
ro
p
d
re
co
to
ex
th
o
n

p
si
fa
m
o
su
m
ta
ra

p
es
co
re
ed
sa

th
p
ba
et
vi
so
st
ti

fr
ve
an
co
de
es
ta
sh
an
de
th
re

si
tio
tio
Th
re
di
ef

6 
Glacier NP Unde

Visitor impacts, facility maintenance, and 
ad reconstruction in Glacier National Park 

resent a continuously recurring problem of 
isturbed lands and the need for effective 
vegetation procedures. While roadcuts 
vered with native grasses and forbs point 
 someofGlacier's successes, areas ofhigh 
otic species density or bare slopes suggest 
at revegetation treatments were inadequate, 
r that it may be impossible to re-establish a 
ative community on all disturbed sites. 
In 1992, Glacier NP began a monitoring 

rogram to record the status of revegetated 
tes in order to evaluate possible sources of 
ilure. Monitors describe target plant com­
unities for project locations, against which 

verall revegetation success may be mea­
red. Program objectives are to improve the 
ethods and learn the limits of what revege­
tion can accomplish, so that realistic resto­
tion goals may be established. 
The monitoring program includes (l) a 

re-disturbance visit to describe the site and 
tablish goals in terms of a reasonable target 
mmunity, and (2) periodic monitoring of 
vegetated areas to judge how well the seed­
 and planted species are faring and how 
tisfactorily long-term goals are being met. 

Site Analysis 
Effective revegetation efforts begin with 
orough site evaluations. The monitoring 

rogram's Site Analysis procedure, loosely 
sed on Forest Service ECODATA(Jensen 
 al, 1992) ocular plot methodology, pro­
des a systematic framework for recording 
ils, microclimate, animal use, vegetation 
ructure, and species canopy cover informa­
on relevant to revegetation needs. 
Data on these characteristics are taken 

om a representative plot. Based on what 
getation is on the site, what grows nearby, 
d the management plan for the area, a target 
mmunity is suggested For example, a 
leted roadside turnout in a lodgepole for­
t, which will be mowed yearly, may be 
rgeted for the understory lodgepole low 
rub and herbaceous community. Two site 
alyses frequently are conducted, one to 
scribe the disturbed site to be revegetated, 
e other to describe an wtdisturbed plot that 
presents the target community. 
Once goals for the area have been set, the 

te analysis involves making recommenda­
ns for plant material use, fertilizer applica­
n, mulch, plant salvage, and soil salvage. 
e site analysis procedure is structured to 

cord current site and plant community con­
tions, set revegetation goals, and guide 
forts to meet those goals. 
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arious staff members who conducted site 
lyses during the summer of 1993 have 
td this a valuable planning tool. The 
iled record of species and their abun­
ce in the target community is useful when 
d mixes are prepared and nursery stock 
ds estimated Soils and microsite infor­
ion may suggest special planting and 
ering requirements, which are figured in 
ingtheplanningprocess. Thevalueofthe 
 analysis will be realized fully many years 
n the road, when it will serve as a refer­

e for determining how closely the product 
evegetation and succession resembles the 
et community. 

Revegetation Monitoring 
onitoring procedures utilize both 

roplot and ocular survey methods, and 
lve recording many of the same plot 

racteristics that site analysis does: Growtd 
er, species cover, erosion status, vegeta­
 structure, and disturbance history. In the 
-term, these data will allow successional 
ds to be followed to determine the time­
e in which components of target com­
ities establish, or to reveal that the target 
munity was not a reasonable goal for the 
, given our methods. In the short-term, 
ystematically revisiting monitoring sites 
 recording, for example, exotic species 
ence, germination of seeded species, and 
r of planted shrubs, we will be able to 
tify areas where we need to improve our 
niques. 
our monitoring schemes of increasing 
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uired for each area depends on the reveg­
ion measures applied, site location, and 
lihood of the site • s being problematic due 
actors such as continued disturbance, 
r soil, or slope. 
 backcowttry campsite that has been 

