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Introduction

The establishment, growth, and persistence of fmative' plant species pose a serious threat to natural
ecosystems. Even though not all Aeative species cause significant economic or egiold harm, a
smaller proportion of these plants may be invadiard may significantly alter community composition,
successional pathways, nutrient cycling, hydrology, and fire reginmssive plants can alseduce or
eliminate threatened and endanged native species populations (U.S. Congress 1993, Busch 1995,
Myers 1997, Brooks 1999, Stein et al. 2000).

While invasive plants constitute a major problem in the lower 48 states (Randall 1996), Alaska has
remained much less affected. However, oves tast ten years there has been a marked acceleration in
the rate of introduction of nomative plants to the state, probably driven by movement of goods and
people (Carlson and Shephard 2007). Invasive species management has become costly in Alaska, with
an annual average of $5.8 million spent between 2007 and 2011 (Schwdrer et al. 2012).

The susceptibility of native plant communities to invasion is largely a function of the degree of natural or
anthropogenic disturbance (Hobbs and Huenneke 1992). akkA] nomative plant occurrence is most
strongly correlated with higluse, and therefore highly disturbed, areas such as urban centers and
transportation routes. Invasive plants are able to establish in these types of areas because there are
more opporunities for introduction, less competition from native plants, and an abundance of
disturbed substrates on which invasive species thrive. However, in some cases invasive weeds have
been documented moving off the human footprint into natural ecosystemsntérior boreal Alaska,

these species include, but are not limited @aragana arboresceiSiberian peashrufy Crepis

tectorum (narrowleaf hawksbeargdHieracium umbellatuninarrowleaf hawkweed)Melilotus albus

(white sweetclover)andVicia craccdbird vetch;Lapina et al. 2007; Cortdurns et al. 2007, 2008;

Conn et al. 2008; Villano and Mulder 2008).

In addition to direct anthropogenic factors, climate change may also affechative plant

establishment. At higher latitudes climate changeniore pronounced (Holland and Bitz 2003), which

may lead to a higher rate of nemative species establishment and accelerated population growth in the
future. Nonnative species are often better adapted and more compati{iRrentis et al. 2008) than

native species, so they may be at an advantage with changing weather and temperature patterns.

Native speciesften have slower migration rates (Malcolm et al. 2002, van Grunsven et al. 2007) and

thus are likely to lag behind invasive species in their respaa environmental changes. The

compounding impacts of climate change on invasive species augments the need to prevent and manage
non-native species in Alaska.

Ly !'fFaill Qa o 2-habBve plantBpedds wdieipresent gs of2818. Many nafpezies of
the boreal forest are stress tolerant, but askowto reestablish once they are removed (Grime 1979,
Haeussler et aR002) [ the native stresgolerant species areliminated from an aredy disturbance
(e.g. by fire, clear cut logging,ads, resource extraction, pipelines) habithecome more availablor
opportunistic speciesncluding nomative plants Consequently, as the frequency and scale of these

! Nonnative plants are those whose presence in a given area is due to the accidental or intenticvdudtibn by
humans.

% Invasive plants are nenative plants that produce viable offspring in large numbers and have the potential to
establish and spread iratural areas (AKEPIC 2005). Some invasive plants have strong negative impacts on native
ecosystemsgause important economic losses, or can be detrimental to human health.

¥ Common names are derived from the PLANTS Database, plants.usda.gov



types of disturbances increase, so does the chance that invasive speciesimtiibdaced and
succesfully establish (Byers 2002).

Burned areas in Alaska are a special case fomaine plant management. In the conterminous United
States land ikighlysusceptible to nomative plant invasions after a forest firdue to the incease of
disturbed habitat and unintentional dispersal by firefighting activifldsbbs and Huenneke 1992,

Brooks 2001, Harrod and Reichard 200&Exposed soilpcreased light and nutrient availability, and
reduced interspecific competitiooreateideal conditions foropportunisticinvasive pecies tathrive.

Forest fires also create a complex matrix of disturbed and undisturbed plant communities that can
provide a transitional foothold habitat for nemative spetes to invade more intact aregRejmanek

1989, Harrod and Reichard 2001). Alaska has one advantage over the conterminous United States, in
that most of the areas burned by forest fire are far away from anthropogenic disturbance and
conequently have fewvectors for invasive propagule introduatis.

