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a h e  behaviors of 434 hikers visiting the heavily used Bench 
LakolSnow Lake Trail at Mount Rainier National. Park were 
observed to assess the effect of a verbal interpretive messaae on 
mmpliance with minimum impact hiking recbmendatioc.  
Significant relationships were found ktween compliance and 
message exposure, and a variety of situational and demographic 
variables. 

Entrsductlon 
Off-wail hiking at Mount Rainier National Park is of increasing 
mnccm. Many of the trails aocessible to the day use visitor are 
located within fragile subalpine meadows. Off-trail hiking within 
these areas creates a variety of undesirable impacts including 
trampled vegeta~on, bare ground areas, soil enusion. and a 
mtwork of unsightly social trails. Enmuraging minimum impact 
hiking is important not only for minimizing impacts on the 
resource, but also for enhancing the park visitors' exp~ience .  The 
effects of the quality of the natural environment on visitor 
experiences have been well dncumcnbd (Brown, Richards, 
Daniel and King 1990; Daniel, Brawn, King, Richards and 
Stewart 1989; Vaske, Graefe, and Dempster 1982). 

Mount Rainier's day user service area includes tile growing 
a,mrntinities of Seattle and Tacoma. Washington, which are 
wielrirr a two to three hour drive of Mount Rainier. Day use 
visitation from these areas is projected to i n ~ ~ e a s e  as the popula- 
tion within the Puget Sound area of Washington state continues to 
g o w .  From 1980 to 1990 the thrcc county area, Pierce, King, and 
Snohomhh, on the eatern shore of the Puget Sound. experienced 
a 22.3% ppulaGon inc~eanse tc; 2.5 million people, rising by 
465,870 (U.S. Ukpartment of Commerce 11Y8Q; 19901. It has been 
hcumented that most of the off-trail hikers in the Paradise m a  
of the park were in-state residents. thus exzerbating this 
mmagerneslt prohiem (Johnson and Swearingen 1988). 

Because of the high levels of use md fragrie habitats. the park's 
wilderness management plan i t~ Iudes  regulations which prohibit 
off-trail hiking in the Sunrise and Paradise day use mas. 
Although it is not illegal, off-&ail hiking is discouraged in the 
fragiIe meadows outside of these wstx4cted areas. The existing 
park management policies are based on those methods that are the 
most effective in deterring off-trail hiking, yet l e s t  offensive to 
the visitor (Samora I99 1). 

The intent of this study was to investigate possible mlulagement 
stxategies to disu~urage off-trail hiking. Specifically the indirect 
malagenlent appruach of presenting a verbal ixtk~rettve rnessage 
was tesrcd for its ef$C^Gti\reness on increasing hiker ronrpliarce 
witfa aninimrun h p a c t  hiking recommendations. 

Mankedo (1985) suggest that land managers need to cornmu1;i- 
cate clearly to visitors the reasons for a proposed astiion. Mercer 
(1984) recommends that education and information programs 
include not only minimum impact skills md techniques to avoid 
impacts, but also information about wilderness $i?hiiosophies, 
values, history and policy, managemerlt techniques. and 
information about the ecosystem itself. Further, interpretive 
programs must be designed to reach people at all six levels of 
Kohlberg's moral development (Christensen and Dustin 1989). 
Messages should be designed to create some conflict or 
dissonance to encourage people to advance to the next stage of 
moral reasoning. The r~co~nmcndations provided hy these 
previous studies were incc~rporated into the message design teskd 
during this study. Stage one of KoNberg's mural development 
was eh ina t ed  from the message. since no Formal sanction for 
off-trail hiking is enforced in the study area. 

Metbodis 
SubJwts 
The subjects involved in this experiment were day visitors to the 
Bench LalcolSnow Lake Trail at Mount Rainier National Park, 
Ashford, Washington. The Bench Lakeisnow Lake ?'rail receives 
intense use during the summer months. Between 94) and 120 
visitors hike the trail on an average summer weekend day. 'Ihe 
trail is 1.3 miles long and of moderate difficulty. It leads to one of 
the mast scenic areas of the park. Subjects included day hikers on 
Fridays through Mondays during the second half of July. and the 
entire month of August, 1992. 

Data Colhtloa 
Hiking parties approaching the trailhead were systematically 
assigned to the experimental or control group. On-site. personal 
interviews were conducted at the trailhead prior to hike initiation. 
While subjects were completing the survey. the interviewer 
recorded the assigned group and individual numbers o f  the hikers, 
hiker descriptions, time of the i~ltervicw, and experilnenCi1 or 
control group status. 

