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'&:his study gatbered information about mountdn bike use and 
users on a.~npaved trails in a Raleigh, North Carolina park. 
Specifically, it atbrnpkd lo determine if levels of recreation 
specidization were related to the setting preferences of mountain 

users. " h e  resulh offered partial support for the existence of 
a ~elaf-ioilshin he ti veer^ recreatiorl ~ ~ c i a l i z a t i o n  arrd meferences 
for various sctting attributes. 

Intrasductirsas 
This sttidy exa~~itl'ii the setting preferences of mountain hikers 
fur various ~>ff-n)ad trail features. S ~ c i f i c d f y ,  this research 
!c!okcd at [he tIifierenl setting preferences m p r k d  by mountain 
hikers of differet~t levels of activity s~~cia l i ra t ion  (Bryan. 1977 62 
19791. Malty riiffcrcnt iypcs of off-road trails are c i m e n ~ y  used 
by ini\urii;iin biker:;. [,and manzagers atrd recreational planners, 
ho~vcvci, kave limited koowfeclgt: of' why moun t~ t i  bikers choose 
to ride whcre they do. '1.0 understar~d why riders prefer certain 
Wails. ii is importarit to better ~lnderst,uld their choices for various 
xcttirxgs, With krzowleilge of thcsc preferences, land rnartagers 
will bi: beiter :ib!c to serve paxticipants of Ihis growing activity. 

The increased popularity of mc>unUin bikes has ied to a greater 
presence of cyclists on unpaved trails and in backcouney areas. 
Near twban areas, cycldsls olien use local parks and undevejopi 
bath of land for %air ctff-road riding. 'Re  managers of these 
urban and suhurban areas, however, are often wsry of the 
peserice of mountair) hikers. '['Reir' canticlusness stems, in part. 
from fears that rr~ountain bike use will increase user conflicts, 
erosion, ai~d resource darnage. 'Ilnese fears seem to be paticuilarly 
poiluu!lced near urban areas because parks and open spaces &ere 
are nftctr hcaviiy used. Tlese fears and heavy use have led to 
mmy axas  being closed to ratountain hike use. 

'i,akc Johnson Park in Raleigh, North Carolina is an example of 
an rarl.an!suhurb:m pxk that has become popular with mountain 
bikers. 'She 461 acre park is only 3 miles from No& Carolina 
State Urliversity aid has several large aparwent complexes, 
nurnereus private homes, and a higb school on its borders. It 
cnn?.ains a <:ombination of approximately seven miles of paved 
md unpaved trails which parailel the shore of a 148 acre lake. 
The trails n-~ost often used by mountnin bikers are unpaved and lie 
along the southern edge of the lake. These trails offer bikers a 
vaa";ety of cl~allenging rides that are easily accessible, ifowever, 
rhc Kaicigh I%rk_r and Recreation kpartment has plans to pave 
certain &ails picsciltly popular with mountinin hikers and is 
amsidcring closing the unpaved trails in the park to mountain 
bike usc, 

'lie closure of Lake dohnso~l fkark's unpaved trails to mounialn 
bifrers woutd displace &ese users to other areas, some of which 
already have or are cor~sidering having restrictions on mountdn 

biking. 'Fhe Rdeigh. Parks and Recreation I'kpartmcni is aware of 
ibis facf and is mnsidering designating a?tamstive  rea as for 
mounain bike use. At tbc present rime. huv~ever, no rcseasch 
exis% which idezl~fies the preferences for vuicrus site atolblctes 
m n g  rnonr~&ii¶ bike rlders. The lack of such inforrnalion poses 
a problem, as managers are rrot sme what types of ;areas wodd be 
most attractive to mountain bikers ttnd b~lw to 'Rest design ehe 
Wails in those areas. If managers did know whish spc i5c  s ib  
attributes were preferred by motintiik bikers. ,meas which meel 
the needs of these users ruuid be provided. Tf such areas were 
provided, the mountain bike coimnunity might iw more inclined 
to obey restrictions and accept ctosures ciscwhere. Previous 
research, t~owever. irrdkcales t81;it pt-ticiparlts in$ a recrcatii-jnal 
activity, are not homogeneous (Shafer, 1969). All mountah 
bikers are not iikcly to prefer Ule sane  settings for  &eir riding. 
One variable that has been found m bi: relakc! to setting 
preferences armong recrealinrii~ts is activity :s,wk:iaflzation 
(Williams and HtsK~nan, 1986; Bwcrt 1985; Virilcn and Schreyer, 
1988). IF recreation spcinlizaGr)r? is related 9 0  tke setting 
preferences of mou?~tain bikers, suoi? iriftjrmatir~n would be an 
hnportant consi&raiion for pBariners aitcmlstir~g i o  provide 
suitable Locations for rnc.runbin hiking. 