In Alaskaresearch hagreviouslybeenconductedregarding the likelihood of plant invasion in burned
landscapesBurned habitats most likely to be invaded were mixedié@mndeciduous woodland or open
forest prior to burngVillano and Mulder 208). Furthermorejn a greenhouse settingnvasive species
germinate better innterior Alaskasoils from low severity burns relative to high severity burns (Villano
2008). While the scope and severity of burns are qmedictor of habitat invasibilityinvasion into this
habitat requires a seed sourcé sufficient sized result in establishment. Consequentlye

importance ofpropagule pressure from a nearby seed souscicreasingly recognized as a critical
element in invasions

This project soghtto determine if firefighters and their equipment have introduced nmative plans

into remote areagluring fire management effortand whether burned areas in Alaska are susceptible
to non-native plant invasionAreasin Alaska affected by forestdis in 2009 and 2010 were visited the
summesof 2012 and2013(Figure 1) Areas prioritized for surveys include known locations where
firefighters were on the ground, the edges of private allotments where there was a likelihood of
firefighter presence, aghcabin sites where soil disturbance and foot traffic are probable. The Alaska
Natural Heritage PrograiAKNHPat the University of Alaska Anchoragatered into an agreement
with the Bureau of Land Management (BLM) State Office to conduct these suiueyisig is provided
by the BLM while the field work, data synthesis, and report writing are carried out by AKNHP.

In total, nine burned areas were visited: Turquoise Lake, Katlitha, Big River, Cheeneetrak RiVer,
Holonada, Paddld,ittle BlackandBig Mountain A total ofl04acres were surveyed;omprising

0.0128%0f total burned areadn these nindourns Here wedescribe the sites visited and presence or
absence of nomative speciegsee Table 1) Only a few of these sites showed signs ofiobs human
influence. Unlesstherwise stateddzy RS NJ G KS & & A of@aclysteid8sariptiorik Gh beA y 3 &
assumed that the areas surveyed were in a pristine setting. One site that had originally been on the
itinerary to survey, the Titna burn lated between McGrath and Fairbanks, was not visited due to dense
fog. The total acreage burned in the 2009 and 2010 fires was gleaned from the Alaska Interagency

/| 22NRAYFGAZ2Y [/ SyiGdSNRAa& CA NBtpl/atstap® iNiBgovkingt fideHistod/1 I &
imf.jsp?site=firehistory



http://afsmaps.blm.gov/imf_firehistory/%20imf.jsp?site=firehistory
http://afsmaps.blm.gov/imf_firehistory/%20imf.jsp?site=firehistory

In addition to documenting the presence and absence of-native species, this study also identified
two plants rare to AlaskaCicug bulbifera(bulbletbearing water hemlock, G5§at Big Mountain 1 and
2,andBotrychium alaskens@\laska moonwort&S3) at Turquoise Lake.1

* Conservatiomanks: G = global rank assigned by NatureServe, represents the conservation status of a species
within the entire range of the species; S = state rank assigned by the Alaska Natural Heritage Program.

G5 =Secure; common, widespread, and abundant

G4 =Apparently secure but uncommon; some cause for lb&gn concern because of declines or other factors

S3 =Rare within the state; at moderate risk of extirpation because of restricted range, narrow habitat specificity,
recent population decline, small poptian sizes, a moderate number of occurrences



¢

Figurel ¢ Areas burnedacross Alaskén 2009 and 2010 that were surveyed in 2Dand 2013



Tablel - Areas covered by burns and surveys
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Turquoise Lake 2 91885.4 18.9 0.0206 0.1
Adjacent to Turquoise Lake

(Farewell Airstrip) 1 N/A 6 N/A 5

Katlitna 2 6569.7 7.1 0.1081 0
Big River 2 33261.9 9.3 0.0280 0
Cheeneetnuk 3 37527.4 11.2 0.0298 0
Wood River 1 125381.6 2.7 0.0022 0
Holonada 3 7909.5 15.2 0.1922 0.01
Paddle 1 417429 17.5 0.0419 0.1
Little Black 3 349449.9 4.6 0.0013 0.001
Big Mountain 2 83746 115 0.0137 0
Total 20 777474.3 104 0.0126 5.211
Methods

Prior to going into the field, maps of the burned areas and relative severity of the burns were reviewed.
Areaswere chosen for survey points based on the following criteria:

1 Presence of known cabin, airstrip or other structure within or near the burn

1 Areas with documented firefighter activity on the ground

9 Edges of private allotments (presumably firefighters wdnydo protect the perimeter of
private holdings, even if there is no documented record of activity)

9 Areas along a dispersal corridor, such as the Iditarod Trail or a river

1 Early seral habitats

Once in the field, actual survey sites were determined by whilee helicopter could be safely landed.
Where there was known anthropogenic disturbance on the ground, we tried to relocate the site as was
practicable.