Following the interview, the interviewer. wearing a Student 
Conservation Association uniform. informally delivered the 
verbal interpretive message to hiking parties assigned tr) the 
exprimental group. The opportunity for conversational 
interaction (comments and questions) between the hikers and 
interviewer existed. I h e  message was as foliiows: 

"On yorrr hike tad~xy. please sruy on iiesignated trails. ( f ynu  ,qn ri, 
I ~ P  InkeshOres or beyond rhe wv#erfl-rlf. be 10 walk on rh t t  
rc7cLs, because rhe madaws andforesrs yoid nrr crboia to enter 
are unique and fragile. They are easily dunaged by trmnpling. .4s 
fa, ar 15 people walking aflthe frail in the smne location can 
cause noriceable cianznge to the sails and veger~irion. 
Relreger#ic/n e$hnsfilnded by tax rinilars are a~1y  swces-ifiii if 
people slay on the trails. vyou enjoy rhe area from :tu rrc1ii.y. 
furure generations %*ill he able to enjoy irs beauty ns w,eli. " 

Following the interview and message dcIivery, the interviewer 
summunicat& the aqsigned group number. the individual subject 
numbers. and hiker descriptions to the observers via a hand radio 
transceiver. This was done once the hikers wcrc on the trail and 
out of sight and hearing range. 0 1 1 c ~  the hikers approached the 
take, hidden observers, dressed in casual clothing, observed and 
recorded the behaviors of the hikers and whether the hikers 
camplied with the message. The observers utilized binoculars to 
observe the hikers at a distance whenever pssible, in order ro kt 
unobtrusive. Hikers were observed for rhijry minutes or until the 
hiking party was out of site. whichever occund first. 

Previous studies suggest that attitucftes and behaviors of hikers at 
Maur~t Rrei~mier were most influenc~d by i n k v e ~ v e  messages 
emphsizing that the visitor's beharviox has a direct impact on the 
vegetation (Johnson and Swearingen 1988). knderwn and 



Pilot Study 
A pilot study of rtre procedures was conducted during the first 
two weekends of July, 1992. 'Ihe boundaries of the study area and 
the length of the observation time were determined daring the 
pilot study. Also, inter-rater reliability was estdblished for the two 
observers ernployed in this study. lhe two observers 
independently recorded observatitjns on 13 hiking parties to 
ascertain the consistency of their ratings. ' f i e  observers came to 
the same conclusion regarding curnpliance levels ninety-two 
percent (92%) of the time. l h u s .  &elr findings were judged to be 
comparable and were used for further statistical calculations. 

In addition. a manipulation check was perkxmed to confirm that 
the experimental group and control groups perceived a difference 
m their treatments. This step was important in ascertaining the 
effectiveness of the verbal interpretive rnessage. As suhjecb 
returned from their hikes, they were asked whether they had 
received a message on minimizing hiking impacts prior to their 
hike. The subjects' answers were reeorded on the master sheet 
next ta their previously logged information. For the twenty-three 
cases checked, the participants' perceptions were in complete 
(100%) agreement with their assigned treatment groups: 
experimental groups members perceived receiving a message. 
control group members had not. The manipulation check 
therefore confinned the use of control and experimental groups. 

bdependent Variables 
The independent variable pertaining ti, the rnain research question 
was exposure to a verbal interpretive message on rnirlimiun 
impact hiking techniques. Other independent variables measured 
during the interview were age, gender, education level. ethnicity, 
location of the subject's permanent residence, occupation, group 
make-up. hiking exprience of the individual. membership in 
environmental organiz~tions, visitation at visitor information 
centers. and exposure lo park educational information sources. 
Other independent variables recorded through observations were 
the size of the hiking party. the number of other people present at 
the study area excluding other party members. and the number of 
non-compliant hikers present excjuding other party members. 

Membership in environmental organizations was used as an 
indicator of envimnmenlal concern. This measure was part of a 
reiiable and valid envirurunenbl instrument developed 
by Schahn arid kiolzer i 1990). Environrnentai action such as 
conservatic?~ organiz~tion membership is a stronger measure of 
environmental concern than positive environmental attitudes or 
verbal commitment to &e envirorunerlt (Van Liere and Dunlap 
1981 f. Higher correiations existed between indepndent variables 
and responsible environmental behavior when the sub:=% had 
ties to an environmental organixation (Hines 1984). 

hpendent  Variables 
Level of compliance with the recommendation to stay on the trail 
or  walk on rocks while off-trail was the dependent variable 
measured through observatiorrs of hiker behavior. Visitors were 
considered to he complian! with the miniinm impact hilring 
recommendations if they stayed 1161 the trails, or walked on rocks 
to avoid vegetation while traveling off-trail. Visitors were 
considered to be non-compliant if they intentionally stepped off 
the trail for a short distance to stand, sit or photograph: walked 
off-trail for longer distances or durations without walking un 
rocks; or created environmental impacts in addition to off-trail 
hking such as littering. harassing wildlife, washing in the lake, 
picking flowers. cutting or carving vegetation, building a 
campfire. and disturbing or removing natural features. 