Related Literrslture 
Mountain biking began it1 the mid I97O's in tile RifDs of Marin 
County, California. Early riders stated with itcach muiscrs and 
began to add compnernls from road bikes. By ailding rnuitipie 
gears, wider tires, and caneilever hrakcs to twach cruisers. early 
mountain bikers found they could ride on the dire mads and trails 
in the area. In 1982, the Speciadizeii bicycle company ii~tmduced 
the Stumkumpr  mountain hikc, rbrc first prtxlucriorn ~nountait~ 
bike ever sold. With the ir;tradncl.io:~ of this new bicycle, a new 
sport W ~ S  illtmdu~ed to the masses {Ker, 1991 ). Sincc &at time, 
the number of mountain hike ridcss in tire Blnited States has risen 
to an estimated 23 miliiior~ in 1902. Moini;airi bikes have become 
so popular that they now represent 8 1% of all hicycles sold in this 
counby (Matinnal Off-Road Dicyclc Assirciation, li;"12). 'Uie 
tremendous increase irr pnpr~Iariry ctf this SIklri sirice the mid-70's 
has generated ncw chaiienges ialr laitti zniirliigers. 

Unlike other outdw)c recreatiiin achvitiss such as I.toatiilg, hiking, 
and fishing, mountain biking has rccclvcd littic research attention. 
Existing studies have fucuscd ora tracker-tnrxtry arcas and tended to 
exarnine user conflicts irivctlvil!g mourit;iin hikers or rcsource 
impacts caused hy rnolanrain hikz:~. I'or exampie, two USDA 
Forest Service studies examined safety cr:r!ccrIas related to 
mountain biking on the Sar;ta Barbara Frornt trails in California. 
As pad of  the study, meetings were held with representatives 
from foar primasy user grorrps of the trails: trikers. qemestfians, 
mountain bikers, md Sierra Club members. ABihaugh variitr:~ 
problems and soiutions were discrrs?;ed, nonc were agreed upan. 
A subsequent survey of h e  users a?f the Front bai ls  led 
reseactten to recomnended that no acticn needed to bc taken 
with regad to limiting mountain bike access. Instead, they 
suggested that managers irnprrrva: safely for trail u:;ers thrc:ugh 
increased signage and user education. Bodr studies aiso showed 
no increases it uail erosion rates due b mountain bikes {USDA 
Forest Service, 1987 & 1989). 

A study by Seney (19990) on :fie relative impacil., of hiker, horse. 
mount;sin bike and motorcycle use on trails sho-wed ti;&', &ail 
damage by mountair) bikers was nor significmt. Kn a preliminary 
study on h e  effects of ntountain bike, fool, a:nd horse traffic on 
expsed soil and soil compacGon, h4ci'iweet.n ( 1992) concluded 
that horse and mountain bike t-&tic al~g:e;d"'e:d ti, show higher 
patkms of ewsion &an those of hikers in Ohio's Slaawxee 
National E:rtrest. '1%~ study also fkmrlil that the iinpach ~f horses 
and m:.iuntain ttikes aa a P-T2 d - ~ d  i, to Iw vcly simiiar. "&'atson, 
Williams and Dalgk (1991) .~wked at %tic exter~t of conflict 
&tween mounbin bikers =in:! irikeri: in the Ratt!ei;riake National 
Recreation Area nem Missuula, Moi~taiia. 71cy compared hikers 
and bicyclists in terms of enviri)nmcnta) rnetining. ~cceprions of 
shiiarity, arid conflict. The fkdings andicaird that hikers 
generaily expressed greater feelings of cgnflic: than bicyciists. 
The conflict expressed, however, did not always affect 



