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The Rocky Mountain· exotic p1ant pro~ct .is designed to determine (1) what 
exotics are capable of :invading disturbed sites :in mapr vegetational 
(environmental} zones of the Northern Rocky Mountains and (2) whether they 
are capable of invading near~ax cla:;ed vegetation in these zones. As an 
accessory activity we are determining (3) what natives are :invading the same 
d:isturbed zones since we hope to find, among them, species likely to be 
succe3Sful. on these sites and therefore species that might competitively exclude 
exotic :invaders. A second acce:sory p:ro~ct of interest to managers, but with 
lEss immediate scientific value, was designed to (4) record the present 
distribution of mapr weeds along roadsides of Grand Teton National Park as 
they were recorded in Glacier during 1983-84. 

Methods 

To determine the invasion capacities of exotic plants we have sampled majJr 
vegetation zones for exotics (and invading natives) (1) in constantly disturbed 
zones betweP_n high ways and adjacent ditches, (2) in heavily disturbed, but 
presently succeeding, sites acre&B the ditch, (3) in deforested, but otherwise 
little d:isturbed, sites between the road cut and adjacent near-climax vegetation, 
and (4) in the adjacent near~ax vegetation itself. These zones represent the 
range of d:isturbance types found in most habitats. We have studied zone 
(habitat series and type) invasio~uscept.ihility at roadsi.te sites because 
disturbed microsites suitable for establishment of invading species are available. 
We are studying invasion of native vegetation at adjacent sites because 
competitive effects there will be exhibited on a oockground of similar 
environmental conditions and .seed availability, i.e. the oockground conditions 
are well controlled. 

To record the present distribution of weed species in Grand Teton National Park 
we listed those exotics present at paints located at one-mile intervaJs along all 
mapr roads in the park. A comparable pro~ conducted .by C. Key and D. Lang 
in Glacier invOlved making species lists at paints spaced at l/3 m.ile intervaJs 
along mapr roads of that park. 
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Results 

We now have data on exotic invasion of disturbed and undisturbed sites in four 
of the six mapr environmental zones (.including eleven habitat types) listed in 
Table 1 and need more data from three regionally important types indicated 
there. The 57 sites sampled in 1984 and the 50 sites sampled in 1985 represent 
the Abies, Thuja - Tsuga, and Festuca zones well. In 1986 we hope to sample 
fifty or more additional stands representing the Tundra, Pseudotsuga forests, 
and Agropyron grasslands needed to support statements about exotic invasion in 
the region. To that end we have taken reconais:;ance trips along roads of Teton, 
Yellowstone, Glacier and intervening areas. 

Preliminary data suggest that our study will finally recognize the four groups of 
exotic species (Table 2). The :fust group occupies relatively warm-dry 
Festuca-Populus sites and further study is needed to determine its adaption to 
Agropyron grasslands of the foothills as well. The second appears in warm sites, 
wet or dry, and it seems likely that sampling to date may have adequately 
outlined its distribution. The distribution of species of the third moist forest 
zone .is r;robably well deliniated. A fourth group appears to be localized in the 
Abies zone but further sampling is required to determine its capacity to invade 
lower Pseudotsuga and higher Tundra zones. 

The capacity of the species which enter a zone to invade undisturbed 
vegetation .is indicated by the presence of the plant in undisturbed sites 
adjacent to infested roadside sites. Aggressiveness maps for 36 species 
appearing in Weaver and Woods (1985) include most but not all species we 
expect to identify in the Northern Rockies. Study of these· tables suggest that, 
at least in Glacier, introduced pasture grasses, Chrysanthemum leucanthemum, 
Euphorbia escula, and Centaurea maculosa are invaders deserving tight 
management. At the other extreme, species like Hordeum jubatum, Plantago 
lancealata, Pantago maj;?r and Veronica officinale are of little concern since 
they are apparently restricted to constantly disturbed sites. Incorporation of 
data from other areas and vegetation zones will permit us to appropriately 
magnify or temper our initial impressions of the aggressiveness of individual 
species. lt will also help us to identify invaders not yet in a region (e.g. Teton 
or Glacier), but likely to invade a zone there when they arrive. 

