Public Comment
Cal-IPC Draft Reassessment of Eucalyptus globulus
1.1 Abiotic ecosystem processes
Score: A. Severe, possibly irreversible, alterations or disruption of an ecosystem process. (Changed – was B before.)
Eucalyptus globulus severely alters fire regimes in grasslands and when growing in mixed stands with native tree species.
Changes to groundwater consumption are also significant.
Changes to fire regime:
Eucalyptus globulus was most frequently planted in grasslands, although some exist mixed within native tree stands
(Griffiths & Villablanca 2013).
Griffiths & Villablanca studied 5 small properties on the Central Coast of California in which they found native conifers
and eucalyptus. They do not say that eucalyptus is “mixed within” the conifers, so that is not an accurate description of
this study. If they are “mixed within” they are not typical of eucalyptus forest because, “Bluegum eucalyptus is shade
intolerant; failure to regenerate within forests in the absence of fire is related to low light intensities.” (Bossard 2000,
Esser 1993) Native conifers preceded the planting of eucalyptus, which would have precluded the establishment of
eucalyptus within the conifer forest because of the shade created by the conifers.
Suddjian says that eucalypts have had “relatively little impact on native mixed evergreen or conifer forests” in Santa
Cruz and Monterey counties, which includes some of the study sites of Griffiths and Villablanca. (Suddjian 2004)
The intensity and frequency of natural grassland fire regimes is very different when compared with those of eucalyptus
stands (Bossard et al. 2000, FEMA 2013, LSA Associates 2009).
What is meant by “natural grassland?” According to Alan Schoenherr, 99% of all grassland in California is non-native
annual grasses: , “…only about 1% of [California] grassland today could be considered pristine [AKA native].”1 According
to Alfred Crosby, non-native annual grasses were introduced and spread in California by the grazing of cattle brought by
the Spanish in the early 18th century, before eucalyptus was introduced to California.2 Suddjian considers the conversion
of grassland to eucalyptus “moot:”
“The loss of grassland communities in the coastal region and lowland valleys has been tremendous, but in this extensively
agricultural and urbanizing region, the replacement of grassland with eucalyptus is somewhat moot in the largest
geographic picture, as the great majority of former grassland area is now occupied by agriculture and urban
development.” (Suddjian 2004)
Please define “very different” in this sentence. To say that fire intensity and frequency are different is not to say that it
is better or worse. If Cal-IPC wishes to make the case that fire intensity and frequency of eucalyptus is worse than
grassland, it has not provided references that support such a claim.



Bossard does not compare fire intensity and frequency of eucalyptus with grassland.
The Draft EIS for the FEMA projects in the East Bay Hills was written by the applicants for FEMA grants, not by
FEMA. Two of the applicants—UC Berkeley and City of Oakland—propose to eradicate all non-native trees on
their properties (an estimated 80,000 trees). The applicants state in the EIS that non-native trees are more
flammable than the native plants they believe will naturally “regenerate” without being planted. FEMA has
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received over 3,500 public comments regarding the Draft EIS. Those public comments resulted in FEMA
sending the applicants 35 questions regarding their proposal (see Attachment A). One of the questions is:
“Provide support for the conclusion that native vegetation is less flammable than non-native vegetation, and
evidence for the conclusion that the post-treatment landscape of exclusively native plants and trees will have a
shorter flame length than the existing vegetation.” In other words, FEMA is unconvinced by the Draft EIS that
the non-native trees the applicants propose to destroy are more flammable than the native vegetation the
applicants believe will “regenerate” without being planted.
Likewise, the “Wildfire Hazard Reduction and Resource Management Plan” (LSA Associates 2009) was written
in support of the plans of the East Bay Regional Park District to destroy non-native trees and vegetation. The
Wildfire Plan describes ignition potential as “the ease with which a firebrand that lands within the vegetation
type will start a fire. Fine fuels with large surface areas and an elevated ratio of oxygen to biomass tend to
ignite easily (e.g., grasslands or pine forests)…ignition is more difficult in vegetation types that have a compact
low fuel bed composed primarily of leaf litter (e.g., oak-bay woodland), or where the fuel is suspended above in
the crown (e.g., chaparral).” (LSA Associates 2009, page 121) The Wildfire Plan assigned numerical ratings of
“Ignition Potential” from one (most ignitable) to 10 (least ignitable):

Ignition
Vegetation Type
Potential
Column1
Column2
California Annual Grasslands
1
Mature Eucalpytus
1
Coastal Prairie
2
Serpentine Bunchgrass Grasslands
2
Young Eucalyptus
2
Mature Monterey Pine
2
Young Monterey Pine
2
Ruderal Vegetation
3
North Coastal Scrub - Xeric
4
Coyote Brush Scrub
4
Martime Chaparral
6
Non-native Scrub
6
Oak-Bay Woodland
6 to 8
North Coastal Scrub - Mesic
8
Redwood Forest
8
Riparian Woodland
8
These ratings ask us to believe that eucalyptus is more “ignitable” than any other type of vegetation except non-native
grass. This rating is inconsistent with the Wildfire Plan’s definition of “ignitability:”
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Fine fuels are those with smaller leaf and twig sizes: “the ease of initial ignition depends on fuel
thickness or diameter. Ignition is almost instantaneous throughout a piece of dry grass…Hence it is
necessary to distinguish between light fuels, which ignite and burn readily, and the heavier fuels in
which combustion is incomplete or slow. The former are usually described as fine fuels or flash fuels.” 3
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The large leaves and shreds of bark of the eucalyptus do not qualify as fine fuel. To classify them as such
is to obfuscate the combustibility of the eucalyptus.
The leaf litter of eucalyptus is as “compact” on the ground as that of oak woodland.
The canopy of eucalyptus is further off the ground than that of chaparral.
Moisture is usually considered a factor in ignition, though the Wildfire Plan does not acknowledge this
factor in explaining its ratings. Tall eucalyptus (and other tall trees) condenses fog in the air, which
moistens the leaf litter, particularly during summer months: “Eucalyptus and pine groves planted there
[Berkeley hills] long ago intercept large amounts of fog and cause a rainlike deposit of moisture. The fog
drip during the summer months has been measured at a surprising 10 inches, an amount nearly half as
great as the total rainfall…”4 In the absence of tall trees to condense the fog, the ground would be drier
and therefore easier to ignite.

If Cal-IPC is claiming that fire intensity and frequency of eucalyptus is worse than grassland, the references provided in
its reassessment do not make that case. Two of the cited documents were written in support of plans to destroy
hundreds of thousands of eucalypts. They are therefore advocacy documents, not scientific documents. Their claims
that eucalyptus is more flammable than native vegetation are not supported by empirical studies.
Furthermore, one of the sources cited by Cal-IPC’s draft reassessment (Santos 1997) reports that frequency of fire in
California grasslands diminished as a result of the introduction of eucalyptus:
“Historically, the East Bay has had numerous grass and forest fires. In October 1887, before large groves of eucalyptus
were planted 8,300 acres of primarily grass were burned in the Chabot area. In 1897, near Berkeley, 7,000 acres burned.
Eucalyptus groves were planted in the first decade of the twentieth century. In September 1923 a fire destroyed 640
homes in Berkeley. Thirty-six homes and 250 acres were burned in September1973. One would have to conclude that
there seems to be a natural tendency for this area to generate fire from some sort of dried vegetation.352
Eucalyptus planting in the East Bay hills began in the 1880's when the Judson Dynamite and Powder Company planted
trees to muffle the sound of dynamite and to hide an ugly landscape created by the blasts. Large scale planting of
eucalyptus occurred during the first decade this century. It was for timber and real estate investment, and to control
fires that hampered the area.
The Oakland Tribune writing at that time noted the problem of fires and the value of the new eucalyptus: ‘ . . .
(eucalyptus is) primarily a measure against recurring fires that almost every year swept over the hills . . . ‘353
The State Board of Forestry in its Ninth Biennial Report (1923) commented: ‘Not more than fifteen years ago the hills
lying along the easterly portions of the cities of Oakland and Berkeley were not as now covered with groves of forest
trees, but were practically bare on the western slope . . . During that time to planting of trees, grass fires were of
common occurrence during the summer months . . . ‘354” (Santos 1997)
In other words, prior to the advent of the native plant movement in the 1980s, planting eucalyptus was considered
mitigation for frequent grass fires in California.
The 2008 grass fire on Angel Island is recent evidence that the converse scenario also increases fire hazard, i.e.,
converting eucalyptus forest to grassland results in greater fire hazard. Eighty acres of eucalyptus were removed from
Angel Island between 1990 and 1995. Only 6 acres of eucalyptus remain. (Boyd 1997) The 2008 fire that burned 400
acres on 740 acres of Angel Island stopped at the forest edge: “At the edge of the burn belt lie strips of intact tree
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groves…a torched swath intercut with untouched forest.”5 It was grassland and brush that burned on Angel Island and
the park rangers were ecstatic about the beneficial effects of the fire: “The shrubs—coyote brush, monkey flower and
California sage—should green up with the first storms…The grasses will grow up quickly and will look like a golf course.”
Ironically, the “environmental scientist” interviewed by the Chronicle says that the eucalyptus forest was highly
flammable, though it played no part in the 2008 fire and there was no history of fire in the eucalypts on Angel Island
prior to their removal.
The fire on Angel Island is not an isolated event. Rather it is typical of recent wildfires throughout California: “It is
estimated that no more than 3 percent of the recent 2007 fires…occurred in forests…the remaining 97 percent occurred
in lower elevation shrublands and urban areas, burning native shrublands such as chaparral and sage scrub, non-native
grasslands and urban fuels…”6
Woody plant encroachment into grasslands in general is a concern for changes to fire regime (Russell & McBride 2002)).
Where eucalyptus has spread into native forests, fire regimes are likely altered significantly as well, given the differences
described below.
This statement is not an accurate representation of the Russell and McBride study. They do not express concern
regarding “woody plant encroachment into grasslands.” Rather they say explicitly that aerial photographs of open space
in the Bay Area taken over a 60-year period show natural succession from grassland to native shrubs (coyote brush and
Manzanita) and they state that this conversion from grassland to native shrubs increases fire hazard:
“Results suggest a significant conversion of grassland to shrubland dominated by Baccharis pilularis on five of the seven
sites samples. An increase in Pseudosuga manziesii coverage was also measured on the sites where it was present…A
significant increase in biomass resulting from succession of grass dominated to shrub dominated communities was
evident…indicated a significantly higher fireline intensity and flame length associated with shrublands over all other
vegetation types sampled…” (Russell & McBride 2002)
Nor do they state that “eucalyptus has spread into native forests.” In fact, they state explicitly that forests of eucalyptus
and Monterey pine have decreased in size in the open spaces they studied in the Bay Area while oak woodland and
native Douglas fir increased in some areas:
“Monterey pine and eucalyptus forest types declined somewhat [in Chabot, Redwood, and Tilden Regional Parks]. In
contrast, the relative cover of oak woodland and savanna increased….The most apparent trend on [Bolinas ridge] was a
significant increase in the relative cover of Douglas-fir forest.” (Russell & McBride 2002)
Ignition/Flammability: Dickinson & Kirkpatrick (1985) found that while live eucalyptus leaves had intermediate
flammability in comparison to other species evaluated, dead leaves were the most energy-rich component.
This statement is not an accurate representation of the Dickinson and Kirkpatrick study. Cal-IPC confounds two issues in
this sentence—flammability and energy content—and misrepresents both. Dickinson and Kirkpatrick studied ignition
and ability to propagate flames from plant materials in their natural state, freshly cut. They reported species that
“responded explosively” and spread flames rapidly and other species which were less flammable but were capable of
self-propagating flame. Other species “exhibited slight propagation whilst …juvenile E. globulus…showed virtually
none.” (That is, they found NO ability to propagate flame in juvenile E. globulus.)
They also studied flammability in leaves that were all cut to a standardized size and shape, not their natural size and
shape. In this case, there were five species with lower rate of flame spread than E. globulus and seven with faster flame
5
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spread. When Dickinson and Kirkpatrick divided the plants into four groups with equivalent flame spread rate within
each group, E. globulus was in the second group. In other words, one group was less flammable than E. globulus and
two groups were more flammable than E. globulus.
As Dickinson and Kirkpatrick reported, “E. globulus leaves, both juvenile and adult, presented the greatest resistance
[to ignition] of all the eucalypts studied. In this case leaf thickness was important…as well as the presence of a thick
waxy cuticle.” The physical properties of eucalyptus leaves make the leaves resistant to ignition.
Dead eucalyptus leaves of any species tested had greater energy content than live leaves or twigs of the same species,
but dead E. globulus leaves were not tested. Live juvenile E. globulus leaves contained less energy than all other live
eucalyptus leaves tested. Therefore, Cal-IPC’s statement about the energy content of “dead leaves” is not supported by
this study because Cal-IPC’s assessment is specifically evaluating E. globulus.
Hanging bark strips can carry fire into the crowns, while leaves contain volatile oils that produce a hot fire (Skolmen &
Ledig 1990). The East Bay Parks Vegetation Management Plan (LSA Associates 2009) states that species with oily resins,
such as eucalyptus, are far more ignitable than those that lack such characteristics.
Volatile Oils Volatile oils are said to increase the likelihood of ignition, particularly by those who advocate for the
destruction of eucalypts, which contain volatile oils. Native bay laurel also contains volatile oils: “In the fruit, there are
essential oils and fatty oils present. The fruit is pressed and water extracted to obtain these products. The fruit contains
up to 30% fatty oils and about 1% essential oils…The leaves contain about 1.3% essential oils (Ol. Lauri folii), consisting of
45% eucalyptol…”7 In other words, the predominant oil in the leaf of bay laurel is the same oil in the leaf of eucalypts.
The “Wildfire Hazard Reduction and Resource Management Plan” of the East Bay Regional Park District acknowledges
the flammability of bay laurels: “Consider selecting young bay trees for removal, as bay trees tend to produce ladder
fuels and are known for their oil content. This species also is known to be a vector of sudden oak death and may prevent
oak regeneration.” (LSA Associates 2009, page 190)
Fire Ladders The likelihood of a fire reaching the canopy of a tree, causing a crown fire. which is more likely to disperse
embers into the surrounding vegetation, is increased by the existence of the tree’s “fire ladder” to its crown. The fire
ladder is composed of low-hanging branches that enable a fire traveling on the ground to move from the ground into the
tree, via the “ladder.” Both oaks and bays have low fire ladders, in many cases extending to the ground. It is not
uncommon for the multiple trunks of the bay to actually lie on the ground, sending new stems vertically from its
horizontal position. The coast live oak, which is the predominant species of oak, has a prostrate growth habit.
Particularly in windy conditions, its canopy will “kneel” into the wind, putting its canopy up as an umbrella against the
wind. Both oaks and bays have much lower fire ladders than any of the non-native trees that are proposed for
destruction by the “Wildfire Hazard Reduction and Resource Management Plan” of the East Bay Regional Park
District: eucalypts, Monterey pines, and acacias.
As you can see in this photograph of a local eucalyptus, the bark of the Blue Gum does not extend to the canopy.
Depending upon the height of the tree, the bark covers only the first few yards of the trunk.

