-
mulating around twenty in his lab. While collecting samples, he
noticed another exterior symptom of the infestation—enhanced
woodpecker activity, in the form of small but deep holes gouged
into the trees’ bark. The birds had evidently become adept at
detecting the movements of larvae beneath the bark and extracting
them through concentrated drilling.# This observation was readily
confirmed and has since become another hallmark of the ash
borer infestation.

THE MYSTERIOUS BEETLES

Finally, in late May 2002, the first specimen of an adult beetle
emerged from an ash log in Roberts’s lab. It was not the two-lined
chestnut borer, a drab insect. These adult beetles had a brilliant
bronze to golden green body and darker, metallic emerald wing
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covers (elytra). Each was slender and elongated, shaped like a
bullet roughly one-half inch long, with a rather blunt head and
a tapered abdomen and elytra. They were unquestionably a species
of Agrilus, but now the question became, exactly which one?
To be sure he was retrieving the same insect from all of his
ash samples, Roberts waited until June 14 to bring his first spec-
imens (both females) to Thomas Ellis, MSU Extension ento-
mologist, who in turn gave them to Gary Parsons,
coleopterist and taxonomist at the Department of Q@%‘“ '
Entomology. Parsons used a comprehensive key Q@@
to species of North American Agrilus but was
unable to determine their identity. Roberts’s
beetles were evidently unlike anything else
known from Michigan, or from North
America as a whole, leading Parsons to sus-
pect that they were an introduced species. He
persuaded a former colleague, entomologist
Richard Westcott, a buprestid beetle expert
with the Oregon Department of Agriculture, to
help; Westcott required one or more male speci-
mens to examine the beetle’s genitalia before an

identity could be made. On June 24, Roberts An adult emerald ash borer beetle
grows to approximately
one-half inch long,

brought in five additional beetle specimens, includ-

ing two males, and showed them to David Smitley,
who also concluded that they were not native to
Michigan. They then gave the beetles to Parsons, who promptly
dispatched the male specimens to Westcott.?

Acting under the assumption that the beetles were an exotic
forest pest, and following standard protocol, a few other specimens
were then submitted to Robert Carlson and Natalia Vandenberg
of the Systematic Entomology Laboratory at the US. Department
of Agriculture’s Agricultural Research Service in Washington,
D.C. They compared the specimens with ones from the
Smithsonian Institution’s National Museum of Natural History
insect collection, without success. Other U.S. experts consulted
could not identify the beetles; however, all agreed that the spec-
imens were exotic and probably of Asian origin.?

On June 30 Westcott e-mailed a description and digital photos
of the beetles to coleopterist Eduard Jendek of the Institute of
Zoology, Slovak Academy of Sciences, at Bratislava, Slovakia.
Jendek was a noted authority on Eurasian buprestids who in 1994
had revised the genus Agrilus and determined the synonymy of
A. planipennis with three other described Asian species or sub-
species.?s On July 1, he tentatively identified the specimens as A.
planipennis but required actual specimens for a positive identifi-
cation. Using specimens supplied by Carlson, on July 9 Jendek
confirmed the beetles as A. planipennis Fairmaire (1888).2

The native range of A. planipennis encompasses northeastern
China, Taiwan, and Japan, although additional specimens have
been reported in Mongolia, Korea, and the Russian Far East.
Recognized host plants of the beetle in China are two species of
ash trees, Fraxinus chinensis (including two varieties) and F. mand-
shurica. In Japan, however, a much more diverse host plant assem-
blage that encompasses four genera (and species) of trees has been
reported: a different variety of E mandshurica, the Manchurian
walnut (Juglans mandshurica) and the Japanese wingnut (Pterocarya
rhoifolia), and an elm (Ulmus davidiana).?

But while regarded as a minor forest pest in both China and
Korea, A. planipennis was never recognized as posing a severe
threat to that extensive region’s ash, walnut, wingnut, or elm
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trees. Only during sporadic outbreaks was A. planipennis known
to kill stands of Chinese ash trees. It appeared likely (and has since
been confirmed) that one or more biological controls, in the form
of predators or parasites, as well as an evolved form of host plant
resistance, largely protected Asian species of ash trees from more
severe depredations by the beetles. In America, the lack of any
such natural enemies enabled the beetle population to grow
unchecked. The search for biological controls, and the
_ ’3‘/%0 resulting attempts to apply them to help combat
- 00‘% the spread of the emerald ash borer in North
America, would become a principal thrust of
the investigations pursued in coming years by
entomologists and forest researchers alike.

WHAT'S IN A NAME?