recreational experience or l e d  to spification of objectionable 
behavior. The Firidirmgs did suggest that techniques, such as user 
educil?ioia, mukl be used to reduce conflicts arncrng area users. 
They Found that cyclish cor~sidcrd theinselves more similar ta, 
hikers than vice versa and suggeskd that thk might be due ta the 
fact &at some bicyclists saw themselves as hikers who were using 
bicycles to gain quicker access rc) backcountry are&%. Ihe study 
also speculated that less specializeti bicycle riders and hikers did 
not go into cerbin areas of the Rattiesnke National Recreation 
Area until they had d c v e I o ~ d  a higher level of swialization 
and, therefore, a greater appreciatiz>n for the environment. 

Most recently, fic?ller~hc;rst, Schuett & Olsen (i"d93f e.xmined the 
characteiistics, paferences, and attitlrdes of mountair1 bikers 
using national 6)sesLq iin West Virginia, California, and 'Texas. 
Dati? for the project was gatfiered usizg on-site surveys and focus 
group interviews. 'lhey found tirat rnountain bikers in the national 
forests tended tcr be young, highly educated, aftluent males from 
urban weas. "Mourrtain bikers overwt~elmingly prefened off-anad 
cnndihioz%s. spcndixxg approxhatcly 68% of their time on Isails 
and abandoned roads" according to the auhtxs (p. 26). A 
majority (66%) of resp~ndents were day visitors and nlarly 
reported participating in related activities such as clay hiking, car 
ciampialg, hwkpacking, and photography while visitir~g natic~nal 
forests. Mountain biker's attitudes anif ~xe femnas  werc also 
examined. Allht~ugh riders expressed :if1 interest in bking 
cbanccs. they tlicl not perceive mountain biking tc) he dangcmus. 
The thrce top reasctrrs for mountain hiking werc found to be: 
EnjoymentiT:unlP:x)ve it; Phy~icaUExcrcise; and Nature/ 
Envirtrnment. Access, impacts, and conflict wcre the rnost 
Impor~3nt issues and problems facing moul~tain biking in National 
Fomsrs aucording lo those surveyed. 

?he need for research on the characteristics of mountain bikers, 
conflicts with other users, conunercid opp)rtutniiies, and 
con~munity development pcrtenl.ial resulting from bicyclists has 
bwn rccognired hy two different IJSDA Forest .%rvice Rescarch 
Stations (Magill, 1992). These statiotrs are crlrrer~tly heginning 
rescwch which they hope will ptx~vide rnanagers with infonnatjon 
t: guide planning arrd dccision maIcittg regarding tnourltain 
b~ktrrg, XYowcvcr, no p s t  research has fwxtsed on urban or 
silhurkarr tmo~rnnair-1 hiking meas and very little is kilown aix)ut 
which site att.ihutes rnourthirl hikers prefer. 

Methc~iw 
A cornbination of on-site if~icrvicws a:~d follow-up trraii surveys 
wcrc tiscd to gattler didtik for this study. Data collection took place 
durir~g the tnt~trflrs of Jatluay. Februxy, and March, 1!)93. '!he 
deta was c<~llmlal during systen~aticaliy xht.xlulecf trips of park 
&mils designed tct represent different tirxtles of day nrtd all days of 
the week, One lrip around the lake was rrtade cdnring sche~luled 
weekdays alld two trips (one ~norning ant! one aftcrtroon) were 
made on schederled weekertd days to capture the fas heavier use 
that thccilned on weekends. [luring each trip, interviewers ora 
mtturltain hikes attempted to inkrcept and inte~view every 
moutllinin hiker on the unpaved trails. inhrviews took 
approximately two rninutes each arid wcre used to gather basic 
use infonnaliorn m i  to aaliluire &e user's name and ;dclress so a 
icjllow-up rnaif survey could bc scnt. A total of 54 interview trips 
around the lake wetre a ~ n d w t d .  Each Wrajrc inkaviewed was 
sent a a)py of the mail su,rvcy within five days of their visit. h 
slighrly mocfifietb Diflxnan approach was used which i n m r p r a t d  
two foliow-up mailings to nctnrespndents (T)illnma~, 1978). 