Resule 
hseriptlan af the Sample 
Eight  hundred eighty-four individuals were ir~cirided in this study. 
Four hundred nine were exp)rcd tc) the verbal message. four 
hundred seventy-five were rnot e x p s e d  ') the message. and four 
hundred thirty-four of these individuals were nbsewed. Clverall, 
the majority of hikers 154%) were non-compiiant with the verbal 
message. 

The average Bench b k d S n o w  Lake Trail h&er ... 

43 was Caucasian 
Q was a colfege graduate 
gt was employed in a managerial or professional occupation 
gt resided in the Seattle-Tacorna area of Washington 
gt was aged thirty-one to forty years 
gt h ~ l d  in a family grttup of khree to five persons 
Q had no children in their hiking party 
@ started their hike during mid-day between I I a.m. and 

1 p.m. 
Q biked one to five times during the previous year inclhtding 

h p s  to Mount Rainier 
@ was not a member af  an environmental organization 
QP sought an easy trail with scer~ic beauty 
@ sought participation in wildflower viewing, photography, 

and wiidlife viewing 
9 hiked for two to three hours. 

Relattonshlps between Independent Variables 
and Compliance 
Exposure to message. B a e d  on the results of a chi-square 
analysis, a significant relationship was found between exposure to 
a verbal interpretive appeal for minimum impact hiking and 
compliance [c? (1.4) = 44.87, p = . 
individuals who did not receive the message (64%) were non- 
compliers. sompsreJ to forty-two percent T42%) of rhe 
~ndivlduali who did reccivc the rnessane. 7he  rnaioritv of - 
message recipients (58%) were u?mpl&nt. 

Age. Based on the results of a chi-square analysis, a significant 
relationship was found between age group arid compliance [C2 
(4,4) = 47.99, p = .(POQI]. The majority of hikers aged sixteen to 
twenty (69%:), thirty-one 1 0  forty (53%), and forty-one to sixty- 
five (67%) were ivrrnpliant with the minimum impact hiking 
recommendations. Ironically. all of the hikers who createcf 
environmental irnpacts in addition to hiking (e.g, harassing 
wildlife, littering') were aged sixteen to twenty. The majority of 
hikers aged twenty-one to thirty 157%) and over sixty-five (67%) 
were non-compliant. 

Level o f  education. Based o t ~  the results of a chi-square analysis, 
no significant relationship was found between level of education 
and compliance [c' (6.4) = 17.50, p = ,58031. 

Gender. Based on the results of a chi-square analysis, no 
significant relationship was found between gender and 
compliance [C (1,4) = 4.711. p = -314921. 

Ethnicity. Based on the results of a chi-quare analysis. a 
significant relationship was found between ethnicity and 
w)rnpliance {CZ(5,4) = 114.45. p =  . 
African AmericansBlacks (73% j w 
of Asian AmericanslOrientals (78%) were non-compliant. 
CaucaqiansNb'hites and "other" ethnic groups were equally split 
between compilers and non-compiiers. Only one Hispanic and no 
Native Americans were observed. 

Emation of residence. Based on the results of a chi-square 
analysis, a significant relationship was found between location of 
residence and compliance [c2 (61.4) = 267.62. p = .00001 f .  lPle 
majority of hikers residing within King and Picrcc Counties of 
Washington State (Seattle-Tacoma ares) (59%) were non- 
wmpliers. The majority of hikers residing in other counties 
within Washington State (52%). residing out of state (60%). and 
in foreign countries (56%:) were compliant with the mirrirnm 
impact hrking recommendatior~s. Oniy King arid Pierce County 
resldcnts were observed creating envirrtnmenlaI impacts in 
addjtion to those from off-trail hikirtg. 

Orrupatit~re. Based on ~ + e  results trf a chi-square analysis, no 
significant reia6ijoship was found heween  cupat at ion and 
compliance [c' (9.4) = 28.412. p = .38W]. 