After Roberts had presented his first beetles

to the entomology department, he invited

Smitley to inspect the ash tree damage firsthand
in western Wayne County on June 17, 2002.
Smiitley, in turn, invited MSU forest entomologist
Deborah G. McCullough. Near the Starbucks
coffee shop at the intersection of Haggerty and
8 Mile Road, the trio readily found evidence of
borer damage, even though Roberts had not exam-
ined those ash trees beforehand.? Convinced by what
they saw, the entomologists immediately decided on a second
inspection tour, this time involving state regulatory officials.
Organized by Smitley, five entomologists (representing MSU, the
state’s Department of Agriculture and Department of Natural
Resources, and the USDA Animal and Plant Health Inspection
Service, or APHIS), met on June 25 with Roberts in Novi and
Canton, where he showed them afflicted ash trees. Before their
arrival, the officials had been somewhat skeptical that a nonnative
wood borer could be the cause of the widespread ash decline.
But as Smitley later recalled, after seeing the new larval galleries
being formed in otherwise healthy ash trees, all were convinced
that this must in fact be an exotic pest.*® At that same gathering,
Carl Dollhopf presented the group with seventeen adult beetles
he had reared.’' Beetles were also reportedly observed and col-
lected for the first time from within the core area itself.

The trip had given the entomologists their first direct encounter
with the high rates of ash mortality found within the area’s cities
and townships. During the visit, forest entomologist Deborah
McCullough sensed that something indeed was very wrong,. That
night at dinner, she told her husband, wildlife biologist John
McCullough, “This is going to be a bad thing. You watch.”??

Shortly afterward, Michigan Department of Agriculture inspec-
tors, initially led by Roberts, surveyed a minimum of 25 sites in
each of 13 counties. By mid-July, they found evidence of the borer
in five counties: Wayne, Livingston, Oakland, Macomb, and Wash-
tenaw; a sixth, Monroe County, was added in September. As the
entomologists later recorded, both they and the regulatory officials
were “staggered by the extent of the dying and declining ash trees
in landscapes and forested areas surrounding Detroit” that likely
exceeded a thousand square miles.?? Thus, it was clear to entomol-
ogists and foresters that this insect had “the potential to cause eco-
nomic and ecological damage to ash on a scale similar to the impacts
of invasive pests on [the] American chestnut and American elm.”*

Though confident that a formal identity would soon be secured,
researchers also realized that a uniformly accepted common name
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for the pest must be chosen quickly. Announcements of the exotic
insect’s presence in southeastern Michigan as the leading factor
behind the ash decline problem would soon capture media atten-
tion. Without an established common name, members of the
press would make up their own, and confusion would surely result.
The entomologists evaluated several leading adjectives, describing
the beetle’s color (e.g., emerald, green, metallic green), host plant
(ash), probable origin (Asian), feeding habits (borer), and taxonomic
relationships (Agrilus sp., buprestid). From these possibilities, the
three-word name “emerald ash borer” emerged as the group’s
favorite. This proposed common name was submitted by Westcott
and Natalia Vandenberg of the USDA to the Entomological Society
of America, which readily accepted it as official.* As a result, the
innocuous-looking beetle from Peking (now Beijing)—originally
named and described by French entomologist Léon Fairmaire in
1888—entered the lexicon of world entomology as emerald ash
borer, with the abbreviation EAB 3¢

During this same month, McCullough and Roberts prepared
the first formal, published announcement concerning the pest’s
discovery, identification, and life-cycle features. Pest Alert NA-PR-
07-02 was nationally distributed by the Forest Service. A series of
color photographs depicted the adult beetle (in relation to a U.S.
penny for scale) and its late-stage larva. Diagnostic symptoms of
EAB infestation included serpentine galleries, D-shaped exit hole,
bark split above the larval gallery, and crown or canopy dieback
along with epicormic sprouts. A. planipennis’s native range, and a
list of Asian as well as domestic host plants, were likewise described.
The alert somberly noted that, whether stressed or seemingly
healthy, ash trees as small as 5 centimeters in diameter, but as large
as “saw-timber sized trees,” had been killed by the beetle.?”

ACROSS THE RIVER IN CANADA

McCullough was worried that the invasive species might also be
found across the Detroit River in the adjoining city of Windsor,
Ontario. Given the ash borer’s robust population density in the
metropolitan Detroit area, the probability seemed high. She alerted
Taylor Scarr, provincial forest entomologist at the Ontario Ministry
of Natural Resources, of the possibility and urged a prompt survey

These trees with epicormic shoots were
photographed in Novi, Michigan, on
August 10, 2002.

of Essex County ash trees. At around
the same time, Roberts came to a
similar realization. When he
inspected some ash trees growing
near the casinos located immediately
across the river on July 4, 2002, he
found the identical effects of crown
and canopy dieback and epicormic
shoots, which indirectly confirmed
the borer’s presence.®

In response to McCullough’s
alert, three Canadian forest health
specialists, Edward Czerwinski and
Daniel Rowlinson of the Ontario
Ministry of Natural Resources, and
Douglas Lawrence of the Canadian
Forest Service, made a preliminary inspection of ash trees in the
Windsor area on July 10. Finding dead and dying trees, the
researchers also collected similar metallic green beetles, which
were forwarded to a federal laboratory in Sault Ste. Marie,
Ontario. Because they could not be identified there, the beetles
were sent to insect taxonomist Bruce Gill of the Canadian Food
Inspection Agency in Ottawa, who in turn forwarded them to
Richard Westcott, who confirmed their identity on August 7.2
The emerald ash borer infestation had become a matter of inter-
national consideration.