Level of activity swiaiimtion was the indepodent viviabfe for 
&is study. A scries of five questinc>:as were asked related to this 
concept. n e w  questicbns were: "flow long have you keen Piding 
Mt. Bikes'?," "IPow many times in the la.%: 12 nm~o~~ths did you ride 
your Mt. Bike off-road?." "When you ride your Mt. BLe off-~bad 
how b a g  do you usually ride?," arid "About how n~uch is  your 
rnuuntainr bike(9 and all your mountain bikc equlpaner~t worth? 
(Pleafie inclucle ail you?. snourmuin hike gcx e.g.. pump. heinlet, 
cm rack, clothes, etc.)." 7;he fifth rftreslfon imsked "How would you 
reae pusself ;ns a pMicipant in the s p r t  of Mt. Bking'l" and was 
rated uri a seven-pint Kikmt-tyyw scale wherc " i" kdicatd  

"novice" and "7" indicated "exgm"iS\i\l iatltlitivt., index of acdvity 
spcializataen for mrrunuirl biking was ciealcd fruin tlaesc five 
questions by semdLvhfizing &e resplnses i:3 e x h  using Z-score 
bmsfomatinrrs (Virden, 1986). fP!rse Z..sciisei: were then 
su~nmed b form an index score for each respn.2eni. 

Mountain bikers' preferences far vwiria,~:: setting attributes were 
used as the dependent variablzs for analyses. $'references were 
operationali~d by asking resprndenlh io rate ibe desirability of 
various trail attribaules in the nlaiI questionnaire. ' n c y  were asked, 
"Listed below are some of the characterisiici; Uiar irrany kw>pie 
consider desirabie for trails. P l ea?  consider each characteristic 
md circle the nurnkr 6:ak twst ii~rdiciites how dosirabic or 
undesirable i t  i s  ti> you when you seiwt u piace to ride." A list 
i~lcludit~g 18 physical trail setting chinaacteristics followed. After 
each attribute there waq a fiiine point 1iirert.-type scale ranging 
from "1" Y'or "extremely urldcsirablc" to "9" fur "exncrnely 
desirable." The eighteen physjcai atfxit~urr?; to be examined were 
identified through interviews with ~ncnlbers of local inour~tairi 
bikc orgmizations. Tile~e altrihilter iiiciutlcd: "winding trail," 
"hiiis," "fast downhill stxtinns." "natur:il surro~~ndings." 
"technical sections," "single t rxk  traits," "rullingiurldufatinag 
sections," "tong distance," "teei~nicat dcscenh," "lag cri,ssings/ 
obstacles", "creek crossings", "rocky sections", "ioop trails," 
"muddy sections," "bridge crossings," "ic?ng straight sections." 
"level grades," ar!d "smooth trail surfaces." I3cscriptive statistics 
were used to riescnribe the characterist.ics of mc>un~tai~~ bikers 
surveyed and their preferences, ror~elation a~i~ralyscs were used Ut 
examine tile rcIatit)ilships Eittweeri activity specialization and the 
preferences for each of thc settii\g aitrihules. 