Exotic species might be controlled by quarantine; by continual elimination via 
cultivation, grazing or herbicide spraying; or by competition. lf we assume that 
the native invaders are also entering disturbed sites a list of maj::>r invaders 
may indicate species w hi.ch might be seeded as exotic-excluding competitors. 
Table 3 provides a preliminary list of the moot aggressive native invaders 
corresponding to each of the four exotic groups listed above. 

Conclusions 

Sampling conducted during the summer of 1984 in Glacier National Park showed 
that a sampling of "natural experiments" can tell us in what environmental 
zones mapr exotics can survive and whether they can invade native vegetation 
there. 
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Table .1. Progress in a sampling of: major veg~tation zones needed to 
forcast the exotic invasion of: s1te appearing in major 
environments of the Northern Rocky .Moimtairis. 

Vegetation zone 

Tundra 

Abies lasiocarpa 

Tsuga heterophylla 
and Thuja plica~ 

Pseudotsuga menziesii 

Festuca grasslands 

Artemisia tridentata 

Artemisia arbuscula 

. 3 Agropyron sp1caturn 

Habitat .. types studied and .location 1 ' 2 ' 3 

none, plann]<I for Glacier and The Beartooth 
Plateau 

Arnica cordifolia2 yaccinium scopariu2
1 Xerophyllum tenax, Clintonia uniflora 

Clintonia ~flora1 and Oplopanax 
horridum 

none, planned for Yellowstone 3 , .Glacier3 , 
and intervening areas 

F 'dahoe . . 2 estuca 1 nsls-Agropyron can1um 1 Festuca scabrella-Festuca idahoensis 

F 'dahoe . 2 estuca 1 ns1s 

. 2 Agropyron sp1catum 

lvegetation of Glacier National Park sampled in 1984. 

lvegetation of Grand Teton National Park sampled in 1985. 
3vegetation of Glacier National Park, Yellawstone National Park and 
intervening areas to be sampled in 1986. 
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Table 2. ID=atioo and agre9siveness of major eJtOtic plants in Glacier Natiooal Park. 
'lt'.e plant list: runs fran general invaders, to those rrost: cx::mron in grasslands, 
grasslands and dry forests, warm grasslands and forests, cool-dry forests only, ani 
warm rroist forests ooly. The environments were indicated by clinax camunities; 
additional data on plant relationships to degree of disturbance appear in ~ndix 
Tables 1-37. Tabular records give the highest recorded values of constancy (P) arrl 
cover (C) for each sp!Cies in each envirornrental t"(£:e. 

Species Envii'O'nlrentaltype 
Festuca Populus 

Aqrostis alba 
Brcuus inermis 
Centaurea ma.cu 
Cerastium vulgar 
Dactylis glater 

~lilotus alba 
Phleurn pratense 
Plantago major 
Poa ccmpressa 
Poa pratens is 

Ta:-:ncac..nn offic 
Tragopogon dubi 
Trifolium hybr 
Trif~lium prat. 
T:'i:oli'..!n ~roc 

AOTCOV'r'On reoen 
~ui;t'.lS of~i 
Al yssum alyss 
~i·:::ac;c sati.v 
Arabis glabra 

Ci::siurn arve 
Hor=e'..!!!l jubat~ 
Linaria 'r..llgaris 
Verbasc..Im thap 

Cirsium canaden 
Linaria dalmat 
Phalaris arund 
Rt..""t"eX acetosa 
Artemisia at:si 

Crrysanthemum leu 
Cirsium vulgaris 
Plantago lane 
Sile!:e -::-..:.c..1balis 

Trifolbm acrra 
Trifolium ret:ens 
Hvoeric..::n c:eti~r 
VerbaSC'..mt -of fie 

l 

i 

p c p c 

3 3 
6 2 
9 17 
4 0 
4 1 

1 0 
9 2 
4 0 
8 2 
8 4 

8 1 
4 0 
2 0 
1 0 
7 2 

9 
4 
8 
0 
1 

0 
10 

5 
10 

9 

10 
1 
6 
3 

10 

1 0 \ 0 
9 1 10 
5 0 1 
0 0 l , 

0 0 L 

3 1 9 
1 0 1 
2 1 0 
2 0 1 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
1 0 3 
0 0 0 
0 0 0 