7

http://en.wikipedia.org/wiki/Bay_laurel

Public Comment, Cal-IPC reassessment of E. globulus

Page 5

The flammability of E. globulus should be considered in comparison to other tree species. Every plant is capable of
burning under the right circumstances. For example, the leaves of bay laurel contain the same volatile oils as E. globulus
and its canopy is much lower to the ground, increasing the chances of a wildfire igniting its canopy.
Eucalyptus is given a high fire hazard rating in comparison with native grass and tree species, which are given low to
moderate ratings. Ignition potentials are comparatively low for eucalyptus (meaning it is easy to ignite): on a scale of 110, with 1 being most easy to ignite and 10 most difficult, eucalyptus scored 1-2; for comparison, oak/bay woodland 6-8,
redwood 8, scrub vegetation 4-8, and grassland vegetation 1-3.
The source of these statements is the “Wildfire Hazard Reduction and Resource Management Plan” of the East Bay
Regional Park District (LSA Associates 2009). These assessments were not based on empirical studies. They reflect the
opinions of those who advocate for the eradication of eucalyptus. These assessments are not consistent with other
sources of information, such as empirical studies (Dickinson & Kirkpatrick), historical events (Santos 1997), and actual
wildfire events after eucalypts have been destroyed (e.g. Angel Island).
The FEMA Technical Report of the 1991 wildfire in the East Bay Hills8 is another source of information about the relative
flammability of different types of vegetation in the East Bay Hills. FEMA identified the sources of fuel for the fire as
follows: “The northeast portions of the fire area had more wildland fuels, while in the south and western areas, the
homes were the major fuels. In effect, the more severe slopes in the north and eastern portions of the fire area
8
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required the use of native species. The more moderate slopes and deeper soil in the south and southwest areas
allowed for the introduction of more ornamental type species.” (page 8) In other words, FEMA puts native and nonnative vegetation on an equal footing as the fuel sources for the 1991 fire and the houses that burned provided most of
the fuel in some areas.
The only specific mention of eucalypts as a factor in the 1991 fire in the FEMA report is related to the deep freeze that
occurred the winter preceding that fire: “The unprecedented drought was accompanied by an unusual period of freezing
weather, in December 1990, which killed massive quantities of the lighter brush and eucalyptus. Dead fuel accumulated
on the ground in many areas and combined with dropped pine needles and other natural debris to create a highly
combustible blanket. Due to the fiscal cutbacks, governmental programs to thin these fuels and create fuel breaks were
severely curtailed, so the fuel load was much greater than normal by the second half of 1991.” (page 6) Such freezes,
sufficiently deep and sustained to cause eucalypts to die back are very rare in the Bay Area and will become increasingly
rare as a result of climate change. The freeze in 1990 was the first and only freeze in the East Bay since 1972 and
there has not been another since 1990.
Rejmanek confirms the role of the 1990 freeze prior to the 1991 fire in the East Bay Hills:
“During the last two weeks of 1990, a mass of frigid arctic air moved into California, and temperatures plunged to record
lows along the Pacific Coast. It is very likely that fuel accumulation in unmanaged eucalyptus stands contributed to the
intensity of the tragic fire in the Berkeley-Oakland Hills areas in October 1991.” (Rejmanek 2011)
E. globulus cannot be successfully established where deep freezes are common because they will not tolerate such
freezes. Many places in California where E. globulus is established have no record of freezes sufficiently deep and long
to cause E. globulus to die back. San Francisco is an example of a place where there is no history of die back of E.
globulus caused by long, deep freezes. The moderating influence of the ocean makes San Francisco’s climate warmer in
the winter and cooler in the summer. This weather pattern is probably typical of many other places on the coast of
California where E. globulus is established.
The 2013 Environmental Impact Statement for the FEMA Hazardous Fire Reduction grant in the East Bay Hills uses flame
length as a proxy for flammability. Eucalyptus globulus flame length was estimated at 6-21 feet (7-31 feet in young
eucalyptus forests); for comparison, flame length in feet for oak/bay woodland is 1-34, Monterey pine 2-16, redwood 731, Northern coastal scrub 14-32, and non-native grasslands 2-10 (FEMA 2013). The wide range of flame
lengths/flammability is related to fuel volumes, stand structure, treatment history, and slope.
Please correct the flame length for Northern coastal scrub to 14-69 feet. (3.2-9, FEMA 2013)
The cited source of this information regarding flame lengths is the “Wildfire Hazard Prevention and Resource
Management Plan” of the East Bay Regional Park District (LSA Associates 2009). The FEMA DEIS (FEMA 2013) misquotes
that source regarding the flame length of grassland. Please correct the flame length of grassland to ≥ 10 feet to be
consistent with the source cited by FEMA 2013: “Fire spreads rapidly in grasslands and responds seemingly
instantaneously to changes in wind direction. The total heat output of grassland fires is relatively low, but flame lengths
can exceed 10 feet in height.” (page 125 LSA Associates 2009).
Please note in Cal-IPC’s final reassessment that the estimated maximum flame length for mature eucalyptus is less than
all native vegetation. The flame length for young eucalyptus forests is not relevant because eucalyptus has not been
planted in California for decades and is not available for planting in the future. Therefore, there is no young eucalyptus
forest in California and none is anticipated in the future.
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E. globulus has the potential to send firebrands some distance from a fire front to ignite new spot fires. Some trees
develop a multiple-stem structure that creates a “basket” that catches dead materials which burn easily and intensely.
Ignited leaves and bark can be lofted into the air by updrafts and distribute embers over long distances. Because leaves
and bark are large, embers are generally still burning when they land, increasing fire spread (Bossard et al. 2000, LSA
Associates 2009).
The FEMA Technical Report on the 1991 wildfire in the East Bay Hills9 does not identify eucalyptus as the sole source of
the flaming brands and embers that helped to spread the fire: “The Oakland hills are covered with dense growths of
trees, supplemented by grasses and thick brush. The east face is exposed to the more arid climate…and is
predominantly covered by grasslands and brush. These particular trees and brush are highly vulnerable to rapid fire
spread and release massive amounts of thermal energy when they burn. They also create flying brands, which are easily
carried by the wind to start new spot fires ahead of a fire front.” (page 7) Whenever the FEMA Technical Report
mentions these fire brands as factors in the spread the fire, eucalyptus is not specifically identified as the source.
The multiple stem structure of some eucalyptus in the East Bay Hills is the result of trees that died-back during the 1990
freeze or were felled and resprouted with multiple trunks. They resprouted because land managers did not prevent
them from resprouting by poisoning their stumps repeatedly to kill the roots of the trees. They are therefore a
consequence of unsuccessful land management and are not the normal growth pattern of eucalyptus.
This is what Bossard says about the potential for embers to be cast by E. globulus: “The fuel complex formed by this
debris is extremely flammable, and under severe weather conditions could produce drifting burning material with the
potential to ignite numerous spot fires. Because stringy bark is carried away while burning, eucalyptus forests are
considered the worst in the world for spreading spot fires.”
E. globulus is not a stringy bark eucalyptus species. The Vesta Project in dry eucalyptus forest of Australia10 conducted
many experimental fires in the eucalyptus forest under a variety of conditions to study fire behavior. The initial
experimental fires conducted by the Vesta Project were done in jarrah (Eucalyptus marginata) forest which is a species
of eucalyptus with stringy bark that extends to the canopy. The bark of E. globulus is described by the Vesta Project as
“ribbon of bark, but smooth trunk.” The Vesta Project gave this type of bark a lower hazard rating than the stringy bark
of the jarrah.
In other words, Bossard’s statement about eucalyptus forests being “the worst in the world for spreading spot fires”
does not apply to E. globulus because it is not a stringy bark species.
Scientists tested the ability of four species of native plants and trees to loft embers in a laboratory experiment.11 They
report that both chamise and oaks loft embers absent any wind. In the case of the oaks, they report that “Many of the
oak leaves had sharp points (i.e. spines) around the outer edge. The oak leaves would ignite at these points, sometimes
accompanied by small explosions of the points that led to the ejection of small brands.”
The Marin Independent Journal in its report of the Angel Island Fire of 2008 tells us that embers cast by oaks were
responsible for nearly igniting the historic buildings on the island: "’All the oaks up there were burning," said the 28-
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year veteran of the department. ‘It was an ember shower that just rained on the entire building, and all the vegetation
around us was burning.’"12
As with most accusations about E. globulus, empirical studies and historical events do not support the claim that E.
globulus is more likely to cast embers than native species of plants and trees.