Group make-up. Bastxi on the results of a chi-square analysis, a 
significant reiatiorlship wts found between group make-up and 
cnrnpliance [l'? (7.4) = IBh.465, p = . 
hiking parties corripriscd of intliviciuals (765%). arid farnlly groups 
(56%)  werc co~npiiant. These fan~iiy grvups did not necessarily 
contain children. Many were rnanied couples and other 
cornttinatior~s of adults. 'l'he majority o f  groups comprised of 
family a t d  fricnds (5 I %>Irl,), friends (53%). and organized gwup 
tviirs (i241%,; wcre nun-cumpliant. Specifically, organized group 
tours comprised of church groups (lCH)%) and foreign travelers 
( I W % )  were not;-compliers. while an organized group inor 
comprised of a hiking club ( I  OO%) complied. 

EiikSng party size. Uascd on the results of a one-way analysis of 
variarlce, a sigr~ificant ctiffcrcncc was found between co~npliers 
and nori-compliers with regard to hiking party size [F =- 4.27, p = 
.CKf't]. S~xcifically, there wcre larger party sizes (ic = 4.10) with 
those who traveled off-trail wi!hout walking on rtxks, compared 
to the party gizes (i = 3.58) with those who either stayed on the 
trail or wrilkd on rocks while off-trail. As hiking p'a.rty size 
increased. cc>mpliance decreased. 

Number of other p o p l e  present. B a s 4  on the results of a one- 
way analysis of variance, a significant difference was found 
between cornpliers and non-compliers with regard to the number 
of others present (excludii~g other party members) [P = 5.66, p = 
.OM]. Specifically, there was a greater number of others present 
(2  = 1.34) with thosc who traveled off-trail without walking on 
rocks, ctrrrzpared to the number of others present (i =.60) with 
Uiose who stayed o n  the trail. As the number of other people 
prcwnt at the site increased. cornplianice decreased. Individuals 
who created environmental impacts in addition to off-trail hiking 
were the exception. ' the few individuals observed throwing rocks 
at wiltllifc had rllt other people present. 

Nirnther of non-ccimpliant hikers present. Based on the results 
of cr (me-way analysis of varimcc, a significant difference was 
found between cirrr.~pIiers and non-cortlpliers with regard to the 
riun~hcr of nor>-cor-rrpliant hikcrs [F = 4.70, p = . 0 2 ] .  Specilical- 
ly, there wcre rnctre non-co~npiiant hikers present (ic = .6X) with 
thorc who traveled off-trail without walking on rocks, than with 
those (?i = . I % )  who stayecl on  the trail. As the number of non- 
cotnpiiant hikers prcsent at the site increased, compliance 
dccreascci. fnclivitini~ls w t ~ o  created errvirt)nmentaI impacts in 
iiiirlltion lo off'-mil hiking were the exception. 'lhe few 
intiividuals nbservei! Iluowiilg rtxks :tt wildlife hati no other 
people prescrir. 

B m e l  t ~ f  hiking experielace. Based un the results of  a one-way 
analysis elf varia~ce,  no sigrliflcarrl difference was found between 
compliers and rloncorn[:Iiers with regard no the level of hiking 
experience at Mount Rainier [b' = .27, p = .X47j, 

Dc~rc* of eaavirrtnnaenhl coneern. Ilegree of environxnerntal 
concern was rueasurcd as the number of rnernkrships in 
enviror~inental orgar;iz:rtions. Based on the results of a chi-square 
analysis. no slgnificatlt se1a:ii)nshlp was fuunct between the 
degree of eilvirorrlrrerltal cot!ccnt and compliance [C2 (5,4) = 
26.304. p = .ISSOj. 

Visitor center visitaiicar~. k3rssi.d o n  the resuks of a chi-square 
u~alysis ,  a significant rclatior~ship stas found between visitation 
at vkitor infgrination centers andcnmpliance fC2 (1,4) = 17.623, 
n = ,00151. The traaioritv of both visitor center visitors (53%) and " 

ion-visitors (58%) were non-compliant. Further analyses show 
that visitation at some visitor centers exhibited a significant 
relationship with compliance, whi!e others did not. Visitation at 
the I.,ongrrrire Museum and the Paradise Visitor Center was 
related to rninirrruin impact compliance. The relarionship between 
visitadon at Urc H~x,sngmire IIiker Infornxnlion Center and 
m)lnpliinrlce qproaches strkeiiticai significance. Significa~t 
rclatinnships were not f i~und between visitatior', at other visitor 
infr,nnation centers and cornpiiauec.. It is uncertain what Pacfors 
associated with h e s c  visitor irnformation centers influenod 

compliance. Visitor center visitors could have been expr)sccl to a 
ranger. indoor exhibits. o r  a variety of orher intespretive media. 