THE STATE TAKES ACTION

Concurrently, back in the United States, events were moving rap-
idly toward a major public announcement about the pest, along
with a planned quarantine on all ash products that originated
from the five infested counties. The entomologists who had
inspected the core area were soon appointed members of the
Michigan Invasive Species Task Force, which consisted of gov-
ernment and university scientists, forest health specialists, and
state and federal regulatory officials. The group met for the first
time on July 10, 2002, where they presented reports concerning
multiple aspects of the problem and began to craft an initial
response.

On July 16, the Michigan Department of Agriculture, repre-
senting both state and federal officials, formally announced “the
discovery and identification of a new exotic pest from Asia—
Agrilus planipennis or the Emerald Ash Borer” then affecting ash
trees in the five southeastern Michigan counties. Agricultural offi-
cials simultaneously issued “a quarantine on all ash trees and tim-
ber products” that prohibited the movement or removal of ash
trees, branches, logs, and firewood from the affected area, unless
certified by the state agency. Only ash trees that had been cut and
chipped into pieces one-inch square or smaller were allowed to
be removed, since borer larvae or pupae could not survive in those
pieces. Spokesman Kenneth Rauscher, director of the state
agency’s Pesticide and Plant Pest Management Division, explained
the basis for issuing the quarantine and expressed confidence that
the state was “doing everything possible to control and prevent
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As of March 1, 2013, the emerald ash borer could be found in eighteen states (Connecticut, Illinois, Indiana, Iowa, Kansas, Kentucky, Maryland,
Massachusetts, Michigan, Minnesota, Missouri, New York, Ohio, Pennsylvania, Tennessee, Virginia, Wisconsin, and West Virginia) and two

Canadian provinces (Ontario and Quebec).

the spread of this new invasive species and minimize the impact
on the state’s ash trees and nursery and landscape industries.” A
toll-free emerald ash borer telephone hotline was established for
people outside the five counties to report any signs of the pest.
The Michigan Department of Agriculture and the Forest Service
launched new websites that used keyword links such as “ash
borer.” A press conference was scheduled for the following day
in Northville, Michigan.*

Located in northern Plymouth Township, Northville was cho-
sen for its proximity to the original site of the ash decline problem.
After waiting months for answers as to the underlying cause,
members of the press were now promised a “firsthand look at
this pest and its damage.” The pathway leading to the beetle’s
identification, its native range throughout eastern Asia, and annual
life-cycle were described, along with its potential consequences
for the region’s forest and landscape ash trees. EAB, they were
told, appeared to be a more efficient tree killer than Dutch elm
disease and was already more widespread than the Asian long-
horned beetle, another forest pest recently introduced into a few
eastern and midwestern U.S. cities. Rauscher estimated that the
ash borer had been established in the area for at least the past five
years. It was likely transported to the region (in immature form)
via wooden packing materials. Delay in its recognition was largely
attributed to the assumption that ash yellows disease was respon-
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sible for the widespread decline. A lack of natural enemies was
considered one of the probable reasons for the EAB’s unchecked,
explosive growth, and recommendations on pesticide applications
were offered for homeowners and businesses.*

This press conference also marked the date, in McCullough’s
memory, when “all hell broke loose.”* To her, the press conference
marked the “official” start of the fight against the ash borer and
a permanent change for her career.

WHY WAS THE EAB NOT RECOGNIZED SOONER?
In addition to the mixture of human errors and neglect docu-
mented above, other factors help to explain why the emerald ash
borer’s presence in southeastern Michigan was not detected
sooner. One must also consider the location where the outbreak
is believed to have begun. The principal cities and townships lying
to the west of Detroit are heavily urbanized, largely characterized
by lower-middle class neighborhoods and a predominantly blue-
collar workforce. Urban tree care was not high on their list of pri-
orities. The sight of a dying tree on property they did not own
would likely have been met with indifference or the assumption
that a landlord, or local public official, would deal with it.