Fuel Loads: Eucalyptus globulus accumulates higher fuel loads due to dropped limbs, bark and leaves than do
grasslands and native woodlands. Eucalyptus accumulates 30.84 tons/acre, California bay produces 18.93
tons/acre, and coast live oak accumulates 11.82 tons/acre (National Park Service 2006).

This table is the National Park Service source of this information regarding comparative fuel loads in native compared to
non-native forest:

If logs are removed from this table, the comparisons are very different:
Eucalyptus
11.21
California Bay 7.37
Coast Live Oak 11.31
If logs (which would take 1,000 hours to ignite according to the NPS table) are removed from this table, the available
fuel load of eucalyptus is not greater than that of native oaks. The hours to ignition are called “timelag.” Neil Sugihara’s
Fire in California Ecosystems explains timelag: “The proportion of a fuel particle that contains moisture is a primary
determinant of fire behavior…Timelag is the amount of time necessary for a fuel component to reach 63% of its
equilibrium moisture content at a given temperature and relative humidity……1,000-hour fuels reflect seasonal changes
in moisture. The firewood analogy applies here as well. Your large logs would take several months to dry if left out in
the rain for the winter, yet kindling, if brought inside, would dry in a few hours.”
12
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Because eucalyptus logs are difficult to ignite, they are left on the ground when eucalyptus is destroyed by land
managers. Logs are used to control erosion and leaving them on the ground is cheaper than the expense of hauling
them away. This practice is evidence that land managers do not consider eucalyptus logs a factor in the fuel loads that
contribute to wildfires.
Grasslands accumulate significantly less fuel, on the order of 2 tons/acre (USDA Forest Service 2009).
We assume this is true.
Changes to hydrology:
Eucalyptus globulus is adept at tapping into deep groundwater, even under drought conditions (DiTomaso & Healy
2007), altering water availability to depths of 45 feet and distances of 100 feet from the trunk.
This statement exaggerates the cited source, which describes these distances as maximums, rather than as typical: “In
deep soils with high water tables or other deep soil water source, lateral roots grow toward the moisture source and can
deeply penetrate soil to 14 m deep.” (DiTomaso & Healy 2007) DiTomaso & Healy do not provide a source for this
statement, but it is similar to a statement made by Bean & Russo for which they provide a reference: “Large roots have
been discovered at a depth of 45 feet below the surface, and surface roots frequently spread over 100 feet away from
the trunk. (Sellers 1910)”
Here is what Sellers13 actually says about the roots of E. globulus, grown in the State of California:
“The root system consists mostly of numerous strong laterals; the tap root rarely penetrates to a depth of more than 10
feet. Abundant supply of moisture is demanded and as the roots grow quickly toward water Eucalyptus globulus should
never be planted near wells, cisterns, water pipes, irrigating ditches of similar water impounding structures. In loose,
sandy or gravelly soils the large lateral roots penetrate to great depth, and extend almost incredible distances. In digging
wells large roots have been discovered at a depth of 45 feet below the surface and the surface roots of large trees
frequently spread over 100 feet from the trunk of the tree.”
In other words, the extreme root lengths reported by DiTomaso & Healy are an anomaly, only found in specific
conditions and unusual cases. The roots of E. globulus are “rarely” deeper than 10 feet, according to this original source
of information regarding the roots of E. globulus. Please revise this statement in Cal-IPC’s final assessment to reflect
typical root length. If maximum root length is mentioned, it should be identified as being unusual.
Sources which are not trying to make a case against E. globulus describe its roots in a less extreme manner: “Bluegum
eucalyptus generally does not form a taproot. It produces roots throughout the soil profile, rooting several feet deep in
some soils.” (Esser 1993) Also: “Bluegum eucalyptus generally does not form a taproot. It produces roots throughout
the soil profile, rooting several feet deep on soils that permit it, or shallowly otherwise.” (Skolmen & Ledig 1990) These
sources are also much more current than a reference that originated in 1910 (Sellers 1910).
R.G. Florence helps us to understand why the observations of Sellers may be very different from more recent
observations: “As a tree develops through the sapling and pole stages it will tend to form a main root which penetrates
vertically downward , but this main root is rarely significant in a large trees. “ (Florence 1996) Florence reports that E.
globulus uses more water during early stages of growth, when it is growing quickly, than it does as a mature tree. Sellers
was reporting in 1910 at a time when most eucalypts in California were young. Their roots may have been longer during
these early stages of growth. Since E. globulus has not been planted in California for decades and is no longer available
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for planting, its root structure at early stages of development is irrelevant to evaluating its behavior in California
presently.
The water consumption of eucalyptus has been used by development agencies to drain swampy areas to reduce malaria
(see for instance the Wikipedia entry for Eucalyptus). E. globulus is able to withstand prolonged dry summers by tapping
into deep water reservoirs; they do not economize in the use of water but have far-reaching root systems and can
extract water from the soil at even higher soil moisture tensions than most mesophytic plants (Pryor 1976, Florence
1996).
Although Wikipedia mentions the use of eucalyptus to drain swampy areas, it is not specific about the species of
eucalyptus that was used for that purpose: “Some eucalyptus species have attracted attention from
horticulturists, global development researchers and environmentalists because of desirable traits such as…an ability to
be used to drain swamps and thereby reduce the risk of malaria.”14 The Wikipedia page for E. globulus does not mention
the use of this species for the purpose of draining swamps.
R.G. Florence does not make the statement that Cal-IPC attributes to him. Rather, this is how Florence describes the
water needs of eucalypts: “…the eucalypt might be generally characterized as being a drought-tolerant mesophyte, that
is, it tends to maintain transpiration and cell metabolism under conditions of developing drought.” (Florence 1996)
Florence says drought tolerance and water use varies by species of eucalyptus.
Florence places E. globulus in this category of drought tolerance: “coastal zone species with high rates of growth and
water use, but with somewhat wider environmental [drought] tolerance.” He makes these observations about water
use by E. globulus:
 Water use is greatest when the trees are young and generally tapers off as the tree grows, between 10-15 years
of age. As we have said, only mature E. globulus exists in California presently or will in the future.
 E. globulus has been observed to regulate water use by opening and closing its stomata in response to
temperature and moisture: “Water use may be regulated in this way.”
Pryor’s description of drought tolerance of eucalypts was published 20 years earlier than Florence at a time when
variations in drought tolerance of different species of eucalyptus had not yet been studied. He therefore, does not
report on the ability of E. globulus to withstand drought, as Florence does in 1996. He acknowledges some variability
with respect to drought tolerance in genus Eucalyptus, which is consistent with Florence’s later report specifically about
E. globulus, although Pryor says nothing specifically about E. globulus.
Thus, in dry regions any benefits of planted eucalyptus can be outweighed by their negative impacts on groundwater
due to their high water consumption (Rejmanek & Richardson 2011). Williams (2002) states that streams in Marin
County had become dewatered by eucalyptus. The National Park Service is beginning to study groundwater response to
eucalyptus removal, but data will not be available for several years (Power 2014). Strong competition for water is
assumed to be one reason for the relative absence of other plant life below trees (HEAR 2007).
E. globulus was planted most widely along the coast of California. Most of the coast of California is foggy during summer
months, when there is little if any rainfall. Tall eucalypts are known to condense the moisture in the fog which has been
measured to double annual rainfall. (Gilliam 2002) In these regions, eucalyptus is essentially self-watering. Ironically,
Cal-IPC acknowledges this self-watering feature of eucalypts: “The volume of water channeled down the stem is about
eight times more than that of falling rain, so soil at the base of trunks receives relatively large quantities of water…”
(May & Ash, see “allelopathy” section).
A recent study conducted in 24 parks in San Francisco measured moisture in the soil in the late summer months (August
to September), when the soil would be driest in the absence of fog condensation. That study reported that the greatest
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amount of moisture (15%) was found in the parks with eucalyptus forests. Soil in parks vegetated with grassland or
scrub contained significantly less moisture. In other words, even late in the dry season mature eucalypts were not
draining all available moisture from the soil. Their water needs were met by the condensation of moisture from the fog
during the dry summer season.15
In the far northern coast of California (between Arcata and Crescent City), T.E. Dawson16 found that fog condensed by
tall redwood trees produced 34% of annual precipitation, where winter rainfall is greater than the San Francisco Bay
Area. Where there were no trees, annual precipitation from fog was only 17% of total precipitation. In other words, the
presence of tall trees increases precipitation and the loss of tall trees decreases precipitation where there is fog, as there
is along most of the coast of California during dry summer months. Dawson also cites a similar study in Australia,
indicating that his observations regarding redwoods in foggy climates also applies to eucalyptus in similar climates. The
height of the tree is the operative variable in the condensation of fog moisture.
Ted Williams is not a scientist or a journalist. He is a commentator who writes an opinion column, appropriately entitled
“Incite.” This column is not entitled “Insight,” because it is intentionally inflammatory. It engages in rhetoric and
hyperbole in support of Mr. Williams’s opinion. In an article in High Country News,17 Mr. Williams describes “Incite” as a
“muckraking column” and he calls himself an “environmental extremist.” If Cal-IPC wishes to be taken seriously as an
organization, it will delete references to Mr. Williams’s opinions of eucalyptus.
However, I don’t expect Cal-IPC to take my word for it, so in each instance in which he is quoted in Cal-IPC’s draft
reassessment, I will provide credible sources of information that contradict his opinions. In the case of claims that
streams in Marin County “had become dewatered by eucalyptus” I suggest that Cal-IPC provide empirical evidence that
this claim is factual. If 15% soil moisture in eucalyptus forests in San Francisco is maintained in the driest summer
months, draining streams of all water in similarly foggy settings seems unlikely. Absent empirical evidence, this claim
should be deleted from the final version of Cal-IPC’s assessment.
HEAR is the invasive plant inventory of the State of Hawaii. I am unfamiliar with the eucalyptus forests of Hawaii and in
any case the forests of Hawaii are not the responsibility of the California Invasive Plant Council. In my submission of
December 2013 to Cal-IPC, I provided Cal-IPC with numerous photos with supporting descriptions from the written plans
of public land managers that are evidence of complex understory in the eucalyptus forest in California. Cal-IPC’s draft
reassessment contains none of this evidence available in the public record, yet it wishes us to believe the
unsubstantiated opinions of Ted Williams. The study of 24 parks in San Francisco in which soil moisture was measured,
also reported finding “dense understory” in the eucalyptus forests. (Clarke 2008)
Allelopathy:
Natural unconcentrated fog drip from Eucalyptus globulus inhibits growth of annual grass seedlings (Del Moral & Muller
1969).
This sentence exaggerates the findings of Del Moral & Muller. Here is their description of their findings:
“Natural fog drip was collected from beneath Eucalyptus globulus and shown by bioassay with Bromus rigidus to be
inhibitory without concentration…Artificial fog drip concentrated three-fold inhibited several species of grasses in
bioassays performed in artificial media.” (Del Moral & Muller 1969)
In other words, Del Moral and Muller were only able to find inhibitory effects of natural fog drip from E. globulus in ONE
species of grass. That ONE species –Bromus rigidus—is not native to California or the US, according to the USDA plant
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database. A fair assessment of E. globulus would consider this finding a “feature not a bug,” Three-fold concentrations
of fog drip were required by this study to find inhibitory effects in other species of grasses. Cal-IPC’s claim must be
corrected to reflect the actual findings of the study it cites.
Unconcentrated stemflow contains sufficient levels of allelopathic chemicals to inhibit germination of some herbs as
well, and the volume of stemflow is greater from gum barked species (e.g., Eucalyptus globulus) than fibrous-barked
species. The volume of water channeled down the stem is about eight times more than that of falling rain, so soil at the
base of trunks receives relatively large quantities of water containing allelopathic compounds. The effects of allelopathy
may be exacerbated in areas with low rainfall (Lange & Reynolds 1981).
None of these statements can be found in Lange & Reynolds. Their study was conducted in Australia on species native
to Australia, but E. globulus was not studied. Lange & Reynolds agree with other studies that if there are allelopathic
effects they vary both by the species producing such an effect and by the species being affected. In other words, this
study does not appear to be relevant to the evaluation of E. globulus because observations of one species cannot be
generalized to other species. (Lange & Reynolds found that some species of eucalyptus enhanced the growth of some
understory plants.)
Thick litter layers also suppress germination of both E. globulus seedlings and other plants (May & Ash 1990).
Most statements attributed to Lange & Reynolds (above) are actually found in May & Ash and are accurately reported by
Cal-IPC’s draft reassessment. However, mitigating factors reported by May & Ash are omitted by Cal-IPC:
“There did not appear to be significant irreversible binding of allelochemicals to the soil. Evidently allelopathic
chemicals could accumulate at certain layers in soils under appropriate conditions. However, these chemicals are highly
soluble and rainfall is likely to leach them out of the surface soil. It is, therefore, not surprising that when Eucalyptus
topsoils were saturated and tested for allelopathic potential they showed only marginally significant activity, and then
only near the trunk base and where decomposing litter was present.”
Watson (2000) found that germination of native Achillea millefolium and Elymus glaucus seeds was significantly less in
the Eucalyptus globulus treatment than in the control and oak (Quercus agrifolia) treatments. (Bromus carinatus
germination and root length were not affected by the eucalyptus treatment relative to the control.) Germination of
Achillea in the eucalyptus treatment was only 11% in comparison to the control and 8% in comparison to the oak
treatment. Watson concluded that "...restoration projects intended to replace eucalyptus infested habitats with native
plants should consider that the possible effects of allelochemicals persisting in the soil may interfere with recruitment
and establishment of native species."
Watson used concentrated solutions of masticated leaves to reach the desired conclusion. He started with
concentrations of 25% masticated leaves, which produced no germination in either oak or eucalyptus solutions. He
reduced the concentration to 12% before finding any variability in germination. He tested two species of native grasses
and one species of forb in those experiments. The results were variable, as described by Cal-IPC’s draft reassessment.
Watson’s finding is consistent with May & Ash in that it reflects that the concentration of solutions is what determines
the outcome; that is, greater concentrations produce more evidence of suppression. Therefore, the experiment is
meaningless unless it mimics conditions in nature; that is, if such concentrations are not found in nature, no suppression
will occur in nature.
Watson’s conclusion that eucalyptus “infestations” may “interfere with recruitment and establishment of native
species” is not warranted because his laboratory experiment with concentrated solutions is not consistent with his
experiment in soil found under the trees. It seems appropriate to evaluate this study, given its unfounded conclusion.
This is an unpublished study which has not been peer-reviewed. It is an undergraduate paper, which cannot stand on an
equal footing with May & Ash, for example.
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A separate experiment with soil from under eucalyptus showed no significant inhibition of germination (although
germination was lower) relative to the control. The author indicates that winter rains may have leached out
allelochemicals and suggests samples should be taken in multiple seasons; this hypothesis is supported by Lange &
Reynolds (1981).
This portion of Watson’s study is relevant to the question of whether or not E. globulus suppresses the germination of
native plants. When Watson tried to replicate his findings by germinating seeds in soils found under eucalyptus and
oaks, he was unable to do so. He found no significant inhibition of germination in soil samples. Although Watson
speculates that allelopathic chemicals may have been leached from soils by rainfall, we are not told what time of year
his experiment was conducted, so we cannot evaluate that speculation. Furthermore, May & Ash found evidence of
rapidly declining effects of chemicals:
“Allelochemicals are, however, subject to decay and the experiments reported here suggest that coarsely chopped leaf
and bark material lost inhibitory activity at a rate of 8% per day, although some inhibitory activity was persistent in
whole materials.” (May and Ash 1990)
In other words, allelochemicals decay rapidly, and therefore do not necessarily become more potent in the absence of
rain.
Jason Nicholson also studied the possible allelopathic influences of oak and eucalyptus and presented his findings to a
conference of the Elkhorn Slough Coastal Training Program.18 These are the chemical compounds he reported finding in
these two species of trees:



“Oaks produce mostly tannins, which are a sub-group of phenolics”
“Eucalyptus produce several compounds, mostly terpenes and phenolics”

He tested the effects of these chemicals derived from leaf litter on native and non-native understory plants: Archillea
milletolium, Mimulus auranteacus, Bromus maritimus, and Baccharis. These are his conclusions:
 He found the same level of diversity of the seed bank of oak and eucalyptus understory.
 He found that both eucalyptus and oak weakly suppress natural seed bank germination.
 Suppression varies by understory species.
All plants contain chemicals. Many species contain the same chemicals. If there are, in fact, allelopathic effects, they
vary by both the species of the suppressor and the species of the suppressed. No study exists that conclusively
establishes that E. globulus is more likely to suppress germination than any other species of plant. Furthermore,
“evidence” can be generated in the laboratory that cannot be replicated in nature.
R.G. Florence concludes that allelopathy actually operating in nature remains an unproven process:
“Despite these views, it remains difficult to establish the relevance of chemical exudates under field conditions…Willis
(1980) may sum it up well when he concludes from a survey of world literature exceeding 3000 articles, that the
phenomenon of direct, chemical interaction in natural communities, in the face of natural selection, must be regarded as
rare.” And further, “While [allelopathy] is an attractive concept, there is no certainty that this occurs to any appreciable
extent in nature.” (Florence 1996)
Molina et al. (1999) also found allelopathic properties of E. globulus in Spain, although their results may be different in
California (Lacan et al. 2010).
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Although Molina compares allelopathic properties of E. globulus to native forests in Spain, Lacan explains that the
forests of Spain are deciduous. Therefore, this study is not applicable to California where most native trees are not
deciduous. Please explain to the readers of the final reassessment that this study is not relevant to California.
Changes to light availability
Shading is a significant factor when comparing eucalyptus groves to native grassland, and perhaps a minor factor when
comparing to native woodlands. Shading compounds factors of thick litter and allelopathy in inhibiting understory
vegetation (DiTomaso & Healy 2007; Bossard et al. 2000; Warner 2004).
We assume this is an accurate statement regarding grasslands because much of California was treeless before nonnative trees were introduced. Therefore, the majority of plants native to California do not tolerate shade. Trees cast
shade regardless of the species or its nativity. It is therefore not accurate to say that “shading [is] perhaps a minor
factor when comparing to native woodlands.” Dov Sax reports19 finding equal diversity and abundance of plants in the
understory of eucalyptus forest and oak-bay woodland in Berkeley, California and Nicholson found the same in the
Elkhorn Slough area. In other words, whether shade is cast by native or non-native trees, the effect on the plants in the
understory is the same. Unless Cal-IPC can provide empirical evidence in support of its statement regarding shade being
a “minor factor” in native woodlands, that statement should be deleted in the final version. Unless proven otherwise,
we must assume that shade is shade, regardless of what object casts it.
Changes to erosion and sedimentation:
Poorly developed understory vegetation due to allelopathy, a thick litter layer, and competition for water may result in
forests on drier hillsides becoming an erosion risk (HEAR 2007).
This speculative statement appears in the HEAR document, but no supporting evidence is provided. The statement is
inconsistent with studies that report that the eucalyptus understory is comparable to the understory in oak woodland.
(Dov Sax 2002, Nicholson 2004) We have provided many specific examples of dense understory in eucalyptus forest
with photos and in most cases with the written plans of land managers that acknowledge the existence of that
understory in our original submission of December 2013. All of these documented examples of dense, native understory
in eucalyptus forests have been omitted from Cal-IPC’s draft reassessment.
We also see specific examples of erosion caused by the removal of eucalyptus. This photo is one of the areas where UC
Berkeley removed 18,000 trees about 10 years ago. This is the erosion that resulted from those tree removals.
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Changes to nutrient dynamics:
In riparian areas where eucalyptus was present, Lacan et al. (2010) found no difference in litter breakdown between
eucalyptus and native vegetation. In contrast, Aggangan et al. (1999) reported a reduction in nitrogen mineralization
rates in the soil below eucalyptus litter.
In addition to finding comparable rates of breakdown of leaf litter in riparian forests of eucalyptus compared to native
woodland, Lacan & McBride also reported finding equal abundance and diversity of benthic organisms in the streams
bordered by those forests. Their study was intended to compare the invertebrate and microbial populations of these
two forest types. They made no observations regarding nitrogen mineralization in their study. Therefore, Aggangan
does not contradict Lacan & McBride, as this paragraph implies.
Aggangan observed that the presence of microbes in eucalyptus leaf litter did not increase mineralization of nitrogen in
the soil. Since they did not compare rates of mineralization for eucalyptus leaf litter with the leaf litter of trees native to
California, this study cannot be compared to Lacan & McBride. In other words, while it may be true that eucalyptus leaf
litter does not increase mineralization of nitrogen in the soil, it may be equally true of the leaf litter of trees that are
native to California.
Aggangan reported increased biomass carbon in the soils when eucalyptus litter was added, suggesting that eucalyptus
litter increased microbial activity. Further, nitrogen was also there in the soil but immobilized in biomass rather than
mineralized. Neither Lacan nor Aggangan found soil microbial activity reduced by eucalyptus litter.
Observation in drier areas suggests that leaves and branches decompose very slowly (DiTomaso & Healy 2007).
Neil Sugihara explains that slow decomposition of leaves and branches is true for all vegetation in the Mediterranean
climate: “Dead biomass accumulates in Mediterranean ecosystems because weather conditions are favorable for
growth while decomposition is active for a relatively short period of the year.”20 Once again, we observe that what is
true for E. globulus is equally true for native trees.
Lacan & McBride compare the decomposition of eucalyptus leaf litter with the leaf litter of native forests and found no
significant differences in the rates of decomposition. (Lacan & McBride 2010)
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1.2 Impact on plant community
Score: A. Severe alteration of plant community, composition, structure or interactions. Eucalyptus globulus was
primarily planted in grasslands not previously known to support tree cover, representing a sweeping change to
community composition.
Although Cal-IPC apparently considers the conversion of non-native annual grassland to eucalyptus forest a negative
alteration, those who planted those trees and those who enjoy them today do not share this viewpoint. As we said
earlier, by the time eucalyptus was planted in California, virtually all native perennial grassland had been converted to
non-native annual grasses. This fact is established both by historical observation (Crosby) and by academic scientists
reporting on California’s natural history (Schoenherr).
E. globulus was planted to perform specific ecological functions such as to provide shade where none was available and
to create windbreaks where they were needed to protect agricultural crops such as orange groves.21 They are therefore
valuable both economically and aesthetically. Their loss would not be considered an improvement by the vast majority
of Californians who live in the shelter they provide. We know that because every time a public land manager announces
their plans to destroy these trees, the public expresses their opposition to these plans. This opposition is a matter of
public record:








In 1982, when the GGNRA announced its intention to eradicate all eucalyptus from 600 acres of their property,
they received 350 letters of protest from the public. The GGNRA scaled back their plans in response to that
opposition. (Farmer 2013)
When California State Parks Department announced its intention to destroy most eucalyptus on Angel Island,
the public protested. State Parks responded by doing a comprehensive Environmental Impact Review and then
they destroyed most of the eucalyptus in defiance of the public’s objections. (Farmer 2013, Boyd 1997)
The Natural Areas Program in San Francisco plans to destroy 18,500 mature non-native trees in San Francisco
and Pacifica (most are eucalypts). The public has been objecting to these plans for over 15 years. We have
successfully prevented the award of several grants which would have implemented those plans by protesting to
granting agencies. We will do so again, as needed to prevent these projects from being implemented.
Projects in the East Bay to eradicate non-native trees (most are eucalypts) have been more extreme and the
response of the public has been correspondingly greater. Petitions in opposition to the projects had over 6,000
signatures. A petition in support of the project had less than 500 signatures on it. FEMA received over 3,500
public comments on the draft EIS for the project.
UCSF planned to destroy about 30,000 eucalypts on Mount Sutro. They received 189 public comment letters, of
which only 20 were in support of the project. The petition in opposition to the project has over 4,000
signatures. UCSF has since put the project on hold.

In other words, the public does not share the opinion of CAL-IPC that the conversion of grassland to eucalyptus forest is
negative. Nor does the public have any desire to reverse that conversion. Far more harm would be done to the
environment by such a conversion and the result would not be an improvement.
In grasslands supporting livestock and native ungulates, E. globulus has a considerable competitive advantage in that its
juvenile foliage is seldom browsed by cattle, sheep or wildlife. This condition made it a popular tree for planting in open
grasslands years ago, and it permits new seedlings to survive in the presence of grazing animals alongside planted stands
(Skolmen & Ledig 1990).
While this may be true, these are historical events that are not relevant to the current situation. E. globulus is no longer
planted in California. It isn’t even available to be planted, in the unlikely event that someone would wish to plant it. The
herds of ungulates that roamed the grassland of California are long gone and cannot be reintroduced without the top
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predators that kept their population balanced with available resources. The herds of cattle grazed by the Spanish, which
introduced Mediterranean grasses to California are also long gone and will not return. Smaller herds of cattle in
California are now fed alfalfa and grain in feed lots.
While many Eucalyptus globulus stands form monocultures, this generally only occurs where they were planted at high
densities for firewood and timber (Griffiths & Villablanca 2013). Displacement of native species is pronounced in dense
stands (Warner 2004), perhaps at least partly due to allelopathy (Del Moral & Muller 1969, Molina et al. 1991, Watson
2000). Sources indicate that E. globulus outcompetes native vegetation as it naturalizes in mesic areas (see review by
Griffiths & Villablanca 2013). Native tree species on Angel Island in San Francisco Bay were only found where eucalyptus
planting had been widely spaced, and the surviving individuals were “not vigorous” (McBride, Sugihara, and Amme
1988).
I have provided Cal-IPC with many photos of places where native plants thrive in the eucalyptus forest, along with the
text of the plans (which are in the public record) of land managers that describe those places. This documentation
should be considered more credible than the “personal communications” to which the public has no access. The fact
that Cal-IPC chooses to omit all those examples of native plants living in the shelter of the eucalyptus forest is a
demonstration of its bias.
Ritter & Yost (2012) found most naturalized (reproducing) stands of E. globulus are present along the coast in northern
and central California; of 52 unique stands observed, 11 had extensive naturalization, 21 had not naturalized at all, and
the remaining 20 fell somewhere in between (based on the number of non-planted individuals present). Naturalization
was based on environmental conditions; areas with reliable year-round moisture, such as along riparian corridors and
along the coast from Monterey Bay north where summer fog supplements ground water, are most likely to support
naturally reproducing eucalyptus populations (Jenn Yost, personal communication, 2014).
The cited publication does not contain this information: “of 52 unique stands observed, 11 had extensive naturalization,
21 had not naturalized at all, and the remaining 20 feel somewhere in between.” I assume that these interesting details
were contained in the “personal communication” to which Cal-IPC refers. Therefore, I have no access to this
information and cannot evaluate it. If by “naturalization” Cal-IPC is suggesting that these stands spread, we interpret
this information as follows: In the foggiest portion of the California coast, in the optimal conditions for eucalyptus
germination, only 21% of the stands were observed to spread. If all known locations of eucalyptus stands were included
in such a calculation, the percentage would obviously be much lower.
Reports of plant diversity within E. globulus stands are variable, ranging from depauperate and virtually free of other
plant species (Esser 1993, DiTomaso & Healy 2007, Bean & Russo 2014), to reports of several native species being
supported in the understory (LSA Associates 2009). Reports that vegetation is sparse under Eucalyptus globulus stands
are more frequent, however (Esser 1993, Santos 1997, DiTomaso & Healy 2007, Bean & Russo 2014), and this is likely
due to the combined effects of competition for water, tree density/shading, allelopathy, and a thick inhibitory litter
layer. Metcalf (1924) reported that Lombardy poplar (Populus nigra), a rapidly-growing nonnative tree planted between
blue gums, was only able to persist within the stand for 15-20 years before it was overtopped by eucalyptus, and
subsequently died out.
Elsewhere in this comment, I have provided empirical studies which document the diverse understory of eucalyptus
forest. In my original submission, I have also provided photographs of native understory in the eucalyptus forest. I also
provided corroborating evidence from the plans of public land managers. Those plans are available in the public record.
Lombardy popular is a very short-lived tree. Its death after 15-20 years probably had nothing to do with its eucalyptus
neighbors:
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“According to the University of Florida IFAS Extension, the lifespan of Lombardy poplars can reach 20 years; however,
most succumb to stem canker disease at between 10 and 15 years of age.”22
1.3 Impact on higher trophic levels
Score: B. Moderate alteration of higher trophic level populations, communities or interactions.
Eucalyptus alters habitat for wildlife, especially birds, when compared to either grassland communities or
native woodlands.
Please delete the words “grassland communities” from this statement unless Cal-IPC is able to provide documentation
that eucalyptus forest compares unfavorably to grassland with respect to bird populations. There are no statements by
Cal-IPC below that document that there are more birds in grassland than in eucalyptus forest.
Impacts on birds
At an Elkhorn Slough eucalyptus workshop, David Suddjian (2004) discussed bird habitat in eucalyptus stands
and native oak woodlands. In the Monterey Bay region, over 90 birds make regular use of eucalyptus habitat,
although many species that nest in eucalyptus appear to do so at lower densities than in native habitats. The
nesting bird community is relatively depauperate in eucalyptus. Decay-resistant wood offers limited
opportunities for nesting to woodpeckers and birds that excavate their own holes, and birds that glean insects
from foliage are also present at notably lower densities. However, some other bird species nest in eucalyptus
preferentially as compared to the remaining native trees, possibly due to the tall growth patterns and large
limbs.
In Santa Cruz County, great blue herons, great egrets, and double-crested cormorants only nest in eucalyptus,
while 85% of red-shouldered and red-tailed hawk nests were found in eucalyptus. However, Suddjian also
notes that "...eucalyptus stands do not provide an equivalent tradeoff for the oak woodland and deciduous
riparian that they have replaced.
It is misleading to say that eucalyptus has replaced oak woodland and deciduous riparian [trees?] because it implies that
the eucalypts were responsible for the loss of the oak woodland and other native trees. In fact, Mr. Suddjian states
explicitly that native species of trees were already gone when eucalypts were planted: “…the natural habitats in many
areas where eucalyptus now grow were already significantly disturbed or converted to other uses before eucalyptus
were planted or otherwise became established.” (Suddjian 2004) Elsewhere in this document, Cal-IPC says that
eucalypts were planted on grassland.
The breeding bird communities in these native habitats have much better representation by cavity nesting
species, foliage-gleaning species, and those that nest on the ground or in understory vegetation. Many of the
breeding species that are most representative of oak and riparian habitats make little or no use of eucalyptus in
the Monterey Bay region."
An even-handed reporting of Suddjian would also include some of the benefits of eucalyptus to birds that are not
provided by the oak woodland to which it is unfavorably compared, such as:
“While they are flowering, individual blue gums attract dozens to hundreds of landbirds that come to feed on nectar or
insects at the flowers. Prominent among these are common wintering species such as Yellow-rumped and Townsend’s
warblers, Anna’s Hummingbird, Ruby-crowned Kinglet, House Finch, Chestnut-backed Chickadee, and several others.
These in turn attract the raptors that eat them, such as Cooper’s and Sharpshinned hawks. But the flowering trees also
harbor many rare wintering species that might not linger locally without the food resource provided by eucalyptus. These
22
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include Western Tanager, Bullock’s Oriole, and a variety of truly rare winter landbirds. The larger flowering specimens
provide an impressive foraging resource, and they are often a focus of local bird activity.” (Suddjian 2004)
Raptors may use eucalyptus for nesting in the spring (HEAR 2007, LSA Associates 2009, Rejmanek &
Richardson 2011).
HEAR is an inappropriate source of information regarding birds in eucalyptus forests in California because their presence
or absence in Hawaii tells us nothing about their presence or absence in California. Rejmanek says nothing about
raptors in his article about eucalyptus. LSA Associates makes a much stronger statement about birds in eucalyptus
forest in the East Bay Regional Park District than Cal-IPC’s rendition:
“Larger eucalyptus trees are frequently used as cover, perch sties, or nest sites by various species raptors, including redtailed hawk, red-shouldered hawk, and great horned owl. A great blue heron rookery is located in a eucalyptus grove
near Lake Chabot. Various species of migratory songbirds, such as yellow-rumped warblers, cedar waxwings, and
hummingbirds, are attracted to the flowers for their nectar…Dark-eyes juncos often forage on the forest floor.” (LSA
Associates 2009)
The use of the word “may” to describe the presence of raptors in the eucalyptus forest is also inconsistent with the
considerable record that raptors DO nest in eucalypts. Suddjian says, “From 1992-1994 I gathered information on
raptors nesting in the city of Santa Cruz, and found that over 85% of all known nests of Red-shouldered and Red-tailed
hawks and Great Horned Owls were in eucalyptus.” (Suddjian 2004)
Also, Rottenborn reports that the majority of nests of red-shouldered hawks in Santa Clara County were found in
eucalyptus trees and that their reproductive success was greater when they made that choice. See below.
In Santa Clara County, Rottenborn (2000) found that red-shouldered hawks nesting in eucalyptus and other
non-native tree species had higher fitness due to better stability and cover provided by eucalyptus as
compared to native trees.
This description of Rottenborn’s study does not accurately represent the strongly positive role that eucalypts are playing
for red-shouldered hawks in Santa Clara County. Here is what Rottenborn actually reports:
“Fourteen of 27 nests in 1994 and 38 of 58 nests in 1995 were in exotic trees, predominantly eucalyptus. Nesting and
fledging success were higher in exotic trees than in native trees in both years, owing in part to greater stability and
protective cover. Most nest trees in upland areas were exotics, and even in riparian habitats, where tall native
cottonwoods and sycamores were available, Red-shouldered Hawks selected eucalyptus more often than expected based
on their availability. Of the habitat and nest-tree variables measured at each nest, only nest-tree height and diameter
were significantly associated with reproductive success, suggesting that large, sturdy trees provided the best nest sites.
Red-shouldered Hawk populations in the study area have likely benefited from the planting of exotic eucalyptus and fan
palms.” (Rottenborn 2000)
Rottenborn also notes the population increase of Red-shouldered Hawks in California and gives eucalyptus some credit
for their success: “The large number of Red-shouldered Hawk nests found in exotics and the concomitant high nest
success seems to have bolstered Red-shouldered Hawk populations in California.” Cal-IPC’s use of the phrase “higher
fitness” does not accurately describe the higher rates of reproductive success reported by Rottenborn and should be
revised accordingly. “Fitness” refers to the health of the bird, whereas reproductive success predicts the maintenance
of, or even the expansion of the population of the species.
In contrast, Williams (2002) stated that while native birds do use eucalyptus groves, the Point Reyes Bird
Observatory (PRBO) found that species diversity there drops by at least 70%. Moreover, Williams reported that
PRBO found that 50% of the Anna's hummingbird nests are shaken out by the wind, while only 10% of nests
are destroyed by wind in native vegetation.
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I have said before, and will briefly repeat that Ted Williams is not a credible source of information. Cal-IPC’s quotes from
Williams are not found in any publication of the Point Reyes Bird Observatory, which Williams claims as the source of the
information. Statements about the nests of Anna’s hummingbird in eucalyptus are explicitly contradicted by Cornell
Ornithology Laboratory, America’s preeminent research institution of bird biology and behavior:






“In the first half of the 20th century, the Anna’s Hummingbird bred only in northern Baja California and southern
California. The planting of exotic flowering trees provided nectar and nesting sites, and allowed the
hummingbird to greatly expand its breeding range.”
“Anna’s Hummingbird populations increased by almost 2% per year between 1966 and 2010, according to the
North American Breeding Bird Survey…The Anna’s Hummingbird is the most common hummingbird on the West
Coast, and it has thrived alongside human habitation. Its range has increased dramatically since the 1930s,
when it was found only in California and Baja California. Thanks to widespread backyard feeders and introduced
trees such as eucalyptus, it now occurs in healthy numbers all the way to Vancouver, Canada.”
“Females choose the nest site, usually a horizontal branch of trees or shrubs 5-20 feet off the ground
(occasionally higher) near a source of nectar. They often build nests in oak, sycamore, or eucalyptus trees…”
“They [Anna’s Hummingbirds] are notably common around eucalyptus trees, even though eucalyptus was only
introduced to the West Coast in the mid-nineteenth century.”23

In other words, the nation’s most prestigious ornithological research institution tells us that Anna’s Hummingbirds have
benefited greatly from eucalyptus trees, which provide both winter sources of nectar not otherwise available in
California as well as safe, secure nesting habitat. If Anna’s Hummingbirds nest preferentially in eucalyptus, their
populations would not be increasing if 50% of all their nests were destroyed, as Mr. Williams claims.
Mr. Williams’s article contains other patently false statements, but I will confine myself to those that Cal-IPC quotes in
its reassessment of E. globulus.
Furthermore, Mr. Williams’s claim that eucalyptus trees are less stable nesting habitat than native vegetation is directly
contradicted by Mr. Rottenborn’s study of nesting Red-shouldered Hawks, which says explicitly that the stability of
eucalyptus trees was responsible for greater nesting success than that provided by native trees.
Moreover, the presence of non-native eucalyptus may alter native migratory bird patterns, as rare wintering
species are attracted to the eucalyptus food sources, and might not otherwise visit the area (Suddjian 2004);
however, no evidence as to whether this has positive or negative impacts was found.
This is a speculative statement for which no evidence is provided and should be deleted from Cal-IPC’s final
reassessment. It’s presence in this document, merely undermines the credibility of Cal-IPC’s draft reassessment.
Furthermore, Cal-IPC’s statement does not quote Suddjian accurately. He does not say that birds “might not otherwise
visit the area.” Rather he says, “…the flowering trees also harbor many rare wintering species that might not linger
locally without the food resource provided by eucalyptus.” (Suddjian 2004) Suddjian does not imply any negative
consequences of “lingering” for migrants.
There is no formal data on the suggestion that nectar from eucalyptus gums up the beaks and airways of birds
to the point of suffocation, despite observations by a naturalist with decades of experience at the Point Reyes
Bird Observatory (Stallcup 1997). Stallcup reported finding two dead warblers and “about 300 moribund
warblers with eucalyptus glue all over their faces” over the years, including “a large number of gummed-up
Townsend's warblers, yellow-rumped warblers, ruby-crowned kinglets, Anna's and Allen's hummingbirds, and
a few Bullock's orioles. Anyone who birds around eucalyptus trees sees it all the time" (Williams 2002).
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Suddjian (2000) agrees that eucalyptus gum can be found on birds feeding on eucalyptus flowers, but doubts
that this results in mortality, given that other birders have not reported finding dead birds.
This particular quote from Ted Williams is easily discredited because Rich Stallcup published his theory about birds being
harmed by eucalyptus trees. (See Attachment B). In this publication, Mr. Stallcup reports seeing just two dead birds (a
ruby-crowned kinglet and a hummingbird) during his long, illustrious career as an amateur birder. He says nothing
about seeing “300 moribund warblers” in his publication. A small measure of common sense enables the reader to
evaluate Mr. Williams’s claim: If Mr. Stallcup had seen 300 dying birds, why would he say he had only seen 2 in his
published article in which he is trying to make the case for removal of eucalyptus? Please remove this unfounded
statement from Cal-IPC’s final reassessment.
Impacts on terrestrial vertebrates
Many birds, mammals, and invertebrates utilize eucalyptus forests at some point, and there is no consistent
trend across all species for relative use of eucalyptus compared to use of native woodlands. Some report
significantly lower species diversity of arthropods and small mammals in eucalyptus stands (Warner 2004,
Rejmanek & Richardson 2011). However, Sax (2002) found that species richness was similar for invertebrates,
amphibians, and birds in native and eucalyptus forests but species composition was different between the two
forest types for all groups.
In addition to the study by Sax, I also provided data from a study by Professor Stebbins in my original submission to CalIPC, which has not been cited by Cal-IPC’s draft reassessment. Since Professor Stebbins is quoted at length by Bean &
Russo and Cal-IPC cites Bean & Russo on other issues, I suggest that it is only fair to include at least some reference to
the following description of Professor Stebbins’s study in Bean & Russo:
"Contrary to popular belief, many animals, both vertebrates and invertebrates, have adapted to life in the Eucalyptus
groves. Moisture from the air condenses on the leaves and the drippage keeps the groves moist and cool even during the
dry season. This is a suitable ground habitat for a wide variety of animal life. Amphibians such as arboreal salamander,
California slender salamander, ENSATINA, California newt, rough skinned newt, and Pacific tree frog live in the forest,
primarily under fallen logs and duff. Amphibians feed on such invertebrates as millipedes, centipedes, sow bugs,
COLLENBOLA, spiders and earthworms.
"Several snakes such as the ring-necked snake, rubber boa and sharp tailed snake have adapted to Eucalyptus groves.
The ring-necked snake feeds on the California slender salamander, the rubber boa feeds on meadow mice, and the sharp
tailed snake feeds strictly on slugs. Other common reptiles include the northern and southern alligator lizards, which live
under fallen logs, and the western fence lizard and western skink, which live in the less densely forested groves.
"Over 100 species of birds use the trees either briefly or as a permanent habitat. The heavy-use birds feed on seeds by
pecking the mature pods on trees or fallen pods; so they must wait for the pods to disintegrate or be crushed by cars.
.Among the birds that feed on seeds in the trees are: the chestnutback chickadee and the Oregon junco. Examples of
birds that feed on ground seeds are the song sparrow, the fox sparrow, the brown towhee, and the mourning dove. Birds
that take advantage of the nectar from blossoms either by drinking the nectar or by feeding on the insects that are
attracted to the nectar include Allen's hummingbird, Bullock's oriole, redwinged blackbird, and blackheaded grosbeak.
Birds that use the trees as nest sites include the brown creeper, which makes its nest under peeling shags of bark and
feeds on trunk insects and spiders, the robin, the chickadee, the downy woodpecker, and the red shafted flicker. The
downy woodpecker and the red shafted flicker peck into the trunk of dead or dying trees to form their nests. When these
nests are abandoned, chickadees, Bewick wrens, house wrens and starlings move in. Downy woodpeckers use dead stubs
to hammer out a rhythmic pattern to declare their territories.
"The red-tailed hawk prefers tall trees for a nesting site. It therefore favors eucalypts over trees such as oak or bay. Great
horned owls use nests that have been abandoned by red-tail hawks or they nest on platforms formed between branches
from fallen bark. The brown towhee and the golden crowned sparrow are birds that use piles of debris on the ground for
shelter during rains.”
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"Several mammals have adapted to Eucalyptus. Deer find concealment in dense groves where there are suckers, coyote
brush, and poison oak; moles live in the surface layer of the soil, meadow mice, gophers, and fox squirrels are found in
the forest.
"A Eucalyptus grove is not a sterile environment. The population density of the animals mentioned can be partially
attributed to the presence of eucalypts. With a program of cutting trees and burning debris, some animal residents
will disappear because they have restricted home ranges or are sedentary. If an animal's living area (leaf litter, logs,
bark) and food supply are destroyed, the animal will either die or attempt to move to another area which is already
fully occupied. "The wildlife section draws heavily upon conversations with Professor Robert Stebbins. No errors which
may exist should be attributed to the professor." (Bean & Russo 1989)