h r k  ducat$onal InPormnPion Hjairces. Baascd on the results of  a 
chi-square analysis, no significant relatioriship was fiiurnd 
betweerr overall exposure t educatiolnal inforriation sciurces 
prior to the hike ;and compliance [c2 { i,4) = 2.31 15, p = ,5103f. 
Through further analyses. i t  was apparfcnt that scirne educational 
infomation sources influenced lcvei of cornpliancc, whilc others 
did not. 

There was a significant relationship between e x p u r e  to 
naturalist's waldtsltalks and cornpliance [c:? (1.4) = 15.3905, p =- 
.0015j. The majority of individuals who were z x p s e d  to a 
naturalist's walk or talk (70%1) werc compliant with the minilnuin 
impact hiking recommendations. The rrmajo~ty of hikcrs who 
were not exposed to naturalist's progasns (52%) were nou- 
cornpliant. Naturalist's walkdtalks wcre thc most powerful 
educational information source in inlluealcing cunipiiancc in this 
study. 

Based on the results of a chi-squnre analysis, a significant 
reiationship was found between exposure to iridwr exhibik 
and compliarrce [c2 (1,4) = 7.7248 g = ,052 11. The rnajoriiy of 
individuals who were e x p s e t ?  to indoor exhibits (59C,%~) were 
compliant with thc rnirlirlautn impact hiking recommenadaiions. 
7 h e  majority of individuals who were not exposed to indoor 
exhibits (54%) werc norm-con~pliant. 

There was a significant rcjatiorrship between expjsiae to 
personal contact with a park ranger a d  coanpliance [ c 2  (1.4) = 
8,3912, p = ,03861. The rrtiijorily of ir~dividuals who were 
exposed to personal contact with a park ranger (60%) were 
comptiarrt with tfte minirnum irnpact hiking reco~nmcrtdaliung, 
The majority <of individuals wht7 were not exposed tn cnntact with 
a ranger (53%) werc nor?-cc~rnpliant. 

Presesace of chiidsea. Based on the resill~s of a chi-square 
analysis, a sigrxit3cant rclittit.tr~ship was found betwcei~ the 
presence of chiidrert in the hiking party and cotnplialce jC2 11,4) 
= 27.0396, p = .00002j. ?'he rnaijority of both inriividuals hiking 
with children (59%~)  and without children ( 5  1%) were non- 
compliant, Fewer individuals wi31 children cnmpiii'd hy waging 
itn rocks while off-trail. c o n ~ p x e d  to individuals without children. 
Further, there wa? a significant relatic~nship hetween the ages of 
the children in the hiking party and compliance IC'' ( 1.4) = 
5 2.9952, p = .I9431 1 j. Although the majority of hiking parties 
with children of any age were non-compliant, a iargcr proportion 
of indiviiiluds with chiidren aged five to  h e n  (7294.J) were wn- 
compliant than those with children aged eleven In fifteen (60%) 
or under &ve (56%). 



Hn s u ; m n q ,  individuals who cr)r~~p!ied with tke n~inimum impact hiking rccomendat io i~s  can be tiescrthe3 as !i>llov:s. '!'he iii,i,j~:rity of ihc 
foliowirrp gri.>i~ps ronzpl i~d (ail relatioriships shown were shtisticaily significant): 

@ African hrrlcsiciiris (73%) 

W:rshir~gtora State (excluding King and Pierce Cut~iirics) 
other states 
forcigil counkies 

@ those hiking alone 
with family 

9 those who bad fewer otirer people present (i =.60) 

@J those who had fewer ii~t~-t 'ompliant people preserrt (k z.18) 

QP those with s~nollcr party sizes (i 53.58) 

QP those wt!o visited the 1,angrnire Muscuin 
Paradise Visitor Cer~tcr 

d3 those exp:secf. k(> 81:ituralist's programs 
contact with a park ranger 
indoor exhibib 

Individuals who did riot a ~ n j t i y  with thc nlirlitnurr~ impact hiking recosnrnendations can be described as ti~lio\vs. ?'he i ~ ~ ; i i o r i t y  crf the 
ft~llowing groups were non-corrif)ficrs (nil relai io~~st~ips shown were statistically significru~t): 

c#g&!?izeri group tcrurs {!34$'<:? 