9 
0 
5 
0 
0 

0 
7 
1 
6 
5 

12 
0 
1 
0 
3 

0 
4 
0 
0 
0 

2 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

Abies-xero Abies-clin Tsuga-clin Thuha-oolo 
p c p c p c p c 

5 0 7 1 9 5 6 3 
8 8 10 6 6 7 5 10 
3 0 3 0 2 0 6 4 
2 0 0 0 4 0 0 0 
3 0 4 0 8 4 4 0 

1 0 0 0 0 0 2 0 
9 10 10 9 7 2 9 7 
2 0 7 2 8 15 7 3 
8 0 7 0 1 0 8 2 
7 4 7 3 9 13 9 4 

9 8 10 4 1 12 9 5 
4 0 2 0 0 0 4 9 
8 4 9 8 1 1 9 3 
6 6 2 0 7 5 9 3 
8 2 8 3 7 1 7 5 

0 0 0 0 0 0 0 0 
2 0 1 0 0 0 3 0 
0 0 0 0 0 0 0 0 
0 0 0 il 0 0 0 0 
2 0 1 0 0 0 0 0 

0 0 0 0 4 0 1 () 

0 0 0 0 0 0 1 0 
0 0 0 0 1 0 1 0 
0 0 0 0 1 0 6 2 

1 0 1 0 0 0 0 0 
0 0 1 0 0 0 0 0 
0 0 1 0 0 0 0 0 
1 0 0 0 0 0 0 0 

0 0 1 0 0 0 3 0 

0 0 2 1 7 5 9 6 
0 0 2 0 2 0 7 0 
0 0 1 0 4 1 l 0 
0 0 3 0 0 0 3 0 

0 0 2 0 4 0 3 0 
8 2 8 2 1.() 13 9 5 
0 0 0 0 l 0 0 4 0 
0 0 0 0 2 l 1 0 

Environrrent.al zones are indicated by climax ccmrunities (Pfister et al 1977 arrl 
~ggler and Stewart 1980) OCC'..:pying them. Festuca scabreLla-Fest:'.lca idahoensis, 
Pooulus trenuloide~. Abies lasiocaroa-Xeroohvllum tenax, Abies lasiocaroa-<:lintonia 
'.mi.flora, Tsuga heterophylla~lintcnia ilniflora, and 'nluja plicata~lopanax 
oorridum. Alpine ani drier grassland zones are to l:::e added. 

2 
Tabled constancy values (P) give t..'1e number of sites (out of ten) in t.l-te type in 

·Nhi::h t.."le plant was found and cover values give the highest percent cover recorded b 
any disturbance zone. Less corxiensed s'l.liTII'aries useful for exa'lti.ning the capacity of 
the exotics to canpete with natives in open or closed stands appear in a~ix tables. 
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~~le 3. ~ative s~ies mos~ aggr7ssiv7iy invading ~lac~er National Park.roadsi~es 1 

~ six envLronmental zones. SpecLes WLth broad altLtudLnal ranges are l~sted f~rst 
conifer forests. The and followed by those only found in grasslands and moister 

presence of each s~:eci3s is dictated both by a percent constancy figure (P} and a 
~rcent cover (C) figure • 

SpeCies environmental type 
Festuca 

Achillea mi11ef 
Agra!?~'"!"on can rr.. 
AgratJYrcn spic 
Anapha 1 is marg 
Antennaria rose 

ll.ster laevis 
carex spp 
Epilobium angust 
Epilobium pani 
Festuca idaho 

Festuca scab 
·Fragaria virg 
Rosa sop . 