Macroinvertebrate species diversity did not differ between eucalyptus and native vegetation in riparian areas in
California (Lacan et al. 2010). Approximately three times more California slender salamanders (Batrachoseps
attenuatus) were found in eucalyptus vegetation than in native forests (Rejmanek & Richardson 2011).
Impacts on arthropods Fork (2004) found that abundance of Diptera (flies) was higher in eucalyptus stands as
compared to oak woodland, but that Coleoptera (beetles) abundance was higher in oak woodlands. Overall,
total abundance of arthropod orders correlated fairly well in both oak woodland and eucalyptus habitats
(i.e., either rare in both habitats, or abundant in both habitats). Order richness, total abundance, and diversity
were not significantly different between the two habitats, although total abundance was slightly greater in
eucalyptus (particularly on habitat edges), and diversity was slightly greater in oaks (particularly in habitat
centers). These results corroborate those of Sax (2002), who found that species richness was approximately
equal between the two habitat types.
Monarch butterfly habitat
Eucalyptus is a major source of nectar and pollen for honeybees and an important overwintering site for
Monarch butterflies (Rejmanek & Richardson 2011). Historical records suggest that Monarch butterflies
(Danaus plexippus) clustered on native trees prior to the introduction of eucalyptus (Riley & Bush 1881, Riley &
Bush 1882, Shepardson 1914).
This is a misleading statement because it implies that monarchs have the option of overwintering in native trees. In fact,
the references cited by Cal-IPC are speaking specifically of three species of native trees with small native ranges:
Monterey pine, Monterey cypress, and redwoods. These references are also reporting observations of monarchs within
the native ranges of these three tree species. These tall trees provide a similar microclimate to overwintering monarchs.
However, the native ranges of these tree species are small. Monterey pines are native in “three disjunct populations in
San Mateo and Santa Cruz counties, Monterey County, and San Luis Obispo County.24 The native population of
Monterey cypress is significantly smaller: “The native range of the species was confined to two small relict populations,
at Cypress Point in Pebble Beach and at Point Lobos near Carmel, California.”25
Where Monterey pine and cypress have been planted outside their native range, they are being eradicated by the same
public land managers who are eradicating eucalyptus. For example, when UC Berkeley destroyed approximately 18,000
non-native trees over 10 years ago, many were Monterey pines. UCB’s plans to eradicate 80,000 more trees on its
properties include all Monterey pines in the project area. In San Francisco, the plans (SNRAMP) of the Natural Areas
Program propose to destroy many Monterey cypresses on Mount Davidson. The GGNRA has destroyed about 500
Monterey pines on Hawk Hill in Marin County and many Monterey cypresses throughout their properties.
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Furthermore, both Monterey pine and Monterey cypress have much shorter lives than eucalyptus. Monterey pine lives
at most 150 years and Monterey cypress about 250 years, compared to E. globulus, which lives in its native range from
200-500 years. Therefore, even where they are not being eradicated, they will die long before E. globulus and are
unlikely to be replanted outside their small native range by public land managers who are committed to a “natives-only”
policy.
I am unaware of any attempts to eradicate redwoods outside their native range, in the few locations where they still
exist. However, the range of redwoods is very narrow: “The redwoods occupy a narrow strip of land approximately 450
miles (724 km) in length and 5 to 35 miles (8-56 km) in width. The northern boundary of its range is marked by two
groves on the Chetco River in the Siskiyou Mountains within 15 miles (25 km) of the California-Oregon border. The
southern boundary of redwood's range is marked by a grove in Salmon Creek Canyon in the Santa Lucia Mountains of
southern Monterey County, California.”26
Although native plant advocates may be willing to plant redwoods outside their native range, they do not have that
option because of the horticultural requirements of redwoods. Redwoods require more water than Monterey pine and
cypress and they do not tolerate wind, which prevents them being successful in many coastal locations, where monarchs
overwinter. Redwoods cannot be successfully grown south of Monterey County where the climate is warmer and drier
than its native range.
In other words, monarchs do not have the option of roosting in native trees in most of the approximately 300 places in
California where they overwinter. This is a more accurate description of the behavior of overwintering monarchs and
the alternatives that are available to them along the entire coast of California, where they have overwintered in the
past:
“Three types of trees were used most frequently by roosting monarchs: eucalyptus (75% of the habitats primarily
Eucalyptus globulus), pine (20% of the habitats; primarily Pinus radiata), and cypress (16% of the Cupressus macrocarpa).
Twelve other tree species were identified…with a combined prevalence of only 10%...The negative sign for this indicator
means that habitats had smaller populations when the roosting tree type was a species other than eucalyptus, pine, or
cypress…our long-term analysis showed that abundance has historically been greater at habitats dominated by
eucalyptus, pines, or cypress than at those with ‘other’ species. Stands of these three signature taxa may be more likely
to produce a community structure and associated microclimate that increases the residence time of monarchs.
Furthermore, these taxa may produce a more attractive landscape architecture in terms of sensory cues to migratory
monarchs arriving in a certain region.”27
When monarchs were observed overwintering in Monterey pines and cypress in 1881 and 1882, there were few
eucalypts in California. The range of overwintering monarchs has expanded since that time and its expansion is
contemporaneous with the expansion of eucalyptus forests on the coast of California.
For the record, I would like to add that I would be happy to have more Monterey pines and cypress in our open spaces.
If public land managers would quit destroying them, I would consider them attractive alternatives to eucalyptus.
However, for the moment, we must assume that the crusade against all non-native trees will continue unabated.
Natural experimental evidence from mixed stands (native trees mixed with eucalyptus) show that Monarchs do
not consistently cluster preferentially on eucalyptus, and at times, appear to prefer native trees in some
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seasons and locations. At overwintering mid-season (~Dec. 31), when conditions are the least favorable and
Monarchs might be more likely to express a preference for the most favorable microclimate, they clustered
disproportionately on native trees (Griffiths & Villablanca 2013), leaving the authors to recommend planting
additional native conifers rather than planting (or removing) bluegum eucalyptus in order to enhance
microhabitat conditions for Monarchs.
Please revise this statement to reflect the fact that the Griffiths & Villablanca study is speaking specifically of three tall
native trees with narrow native ranges, which do not extend to the entire range of overwintering monarchs.
The Xerces Society (2014a, 2014b) recommends that management of eucalyptus take into account the decline
in Monarch butterfly populations which is increasingly believed to be due to declines in overwintering and
milkweed habitat. Not all stands are created equal howerver; LSA Associates (2009) reports that young or
small eucalyptus stands do not offer the same overwintering microhabitat conditions as mature or large stands,
and as such there is little ecological reason to protect them (LSA Associates 2009).
Since eucalyptus has not been planted in California for decades and is no longer available for planting in the future, the
claim that young eucalypts do not provide suitable overwintering habitat for monarchs is irrelevant. No one is
advocating for planting more E. globulus.
1.4 Impact on genetic integrity
Score: D. No known hybridization with native plants.
2.1 Role of anthropogenic and natural disturbance on establishment
Score: C. Low invasive potential: this species requires anthropogenic disturbance to establish. (Changed
- was A before.)
Eucalyptus globulus was introduced to California in 1856 (Esser 1993) and is now naturalized in parts of
California (Esser 1993, Ritter & Yost 2009). Purposeful cultivation was the primary mode of establishment
(Skolmen & Ledig 1990, Esser 1993, HEAR 2007, LSA Associates 2009, Baldwin et al. 2012). New
populations independent of planting are rare in California. Australian historian Ian Tyrrell (1999) states that
while eucalyptus bears abundant seed, it does not generally find appropriate conditions for germination, and as
such, does not typically encroach into treeless areas without purposeful cultivation. About 40,000 acres were
planted to eucalyptus in California, extending from Humboldt County in the north to San Diego County in the
south, with best growth in the coastal fog belt in the vicinity of San Francisco (Skolmen & Ledig 1990). While
establishment of individual eucalyptus seedlings in undisturbed forests and scrub has been observed in coastal
areas (Warner 2004), long-distance dispersal is unlikely when eucalyptus is not located near waterways
(Rejmanek & Richardson 2011). Fire promotes eucalyptus regrowth (Williams 2002) and seeds may germinate
prolifically after logging or fire (Skolmen & Ledig 1990). Seeds germinate best on bare mineral soil so
germination within dense forests is difficult (Bean & Russo 2014).
For the record, I would like to point out that the sole observation that eucalyptus has propagated in “undisturbed
forests” is a “personal communication.” It is therefore not empirical evidence and it is contradicted by every empirical
source of information. All other sources of information agree that eucalyptus seed does not germinate in the shade of
an existing forest.
Likewise, Mr. Williams’s claim that “fire promotes eucalyptus regrowth” is a fundamental misunderstanding of the
botanical facts. If the trunk of eucalyptus is destroyed by fire, it will usually resprout from the trunk. To describe this
phenomenon as “promoting regrowth” is to confuse cause with effect. Fire enables regeneration of the eucalyptus
forest by eliminating shade and competition.
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Skolmen does not say that seeds “may germinate after…fire.” He says, ” Seed stored in the soil under older stands
often germinates prolifically following logging…” Fire is not mentioned by Skolmen in connection with seed germination.
Fire does not germinate E. globulus seed. Logging enables germination of E. globulus solely by eliminating shade.
2.2 Local rate of spread with no management
Score: B. Increasing at a rate less than doubling in population size over ten years.
Eucalyptus stands are known to expand in moist coastal habitats, but not in dryer inland climates. Van Dyke
(2004) used aerial photographs to estimate a 50-400% increase in eucalyptus stand size between 1930 and
2001 across six sites in coastal California. Potential to spread has been estimated at 10-20 feet per year under
favorable conditions, but this was not documented as an actual observed rate of spread (Bean & Russo 2014),
and is most likely to occur along the coast with summer fog drip (HEAR 2007). A quantitative assessment of
changes in cover over a 58-year period at three parks in the East Bay hills (Chabot, Tilden, and Redwood
Regional Parks) indicated a decline in eucalyptus cover at all three locations (Russell & McBride 2003), though
it is unclear how management activities affected stand size in these locations. An earlier study by McBride,
Sugihara and Amme (1988) found that bluegum had spread from all sites where originally planted on Angel
Island, increasing coverage from the original 24 acres planted in the late 1800s and early 1900s to 86 acres in
1988 (Boyd 1997).
California State Parks personnel submitted the following personal observations:
Tim Hyland (2014) indicates that E. globulus patches in nine coastal units in the Santa Cruz sector have
patches that have invaded arroyo willow riparian, coastal prairie, and coastal scrub habitats. Two units have E.
globulus patches that exist in forested settings and show no signs of reproduction.
Vince Cincero (2014) referred to a 1990 report compiled by Susan Bicknell of Humboldt State University on
eucalyptus at Montana de Oro State Park in Los Osos. The report describes an original plantation established
in 1907/08, with the earliest aerial photos from 1949 showing 7 species of eucalyptus covering 119 acres. By
1989, the grove had expanded 52% to 181 acres, of which E. globulus covered 108 acres (the original portion
of eucalyptus that was bluegum is unknown).
Suzanne Goode (2014) indicate that at Mulholland Highway and Pacific Coast Highway, E. globulus is
spreading upslope, and at Nicholas Flats Natural Preserve, E. globulus and possibly other eucalyptus species
are spreading from an original plantation homestead. At the Will Rogers State Historic Park E. globulus
plantings continue to spread into the hillsides.
Michelle Forys (2014) reports that the few planted clumps of E. globulus located in the North Coast
Redwoods District are actively spreading beyond the planted area, but are removed as much as possible to
curb spread beyond the historical planting. Additionally, along Highway 101 between Arcata and Eureka a
planting on the west side of the highway has spread across to the east side of the highway.
California State Parks Department adopted a policy of eucalyptus eradication in state parks in the early 1980s. Since
adopting that policy, they have destroyed 80 of 86 acres of eucalypts on Angel Island and all eucalypts from two state
parks: Montana de Oro in San Luis Obispo County and Annadel in Sonoma County. (Farmer 2013) If the State of
California had more money, they probably would have destroyed more eucalypts in more parks. In other words, the
employees of California State Parks are advocates for the eradication of eucalyptus. Their “personal communications”
should not be considered “evidence” of the invasiveness of E. globulus. For example, the claim that eucalypts spread
across a highway is not consistent with the empirical evidence that E. globulus is not physically capable of casting seed
beyond 100 feet of the tree except where carried by water. Neither is eucalyptus seed eaten or transported by birds or
animals. (Florence 1996)
2.3 Recent trend in total area infested within state
Score: C. Stable.
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Most naturalized stands of E. globulus are present along the coast in northern and central California (Ritter &
Yost 2012). The online tool CalWeedMapper (2014) captures expert knowledge from land managers across
the state to map the distribution and status of plants listed in Cal-IPC’s Inventory, including E. globulus. Of the
USGS quadrangles with reported occurrences, the populations in ~80 are reported as spreading (all of these
occur along the coast) and those in ~90 quads are reported as stable. CalWeedMapper does not provide an
option for reporting populations in decline (other than due to active management), and it is likely that some of
the populations in dry areas are not regenerating. With some populations continuing to expand, and some
likely not generating at all, it is reasonable to conclude that there is no significant net change in cover statewide
(Warner 2004).
2.4 Innate reproductive potential
Score: B. Moderate reproductive potential (4-5 points). (Changed - was A before.)
Reaches reproductive maturity in 2 years or less: No
Most sources estimate trees usually begin to produce seeds at 4 to 5 years and yield heavy seed crops in most
locations at 3- to 5-year intervals (Skolmen & Ledig 1990, HEAR 2007). Metcalf (1924) stated that flowers and
fruits could be found on sprouts only two or three years old, although not in great quantities.
Dense infestations produce >1,000 viable seed per square meter: Unknown, assume no
Sources indicate prolific seed production, but viable seeds produced per square meter are not given.
There are 18 to 320 seeds per gram (500 to 9,100/oz) of seeds and chaff, or about 460 clean seeds per gram
(13,000/oz) (Skolmen & Ledig 1990). Germination rates are typically very low: a 1% germination rate is good,
given the more usual 0.1% germination success rate (Bean & Russo 2014). This does not indicate the amount
of viable seed, as germination may be limited by other factors as well (e.g., allelopathy, thick litter layer,
moisture, etc).
Germination of eucalyptus seed is mainly prevented by shade. E. globulus is a shade intolerant species. There is no
consistent evidence for allelopathy outside of laboratories, using concentrations not found in nature.
Populations of this species produce seeds every year: Yes
Skolmen & Ledig (1990) indicate that E. globulus yields heavy seed crops in most locations at 3- to 5-year
intervals. This does not indicate whether seed is produced every year and only heavily at several year
intervals, or whether seed is produced only at 3- to 5-year intervals, but it is likely that seed is produced every
year, and observations would corroborate this, but published evidence was not found.
If the only source of information reports that seeds are produced at 3- to 5-year intervals, Cal-IPC’s final reassessment
should reflect that fact, rather than speculating about more frequent intervals for which it is unable to provide evidence.
Seed production sustained over 3 or more months within a population annually: Yes
Bluegum eucalyptus in California flowers from November to April during the wet season. The fruit (a distinctive
top-shaped woody capsule 15 mm long and 2 cm in diameter) ripens in October to March, about 11 months
after flowering (Skolmen & Ledig 1990).
Seeds remain viable in soil for three or more years: No
Germination occurs readily (within 26 days) after seeds are released if conditions are suitable (Skolmen &
Ledig 1990). When stored, seeds can remain viable for several years, but in field conditions, seed soil banks
are not maintained beyond a year (Rejmanek & Richardson 2011).
Public Comment, Cal-IPC reassessment of E. globulus