@ thmc with l:irgcr b;;ir.ly sixes (i .; 4.llf) 

9 hiking jr:trtic!, wit11 chtirlrcn aged llvc to tcn 
agctl eicvei~ to fifteen 
aped untPer five 

Cokec%usioas and Imapliwtin~ls 
Morragc!nrewt bmp!icwtit)ntz 
Thc in!cn! of this siriiEy w a s  to test L'ne el'fk.ctivcncss of a verbal 
interjs*.trvc ancssage irt dc~crrirlg off-trail hiking at Mtzunt Kairiict 
Natio~lal Park. 'l'hc rsiost itnp)rtunt irnplicatinn of this study is 
that a .~~er.flal interpretive message about mirlimizirlg hiking 
impactis, dcsigncct ti, challei~ge irrdjviduibls at various s t a g s  of 
moral deve'it-l[)rfie:~!. i x  rclatctf to hiker behavior. ?he resuits of 
this study confirm finc%ing~: of previcti~s rese:krch &at personal 
contiict with the mess;ti:c? rtelit8rtri?r is t!le r n ~ s t  effective 
Interprcrive: irlctilc1t8 to i i ~ i t ~ i c e  t~ck~iivioraj ch;tilges (Vv'agstaff arltl 
Wiisi+r~ lWli \. 

i:itar.pri:ratit:a~ L.;I:! bt: sur.ccs.;fuily err~pktycaf to rcduce off-tr;iil 
hiking irn;xici~ is: Srxm Ii&r.. I'r.mciicaX intcq>retive m e r h d s  d ~ a t  
affect hiker. i>i;!wi;,r r?cci: iv be devciopd allti implemented. 
ir!caiiy. : i rr!i:gt:i or "~~!Iui;:cc~ would bc stiatiorieil a! !he most 

heavily used txaiff~eads to pritvide i i  I?lcsSiigC sl!niicu ti9 t41c oric 
used in this study. "i'hl: appeal ofpcrsor)ai conG~ct lrr~d the 
i@rnporal proxi~nity of the message deiivcry rriid hike initistiorr 
should produce subs~intivc effect?; rtr? behavior. 

h substitute for trailhead ir~tergreiatiori is the de1i:erl; of 
rnirlirnum impact apivzais by interpreters ijri r.ile visitor. ccnteri. 
'I'he findings of this study show that prsonal  <ont;lci wirh a pmrk 
ranger infliienced hikers to hc r12orc coinqi1i:inr. I:iiidli?g.: suggest 
that visitors to strlnc visirur ccnlcrs arc moif iikcly [hart tlic ~r?iii.e 
ittrlrulation to hc complianr. Altho~ig11 rite i : z i ~ l  rilsdi:~ to wiriz!~ 
visitor ccnter visitors w e n  e.xv.;,wti is ur ik t~ourr ,  it i s  {x-iasiisic that 
r1lessagc.s p'ovided by ir~terprctivc t-;rilgcrs at infor.rn:~ri:>~l dosks 
~klrbundecf hikers to stay on the Cxaiis. ci.!ie. pcrsclrral coniact 
provided by riiitgers delivering mc.?i;ages to visitc,rs who reilticst 
traii infomation should be effective in cic?:~crring off.-trail lirkirig. 



C'jihcr. interprciivc ioch!iii;iics, although not tested for their 
r.rf,-cr.ii~~rlt.ss ilurirlg this study, should he itnplerner~red fo reach 
ditrsc vlsili)l's whci do 11c)t go to visitor centers. o n e  such option 
xi~uici  i..e to inlirrrn i-.ir;iiors through traiihead bulletin hoards. 'The 
l~tiliciiil hoitrd.; ~ { j l i l d  serve as a reirlforcemen! for irtdividuats 
who reccivet! the verbal message. and thc boards could provide 
sitc vpclf ic  ir~fi~rri~nti:,rr. .E'r:tiihoac? hulletir) bowls should ht.. 
~ i h i i u ! ! y  attrdc!ive ;iiic2 iri:espn.ctive. no1 rrtcrr: l isb of rules and 
rcgiiialic?i;s. 7111: tc~iljxirai proxi~niry of [tiis message expi)swe 
~i:chiiiclult: to hikc i:~itiatiori shuultf prove to he. successful. Mot all 
iiikcri huwcvcr will rcaii bulicrin L ~ > i ~ t i s ,  especially those who 
have f~jiniliiirity with or hrivc previously visited the area. Methods 
hy which t c - 3  rclickr liiriii n:slticrits prcscr~ls a concerrt. 