cked off, seeded, and mulched is appro­
te for very basic Level I monitoring. The 
stions of interest here, rapidity of site 
very and exotic presence, are addressed 
ily by ocular plot estimates of ground 
er and canopy cover of trees, shrubs, 
aceous species, and noxious weeds. No 

cific data about revegetation species are 
ected. This rapid site assessment is in­
ed to flag any area that needs remedial 

on due to exotic encroachment, erosion, 
ontinued disturbance. 
evel II monitoring is the backbone of 
cier's program and has been used exten­
ly. In addition to making a general 
luation of soil surface status and total 
etation cover, the monitor makes species 
 of at least the dominant exotic and native 
cies present. Mortality, growth, and vigor 
lanted shrubs and forbs is quantified, as 
cover, density, and reproductive status of 
ed species. This level addresses success 

evegetation measures and may prompt 
nges in procedure. For example, numer­
 exotic species were recorded in monitor­
plots on imported soil used at a construc­
 site, while salvaged soil in the same area 
 very low exotic cover. These observa­
s suggest the use of unpasteurized im­
plexity have been devised, suited to dif­
nt needs. The intensity of monitoring 

ported topsoil is questionable. 
Continued on page 7 
Park Science 
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ble the target community, or will reveal 

y Design. Glarier NP. I~ report. 
Robin. 1993. StMary Roadside Revegetation Exper­
nt Progr8$$ Repott. Glacier NP. In-park report. 
A Level ill monitoring procedure involves 
stablishment of permanent microplot and 
hrub transects to collect data suitable for 
tatistical analysis. This level has been uti­
ized in deleted turnouts along the Lake 

cDonald section ofGoing-to-the-Sun Road, 
here half of each turnout was seeded and 
alf was not. Data will be analyzed for (1) 
stablishment and growth of seeded species, 
2)relationshipsbetweennativespeciesseed­
ng and exotic species cover, and (3) survival 
nd growth of nursery stock (Potter, 1992). 
In some circumstances, a Level N exper­

ment may be appropriate to evaluate effec­
iveness of various combinations of revege­
ation treatments. Two Dog Flats grassland 
n the St. Mary valley was disturbed by road 
onstruction in 1992, and the most effective 
eans for restoring native vegetation along 

he roadside , while discouraging exotic es­
ablishment, was not known. A study pres­
ntly is underway to evaluate the effects of 
 1) the slope-stabilizing nurse crop Re-green 
a sterile wheat hybrid), (2) herbicide appli­
ation, and (3) seeding of native species on 
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th
is study is a collaborative effort be­
n Dr. Rob Tyser ofUIWI-LaCrosse and 
ark's reveg staff. Level N monitoring 
ods are not standardized, but in this case 
on canopy cover data from randomly 
ed microplots. Another Level N study, 
tigating various mulches, is anticipated. 

Management Implications 
though the monitoring program in Gla­
s still in its infancy, the results of the first 
eason' s monitoring efforts are promis­
In the past, target communities have not 
 described in detail for use by park reveg 
ers. Resource managers' ideas and 
 about the success of reveg treatments in 
us sites have not been recorded system­
lly. 
is monitoring strategy compiles all data 
t the site, from both site analyses and 
reveg monitoring, into one computer 
ase. Computer programs are being 

loped to facilitate rapid report genera­
Years of records will indicate how long 
es for a revegetated site to begin to 

with r
tion, 
seedi
ods. 
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at our goals are not realistic. Data review 
espect to reveg practices (species selec­
mulch use, topsoil application, time of 
ng) may prompt us to change our meth­

acier NP is trying to get away from 
ices that merely "patch up" distuibed 
 and make them green again. By adding 
imension to our revegetation program, 
pe to learn to fine-tune our methods and 
ome closer to approximating the orig­
re-disturbance community. 

nderbilt is a Biological Technician at 
erNP. 
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