Page 27

Viable seed produced with both self-pollination and cross-pollination: No
When the cap covering the reproductive organs (the operculum) is shed, the anthers have mature pollen, but
the stigma does not become receptive until some days later. This sequence impedes selfpollination of an
individual flower. Flowers are pollinated by insects, hummingbirds, and other pollen and nectar feeders. There
is no evidence that wind plays anything but a minor role in eucalypt pollination. The flowers of eucalypts are
not highly specialized for insect pollination (HEAR 2007).
Has quickly spreading vegetative structures (rhizomes, roots, etc.) that may root at nodes: Yes
Eucalyptus does not spread vegetatively from roots or rhizomes. See below
Bluegum eucalyptus can sprout readily from the bole, from stumps of all sizes and ages, from the lignotuber,
and from the roots. The lignotuber can live for many years in the soil after stems die back. (Esser 1993).
Stands can spread in California by shoots arising from roots (Heath 2014).
Esser cites Skolmen as his source and this is what Skolmen says about “vegetative reproduction”:
“Bluegum eucalyptus coppices readily from stumps of all sizes and ages. Stumps should be cut 10 to 20 cm (4 to 8 in) high
in stands managed for coppice (23). Low-cut stumps do not coppice well from the lignotuber, and coppice stems from
stumps cut higher tend to break off easily in the wind. Because the buds that sprout are on the bark side of the cambium
and initially weakly connected to the wood of the stump, it is essential that the bark be firmly attached to the stump if
coppice stems are to survive. “ (Skolmen 1990)
Paraphrasing Skolmen, blue gum resprouts from the stump, when the main trunk has been cut down or otherwise
destroyed, for example by fire. In other words, regeneration of blue gum from the trunk does not occur unless the tree
is destroyed. Therefore, this should be considered an argument against cutting blue gums down before they die of
natural causes unless land managers are prepared to make a long-term commitment to prevent regeneration by
repeatedly cutting resprouts and poisoning with herbicides until the roots are killed.
R. G. Florence also describes this process of regeneration:
“The capacity of the eucalypt to produce epicormic shoots following defoliation by fire or other severe damage to the
stem [including cutting the tree down] has been described….Epicormic shoots develop from strands of bud-producing
tissue from leaf axils and persisting with the phloem; they may respond when some inhibiting effect of the canopy is
removed…A large number of coppice shoots may develop around the circumference of a stump or at the base of a stem
killed by fire…” (Florence 1996)
In other words, there are more coppice shoots than the original trunk, which means that unless this process is managed
for years, the result will be more trees sprouting from the single stump. The resulting forest will have trees with
multiple trunks (which are therefore less stable) and lower fire ladders (which increase fire hazard).
Pryor explains that the lignotuber is located on the trunk of the tree (not on the roots). See photo on page 9 of Pryor.
Pryor also confirms the ability of eucalypts to resprout if the main trunk is damaged:
“If the top of a seedling which has developed a lignotuber is for some reason destroyed as by fire, drought or grazing,
growth is vigorously renewed by the development of new shoots from the lignotuber. It is evident that this is an organ of
very considerable survival value in an environment where fire and drought are frequent as well as grazing.” (Pryor 1976)
Mr. Heath’s observation that blue gums sprout from roots is not consistent with reports of scientists who study
eucalypts. “Personal communications” should not trump empirical evidence reported by published sources.
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Fragments easily and fragments can become established elsewhere: No
No evidence found.
Resprouts readily when cut, grazed, or burned: Yes
Bluegum eucalyptus coppices readily from stumps of all sizes and ages. If the tree is cut down, lignotubers
become active and each bud produce a shoot bearing foliage. Such shoots are commonly known as "sucker
growth" or coppice shoots, and a large number are usually formed (Skolmen & Ledig 1990, Bean & Russo
2014).
R.G. Florence reports that the ability of eucalypts to produce coppice resprouts declines with age and is optimal at
middle age in some species of eucalyptus. (page 155, Florence 1996)
Skolmen is accurately quoted by Cal-IPC here, but has been misinterpreted above to imply that blue gum can reproduce
vegetatively without its trunk being cut or damaged by fire. Again, blue gum cannot spread vegetatively unless its trunk
is damaged or destroyed.
2.5 Potential for human-caused dispersal
Score: C. Low: human dispersal is infrequent or inefficient. (Changed - was B before.)
Although some landowners may still plant E. globulus as windbreaks or ornamentals on a limited scale, there
is no evidence that recent plantings are extensive or common. The horticultural variety compacta is a dwarf
form that was once widely used along California freeways (Skolmen & Ledig 1990). One California nursery was
found that reportedly sells seeds (Dave’s Garden 2014), but overall, the conclusion of the California
Horticultural Invasives Prevention (Cal-HIP) partnership is that E. globulus is effectively out of the trade. CalHIP’s surveys of retail nurseries around California indicate that few (<1%) nurseries now sell E. globulus and it
is included in their list of “retired” plants because it is so rarely found for sale (Cal-HIP 2014).
2.6 Potential for long-distance dispersal
Score: C. Rare dispersal more than 1 km by animals or abiotic mechanisms.
Most seeds are distributed by wind and gravity; calculated dispersal distance from a 40-m (131-ft) height, with
winds of 10 km/hr (6 mi/hr), was only 20 m (66 ft) (Skolmen & Ledig 1990). Some seed is moved by such
agents as flood, erosion and birds, but usually seed is dropped within 100 feet of the parent tree (Bean &
Russo 2014). In studies of plantations in Florida and South Carolina, elevation was the primary predictor of
seed dispersal and establishment (Callaham et al. 2013). Eucalyptus seeds can potentially be dispersed long
distances by water (Rejmanek & Richardson 2011). In general, however, seed is not easily dispersed over
large distances (Skolmen & Ledig 1990, HEAR 2007, Rejmanek & Richardson 2011).
There is no evidence that eucalyptus seeds are eaten or dispersed by birds:
“It is an important characteristic of eucalypt that its seed is not disseminated very far from the tree. Wind is probably the
only important agent of seed dispersal in the eucalypts. Although cockatoos and parrots [in Australia] feed in the
crowns, there is no record of seed being carried off and dropped elsewhere nor have viable eucalypt seeds been found in
the excreta of any bird or animal.” (Florence 1996)
2.6 Other regions invaded
Score: C. Invades elsewhere but only in ecological types that it has already invaded in the state.
Public Comment, Cal-IPC reassessment of E. globulus

Page 29

Eucalyptus globulus has great climatic adaptability, with the most successful introductions worldwide in
locations with mild, temperate climates, or at high, cool elevations in tropical areas. Although it generally
grows well in countries with a Mediterranean or cold season maximum rainfall, it grows well also in summer
rainfall climates of Ethiopia and Argentina (Skolmen & Ledig 1990). In California, E. globulus populations
already exist in regions suitable to its naturalization (CalWeedMapper 2014).
E. globulus will not grow in places that freeze. Cal-IPC’s statement implies that it is capable of growing in “cool
elevations.” The final version of Cal-IPC’s reassessment should say explicitly that E. globulus does not grow where there
are frequent winter freezes.
3.1 Ecological amplitude/range
Score: A. Widespread: the species invades at least three major types or at least six minor types. Invades five
major habitat types: scrub and chaparral; grasslands; bog and marsh; riparian; and forest (see Worksheet C).
There is no evidence and none has been provided by Cal-IPC that E. globulus invades forests. It is shade-intolerant
3.2 Distribution/Peak frequency
Score: C. 5-20% of the occurrences of any of the invaded ecological types have been invaded (see
Worksheet C).
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