By contrast, had the ash borer infestation begun in an upper-
middle-class neighborhood, with its higher percentage of individual
homeowners, the situation might have been different. A tree’s



unexpected decline or death might have caught a homeowner’s
attention more readily, with a greater likelihood that a personal
expenditure of time or financial resources might have been made
in an attempt to find out why or what else might be done about
it. But regardless of where the ash borer established a foothold in
greater Detroit, the indifference to the dying trees on the casino-
owned land in Windsor and local nursery workers’ failure to ques-
tion afflicted stock were contributing factors to its spread.

Location is a factor, but for a different economic reason. Many
types of invasive species like the EAB first become established in
urban ports of entry. Such was the case for many other insects
and plant pathogens before imported nursery stock was regularly
screened. In recent years, however, various forms of solid wood
packing material, along with pallets and crates, have become inad-
vertent sources of invasive forest insects.*

Another contributing factor was hubris. A significant portion
of the nation’s urban ash tree population had been planted starting
several decades ago in response to major losses of the popular
urban tree the American elm (Ulmus americana). Those losses
stemmed from outbreak of the fungal pathogen (Ophiostoma ulmi)
that causes Dutch elm disease, an ailment that was spread by the
introduction of another invasive species, the small European elm
bark beetle (Scolytus multistriatus), still earlier in the twentieth cen-
tury.® In their place, ash trees were frequently chosen because of
their hardiness, rapid growth rates, and general freedom from
known pests such as the Gypsy Moth (Lymantria dispar). Through
1994, not one of 57 recognized species of Agrilus beetles inhabiting
the northeastern United States was known to use ash as its host.*
At the same time, several ash varieties became particularly popular
among arborists and landscapers, including the “Marshall Seedless”
green ash cultivar, introduced in the 1940s, and the "Autumn
Purple” white ash cultivar, widely planted in the 1980s and 1990s.*
Because they were not planted as uniformly or extensively as
American elms and comprise more than a single species, ashes
do not represent a strict monoculture as complete as that formerly
occupied by the American elms. But planting ash trees in clusters
left them vulnerable to an invasive pest with no natural predators
in North America. As Roberts lamented in September 2001 about
the overplanting of native ashes, “We're back in that situation
[again] and we’re going to pay for it.”*

The bottom line is that a host of potential observers, stretching
from scientists and government regulatory officials down to ordi-
nary citizens, were not astute enough in watching and understand-
ing the unfolding ash decline problem and failed to communicate
their findings to others. Those whose jobs it was to notice such
things apparently did so, although none took decisive follow-up
actions.* Compounding matters, not one but two widespread
misconceptions operated in concert and prevented a correct diag-
nosis from being made. Regulatory officials did not properly con-
nect the two independent lines of evidence suggesting the alien
beetle’s presence. Neither ash yellows disease nor the two-lined
chestnut borer was responsible for the spreading malady; although
external symptoms noted on the area’s ash trees strongly resembled
those potentially caused by these two agents. Professional ento-
mologists were not initially consulted, despite the mistaken infer-
ence that A. bilineatus had dramatically shifted its host preference
from oaks to ashes. That gave the beetle several years to spread
across western Wayne County and beyond. For entirely different
reasons, residents of the afflicted townships were unaware or
unconcerned and lacked the means or desire to act in any way

that might have made a difference. Only when the ash decline
problem at last reached some indefinable “critical mass” in the
summer of 2001 did the situation finally change and the first inves-
tigations begin. Then, it took almost twelve months of investigative
work, performed almost exclusively by David Roberts, to demon-
strate conclusively that an exotic forest pest was the underlying
cause of ash decline in southeastern Michigan and Ontario.
There are promising signs that the lesson has been understood,
and that the message is gradually being spread. To borrow from
Thomas J. Campanella’s history of the American elm, what hap-
pened to the ash was in part “human design that stacked nature’s
deck against the tree” and hastened its decline. The history of
urban forestry in the United States has shown that the practice of
overplanting and “favoring any one species to excess” can lead to
environmental catastrophe.® Similar sentiments have now been
expressed regarding the continued plantings of ash trees in urban
settings, and alternatives are now recommended.’! As Campanella
also noted, “The mantra of urban forestry today is sustainability
and species diversity, and it is a wise one indeed.” L
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First in Forestry: Carl Schenck and the Biltmore Forest School

A film project from the Forest History Society

The Forest History Society is soliciting support for a new

documentary film about Dr. Carl Schenck and the first school

of forestry in America.

First in Forestry: Carl Schenck and the Biltmore Forest School
will examine the critical role that the Biltmore Estate's chief

forester and the school of forestry he established in 1898
had in American forest and conservation history.

The film will be co-produced by The Forest History Society,

the Cradle of Forestry Interpretative Association,
and UNC-TV.

To learn more or to donate, visit
BiltmoreForestSchool.org.

Dr. Carl Schenck (above left)
at Coos Bay, Oregon

Dr. Schenck (center) and
his students in front of the
school house.

ORES
www.ForestHistory.org
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