Resuiikq 
A told of 141 la~ourttalrr hikers wcrt: jn?.ervicweei along the trails. 
Five users were irncier if; years of ;igc niiil ivere nut rntailrd 
writtcn questionnaires, Of' the 136 xniiutrliriii tiiksrs who received 
nlailetP qtlestionnaires 102 (75%) rcspuntlctt. The characteristics 
of these Ltricrs and dieir trail usc arc sirrnirr~u.izcd in 7'ahic 1. In 
general. the rt~ourit:\iri hike users of i.nke Jt?hn~ont 1";tl.k wcre 
young, male, colilegc..agecd sttrciernts who Itvwf [leas the park. 
?hese ttscrs visited ti12 uripaved t r i ~ i f s  appn~rimately every week 
fr9r about two !lours l u ~ l  rqx~ircd that cn;~vcrticnce, ciosencss, and 
ctlallerlge wcre Uie main reasons for i iJ i !~g fhcrc. The users werc 
pctlonninrrritly singie with inct:mcs itntler S20,Wl and most mde 
their hikes Orm-i rhcir: homes to thc park. 

'l':tizlc I .  Chi~iiclctcristics of trail uscrs. 
--- 

Vouixg maics (~ncaxr age 23.2) 
Average household income of less than %?O,MlC) 
MaritirE statzrs = single 
Ride at park frequency irneatl 35.3 eirne:r ia~ 17 months) 
Average ride lime of 2 hstars 
I.ive he tween^ 1 .. 3 miles born the park. 
Ckcupation - student 

In terms of activity si~cializiition, the ~nour?laiil bikers surveyed 
were varied. Mi)sr rzs~mndearts wcre relatively rleiv to the sport of 
mountain biking with an aversge ofjust ovcr two years 
exprience. Over 50% of the respinderlts had been riding 
~norlntairr bikes for 24 r~xor>ehs or less. There was a group (8.8%) 
of respndents, however, wha gild heen ridirng mountain bikes for 
more than five years. In termns of self..rated skill, almost half 
(49%) of respondents rated themselves as above an inkmediate 
level (> 4) on a 7 - p i n 6  scale. - f i e  average skill level of the 
respor~dct~ts was 4.2. while thc Icvel of skill rrrosi frquently 
repxtcd was 5 (38.2%). Only 5 (4.9% ) respndenb rated 
&emselves as !novices. 011 average the resprrdents r e p r b d  &at 
they faad been mouniain biking 68.6 times In the pmt twelve 
morrths. This represel~ts anorz than one ride ,per week. ,ZIl 
resix'nihntc repjsaai !hat ?hey r d e  fm at least one hour every 
time L!ey went mountain biking. 721e average thne spent riding 
was ovcr two hours {I28.6 rninuks) pr nu?ing. Only 5.0%) of the 
respurrdernts stated that they sods, for ?&wee a half hours or 
longer. %e average dollar value of resp~ndenk"~ bLe(s) and 



quipment was $1127.45. ?Be highest value reported was $7500. Table 2). After Z-score &allsformation b conhul for differeraces 
The responses to the above 5 questions were. combined hto an in the ranges and units of each question, Llae Z-scores werc added 
index to serve as the study independent variable. The resulting to form the r i a l  index of activity sp id iza t ion .  The index 
index had aelatively high inernal consistency as indicaterd by a ranged h m  -7.06 to 11.60. T'he mean value for the spkalization 
Standardized Cronbach's Alpha reliability coe9fficienl of .71 (see index was 0.02. 

Tabfie 2. ReIiab2e analysis for activity specialhtion index. 

Corrected Alpha 
Specialization Item Item Standard Hem-rFota3 If Item 

Mean (n=99) Deviation Correlation Deleted 

Months of mountain bike 
riding experience 28.6 22.7 .4h .66 

Self-rated skill level 4.2 1.2 .58 .6t 

Rides taken in past 1 2 
months 68.6 61.8 .52 .63 

Duration of average ride 
in minutes 128,6 45.7 .32 .7 1 

Dollar value of 
equipment $1,127.45 $1,017.4R .44 .67 

Standardized Item Alpha (Total Index) .71 

Mean calculated based on categories of "Novice I " (coded " 1") thou 

Respondents' preferences for each of I8 trail setting attributes 
were the study dependent variables and were measured on a 9- 
point scale where "1" was "extremely undesirable" and "9" was 
"extremely desirable." The 18 features are shown in order of 
decreasing preference in Table 3 ,  Ail trail attribubs which 
received a mean score greater than "5" on the 9-point scale were 
classified as "desirable" while those attributes with means less 
than "5" were considered "undesirable." When ranked, 15 of the 
18 trail aaibutes were found to be desirable and the remaining 3 
undesirable. 