~rz!ci.pre!irtic~!i using tlrocltures is ;inother method by which to 
:ic!ivcr ii~iriiirrur~~ iirlpnct appcais. Drochurcs can be used to reach . . 
:.isiii!i.s who reyr?est trail information hy mail. Communication 
vi;i r r l i i i i  miry i r ) ~  the orily rrio;rri: of'iiircct corrcspniience for 
hortii: visitors ulro iio not visit visirttr centers. Fazio and Katcliffe 
( 1080) cniph;i.;izc that rcspoiiscs to mail i~~quiries froin the public 
axe nut hcirg f'iilly utibzt-il lijr dissemination of resource 
protectit)il iitforincrtion. Exp~sure  to brochures was not reiated to 
cor!iplianctt irr th i s  study. 'lhis tirrdit~g i s  not surprising, because 
inosr i'isilc~rs rcccit,c the official park mc~p&~rochure upon enterirlg 
the park 'l'ite pwk rnapitirochure tictcs n~!t corrtiiin miniakurn 
iinpact tlikirjg infbrrr~arii~r?. 111 nclciition. no other brochilrcs were 
heiilg utiii~eti for rriir-ii!ri~arn irrrpact hiking infomatic>n 
ilisser~iiiiaiii~i~. f .i~c;is ( I 9 8  1 j warns th;it brwtiures may fail if the 
foc:iri i s  t i )<> nivrc-iw, if $hay J i i  riot contain iiiformatior~ about 
ei!joying tttt: park, or  i f  the reaclers are already familiar lrwh the 
topic. Ile also expfains that visitors may nor read the brochure 
hei!re crliharking or; tlicir hikc, if (lie brochures ;ire distributerl at 
[fie park. Sli,iiuj.. (!!)X$) itas foiiiltl that brochures are iess 
effective t i lan other interpretive rncthuds in sorne situations in 
cricouiaging ilcsireil heinavior changes. 

C'i)xnpl.iancc with rnliiiinuia irnpact rncssages may be increased 
ri~rotlgta scver:~i iither siratcgies. C'hristcnscn and Clark (1083) 
cxpfrain lhar single sc>lufions arc rarely effective in producing 
nlirior rub: c<irrlpl iancc. (':,mments made by several hikers 
suggest Lhal irnlaovcti trail design may i~icrease compliance. 
&ve;-;il hi kcrs si.il;gci;te;i thril off-trail hiking would he reducerS if 
tail:; were built t o  gotxi photography sppnts, fakeshnres, over- 
locks. and [viirlis :;i irttercsl whcrc visitors are tempted lo go. 
I'iachis ii!r hiker:, to  h t o i l  ;ins1 rest should also be incorporated illto 
trail iicsigii. Illhcrs stiggcsicil psovid~ng a designated trail around 
the latie and piacirlg hoardwaiks over sensitive areas. Ikrhaps 
suirlc of  lile .sori;tl triiils coultf be itpgradcd and designated as 
official trails. 

A~itlitior:;iJ!y, irnpsovirl~; irai! m;irkings and camouflaging social 
trail:; shoultl cncourngz compliance. ' f i e  existing social trail 
nctwi)rk is exkri;ivc, ariel creates a confusing scerlario for hikers 
wf,.lirx intend ti> comiily with inininnurn impac: hiking rccommenda- 
iilins. kl:jiiy ~ ~ i ' i h c s e  ir;iilw :ic'cess the lakeshore or are trail links 
cncirciing lPic lakc. Sgxric social triaiis lead to nowhere, while 
c,thcrs x e  i i ~ i ~ f ~ ~ i i t t ~ ~ i l .  jl li.kri.i; i11;ig' experieilce difficulty in 
clistirjguistiirig \wtweer: clcvelrrping sr)cial trails, well established 
i-oci;rl traili, anci ih'?riooai B'31.k; Service tfesignated traiks. A well 
iri!entionaii hiker niay easily be lead off-trail by fo1tou:ing a social 
b'iii!. iZ  st:indnrcii~.c~f systcirt for designated trail marking could 
prcvcr11 this prohlern, i f  ui~desirable social traijs arc blmked off or 
rnaskecl. 