When surveying sites with clear human disturbance, we walked the area that was disturbed and most
likely to harbor nomative species. For example, we surveyed an obvious fire line, four wheeler trail,
airstrip margins, property boundaries, and the entire clearing around cabins. At undisturbed sites we
tried to survey a circle of at least one acre.

Fa most sites photos were taken of the landscape and vegetation; at a minimum four photos were
taken in the cardinal directions. A detailed list of all observed species was recorded, which can be found



in Appendix I. A score for burn severity was assigoech site, based on protocols established by the

Alaska Interagency Fire Effects Task Group (2007; see Appendix Il). Whastiveplants were

found, they were recorded with a Trimble Juno GPS unit provided by the BLM and subsequently
uploadedintol KS . [ aQa Dbl GA2ylrf Ly@FrairgsS {LISOASE LYTF2N¥I
collected include species name, percent cover, size of infestation, phenology, and date. These records

will also be entered into the Alaska Exotic Plants Information @léafK 2 dz& S 6! Y9t L/ 00X ! f | &
wide database. Tracks of surveyors were taken with Garmin GPS units, and will also be uploaded into

the NISIMS and AKEPIC databases as absence records. Additionally, a paper datasheet (Appendix III) was
filled out at eactsite, which included information on the locality, fire severity, and-native species

infestation size and control actions (where applicable). Alaska vegetation classifications (Viereck et al.

1992) were assigned to each area surveyed.



surveyed sites
burned area perimeter
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Figure2 - Map of survey sites south of McGrathRedpolygons represent fire perimeters; black dots indicate locations of
non-native plant surveys.



Site descriptions

Turquoise Lake 1

Total burned area91,885.4 acres
Burn severity:2
Areasurveyed:17.8acres
Non-native species found:
Plantago majo(common plantain)

Infested area: 0.1 acres

Percent cover: 1%

Stem count: 260

Control actions: none
Taraxacum officinaleccommon dandelion)

Infested area: 0.1 acres

Percent cover: 1%

Stem caint: 2650

Control actions: none

Date surveyedAugust 15, 2013

Coordinates of surveyed sit€82.54092;153.61893
Land StatusSate Patent or TA/State Selected
Landcover classificatior:A.1.j. Closed White
Spruce Forest

Site notes:The nonnative speies found at this site
were growing in a mowed lawn surrounding an
occupied yurt. An old road leading from one airst
to the yurt was surveyed, along wittfige line cut
through the surrounding forest, and part of the air

strip. There is a secondipiastthis site, but it was

not visited, because our helicopter pilot had previowstgountered a hostile resideniThe forest was

predominantlya burnedPicea glauc&white spruce)

standwith an average DBH of sinches. The

shrub canopy included slots of Betula neoalaskanébirch) that resprouted after the fire. ShruBénus
viridis(green alder)Populus tremuloidegjuaking aspen)Rosa aicularis(prickly roseand Sangiisorba
officinalis (great burnet)were also presentChamerion latifoliunfdwarf fireweed)was common in the
area. Colonies of bryophytédarchantia polymorphand Ceratodon purpureusere common orbare
soil and burnt stumpsThe rare planBotrychium alaskeng@\laska moonwort) was found at this site.
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Turquoise Lake 2

Total burned area91,885.4 acres

Burn severity5

Area surveyedl.lacres

Non-native species foundnone

Date surveyedAugust 15, 2013

Coordinates of surveyed sitéd2.60453,
-153.79346

Land StatusState Patent or TA

Landcover classification:B.1.g Closed Quakg
Aspeng Balsam Poplar Forest

Site notes:This site appeared from the air asar
on the landscape. It &so visiblan Google Earth
imagery from 200%s eitheran old road offire line.
Several small trees ficea glauc@white sprue)
were present.Dominant species includéopulus
balsamifera(balsam poplay, Populus tremuloides
(quaking aspenand Betula nangdwarf birch)
Other species found include herbaceous psant
Chamerion angustifoliur(fireweed) Luphus
arcticus(arctic lpine), Galium borealénorthern
bedstraw) and graminoid$oa palustrigfowl
bluegras} Calamagrostis strictgslimstem
reedgrassand Luzulamultiflora (common
woodrush)

11


















































































