gropyron can a. A 
As ter spp 

raniurn vise Ge 
Lu 'pinus arge 
Lupinus seri 
~nstem::m conf 
Potentilla grac 

Potentilla fruti 
E::!U i seturn arve 
A:..'l: i ca latifol 
Pinus contorta 

Cir::aea alpina 
Alnus sinu 
Geum macr 
Rubus parvi 
Salix spp 

p c 

9 1 
2 0 
5 2 
1 0 
4 0 

1 0 
3 0 
l 0 
0 0 
9 3 

6 0 
6 l 
8 3 
5 l 
6 1 

4 1 
1 0 
6 6 
6 0 
6 1 

5 l 
l 1 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 I 

Pop.llus 
p c 

10 2 
9 l 
l 0 
0 0 
0 0 

0 0 
3 2 
0 0 
1 0 
0 0 

1 0 
6 0 
4 1 
3 0 
8 4 

4 l 
5 3 
4 1 
3 0 
5 1 

1 0 
5 4 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
l 0 

Abies-Xero 
p c 

10 4 
6 3 
1 0 
4 0 
5 1 

7 3 
6 2 
4 0 
0 0 
2 0 

2 0 
5 1 
1 0 
3 0 
2 0 

l 0 
0 0 
5 2 
5 4 
4 0 

1 0 
0 0 
1 0 
2 6 

2 0 
4 0 
0 0 
0 0 
3 0 

I 

Abies-clin 
p 

9 
2 
l 
9 
1 

6 
3 
1 
6 
4 

3 
9 
0 
0 
0 

0 
0 
0 
0 
0 

1. 
0 
1 
1 

1 
0 
0 
2 
3 

c 

3 
1 
0 
2 
0 

5 
1 
0 
0 
1 

1 
4 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
2 

0 
0 
0 
l 
0 

Tsuga-clin 
p c · 

7 1 
0 0 
0 0 
7 1 
0 0 

5 2 
4 1 
0 0 
0 0 
0 0 

0 0 
10 5 
1 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
5 l 
0 0 
0 0 

8 1 
l 1 
7 9 
4 2 
l 0 

\ 

I 

Thuja-oplo 
p 

6 
1 
1 
8 
2 

2 
4 
3 
1 
1 

5 
7 
1 
0 
0 

0 
0 
0 
0 
0 

0 
2 
0 
2 

0 
2 
0 
3 
6 

c 

1 
0 
0 
0 
0 

1 
1 
0 
0 
0 

4 
3 
0 
0 
0 

0 
0 
0 
0 
0 

0 
l I 
0 
1 

0 
9 
0 
2 
1 

I 

I 
I 

1 The roadside zone described here included the shoulder aild both ditch slopes. These 
descriptions are suppbrted by tables si~lar to the exotic species tables appearing 
in appendix tables, but which are not presented here. 

2
Envirornrental zones are· indicated by clirrax carmunities Pfister et al. ~-977 and 

Mueggler and Stewart 1980), occupying then: Festuca scabrella-Festuca idahoensis, 
Po-pulus treruloides, Abies lasiocarpa-Xer~hyllum tenax, Abies lasiocarpa-clintonia 
uniflora, Tsuga heterophylla-clintonia uniflora and Thuja plicata-Qplopanax horridum. 

3 
Constancy is the ntJilt)er of sites studied (out of 10) at which the species was 

found. Cover tells the average percent of the ground covered by that species in that . 
site type; it rray appear lON if a species has high cover at a site familiar to the 
reader but absent from other sites in the type. 
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Sampling during 1985 in Grand ·reton National Park was concentrated in similar 
environmental zones since the most used (best roaded) parts of both Teton and 
Glacier National Parks are m the Abies-Festuca zone. W int:ertime analysis of 
the resultant data will better demonstrate (1) the variety of invading exotics, 
(2) their performance in a greater variety of related habitat types, and (3) the 
degree to which p1ants present in one part of the regmn haven't yet reached 
another. 

Sampling planned for the summer of 1986 will extend our conclusions to 
vegetation important in Teton, Glacier, and Yellowstone, but inaccessible to our 
sampling design. To find road sites suitable for the estimation of exotic plant 
effects in the extensive areas of the Tundra, Pseudotsuga, and Agropyron zones 
of the parks and the regmn they represent, we need additional samples roth 
from the alpine of Glacier and the Beartooth Plateau and the upper foot:hills of 
Yellowstone and similar areas between Yellowstone and Glacier. 
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