a .  i:xiitiiig .: . tr:iii sig!iage is ~;rnh!crnatic. A sign exisb along-the 
Naric-ma! p a k  Service designated trail which reads "END OF 
'i'i ! i t  k%,liiiisi"T,%~NI:I:~ 'T'RAII. - Travel Safely Causing Mirrimtirn 
;hii:i~ac~ Beytirid 1 icrc." ' 1 % ~  wail cttntiiaucrs unchmlgcd for quite a 
tlisi;ti;ci: bcyoiiii rllc higr.1 I>i:l;:rc fading. Ibese  diaectiim arc 
corifrisiilg tc: tiif: hlkcr.;. !ndivi,ii!eis ini;Wui.-led to walk on riwki; 
when they ie;rve ti:c: ti.;iil ! I l ; iy  i3clievi: that they shoi~id commence 
Lqzsc ~riiriiinurir ir~ipaci iiikinlp practices iinrnediatciy after passing 
llic s i p .  -l'iris sign ~ILK~*ll i~l l t  iila)' have (.l:llfused sOnlS hkcrs arid 
c!rniequei:t.iy ioweszd ccxnpiiancc rates. I'erhaps his sign should 
tse moved !o thc aciuri! ci:J of the traii, and the: text shouid remind 

hikers to disperse their impacts, walk or: rcxks, wiii ;r.ioid 
wrunpling vegetation. 

Recnnzmendaditrns for Further Rusearch 
It is desirable that the effects of intc:pn.etivc :slessitgss arc iristing. 
Funher research should I= cor.lductcd to  rictcrrninr if  hikcr.s retain 
minimum irnpact kno*lcdgc ari'ter thcit. v i i i t  and whether ?he 
effect of the i~rterpretive tncssagc r ~ r r  hiker be't:iviuz. ccrriti:iiles 
during other fiikirtg trips at !he park. 

This study nccds to he replicated in tlis?irii:tly different firean of 
Moutlt Rainier Natiorial I'ar.k. Sincc Mor3sit Rairiicr ii; a rcbriveIy 
large park, iiiffcrsnl park :$reas ;ire cr,rnsidi:rabiy istilaled I-t~nn 
each other arrd nnay draw visitors fn:rn i.cp;xa!e l(>i:al ;n~pulalions. 
Other highly impir~ted day 115c sites dascrve f i ~ t h e r  in-icsiigation. 
The fiildirlgs of this stuify arc site specific arit? c:in ntjr he 
generalized to all locations, coiiciitit>rrs, hehavitrrw o r  siiilatir~ns. 

In addi t io~~ to repliicating this study at a variety ctt'hiking sites, the 
study should he replicated tising a variety of irircrpreiive media. 
Various it~terpretive media need to he tested fix their relative 
effcxtivencss in irrtluci~cirrg rr~iriirnu!n impact hiki:ap iwhavior. 
'lie results of'this stuciy indicate that verl7;ll inessages s c  in some 
way related to hiker heh:rvioc: however, for I;rgisiic;ll rcastnts 
irtierprelers are unlikely tc! he statictixed as each irailhead to deliver 
minkmum impact messages. Practiciil interprctivc mehods  such 
as trail signage, t-aiitrcad 1~ulletin hc,;tcils, t*nx:hure.i; Inbr?ming 
visiterrs of cunforrning trail behavior, rnessapes pscavidcd by hiker 
information cen!er rarlgers, al~tomatwf slitlc programs. indoor 
exhi birs, and natiiralist's prograrni; sholixltl ix: evaluated separately 
and in comhinatinn to identify useful stratsgies Etr rniriirnize 
re6;reatr;orral impacts. 

Finally,  naturalist"^ pvgrarns were ideritifiicr: ;LS i!i!i.rpretivc 
media which have a ~wwcrfui irlfluericc o n  hiker hcllavior. It 
wouid be beneficial tc? evaluate why certain visii.t)a.s chix~se a<, 
attend naturalist" pprgrams wiiiIe ctif,ers do nut. X4i~'k rnzbirrtgers 
can learn ways of adapting curr.t:ttt progi-;tins to 'rwirer. iilcct the 
needs of  park visituis. N w h  inforrnaticx; wauid bc uscfui in 
mdetiaag park pogriir1-1~ li) iitlract grcziov ;ttier~i!a!icc. lncrcased 
attendance can ortly prtPciiuce a greater pi-opxtion rji '  iniormcd 
ctrnstituents who arc likely to hccome resoitr'ce stewards -- 
advocates of park protcctii?n. B'wk !~aturalit;t's pnjgrarns need io 
sensitively adtfress important tilreats to tile park's ci:vir~>nlnei~td 
qulllity, while providing ix~sitivc so!uiinizs aiict pr;a.;iical means 
for the visitor to make a ditt'ercnce. 
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