'Ihe most desirable trail atwibute according to respondents was 
the presence of "winding trail" with a mcan score of 8.1. "hills." 
"fast dowr~hiU sections," and "natural sunroundings" all received 
means scores of 7.9, indicating that these features were very 
desirable as well. The respndents rated features such as " b g  
crossings/obstacles," "creek mssings," "rocky sections," and 
"muddy sections" as somewhat less desirable with scores ranging 
between 7.1 and 6.1. The o d y  feature which drew a near neutral 
(5) response was "bridge crossings" with a mean of 5.5. ' h e  three 
features which received undesirable scores (means < 5) fro111 the 
respondents were, "long straight sections," "level grades," and 
"smooth trail surfaces." These features received mean scores of 
4.4.4.3, and 4.2. respectively. Features that described the 
technical aspectis of the W a i l  ("technical descents," "creek 
crossings." "rocky sections," "log aossings," etc.) were ranked 
lower than features de.wribing ?he trail itself ("winding trail," 
"hills," "naturd surroundings," "single track," etc. j. 

The purpose of this study was to detemnine if there was a 
relationship between the level of activity spscialization and the 
preferences for various setting attributes &ong mountain bikers. 
This relationsfiio was examined seoaratefv for each of the 18 
atbributes usingacorrelation analysis. The;esults of these analyses 
are presented in Table 3, b v e l  of spcia l iza~on was significantly 
(-05 level) related to preferences for six of the trail attributes. 
Spcialkation was positively and signifncantly related to 
prefewncos for "fast downhill sections," "technical sectbrrs," 
"single track trails," '"ethnical descents," and "log crossings! 
obstacles." Preferences for "level grades" were negatively and 
siganGcantIy related to level specialization. 'fie relationship of 

~gh "Expert 7" (codecI"7") 

Diseaassic~ra 
This study found substantial rnourllain bike use at kake bhnson 
Park. The finding that most users were young, male, college-aged 
students who lived near the park was not surpising. Ifowever the 
finding that users visited the u~~paved trails marc &an unce a 
week on average was not expected. It appeass &ah the heavy 
mountain bike use at this park is due more to a srnaX1 core of 
heavy users &an to a Iarge ppulation of infrequent visitors. 

?be prcferenees for tbe various setting attributes provided an 
interesting Iook at the likes and disl&es of anountcjn bikss. 
Winding trails, with a mean score of 8.1 orr a % p i n t  scale, was 
the feature L l e  Jobson Park mounhin bikers preferred the 
most. The thrill of tumilng and csrnstantly changing diaeetion 
seemed to be very appaling. At Lake Johnson Park, the unpaved 
trails wind constantly along the Bake's shore, in and out of txees, 
and up and down hills. "h-t[kUs," "fast downhill sections," and 
"natural smundings" were nearly as desirable (7.9) for riders at 
the park. 

When a trail winds and is characterized by as xrrarry obstacles and 
chdbnges a$ the unpaved trails at kake Johnson Pack, the 
abitiges of even the most skilled riders me &st&. The spciak& 
riders at Lake Johnson Park also seemed to prefer the challenge 
and convenience of the pa&. gbis preference for etidbnging 
areas helps explain why '"single track waifs", which are n m w  
one lane paths, were rinbd so high (7.6). "Skgle track trails" 

icaily contain features such as "hills," '"chnical sections," and 
&st dow&IILs," which, when combined with "wkiding hails," 

definitely provide: specialized riders with the type of k n d n  which 
challenges and tests their skills. As mountain bikers h c o a e  more 
skilled, the a b l i g  to handle varying terrain increases. This fwh 
was supported by responses to oprt-enaled questions a b u t  why 
the respndents ride muunah  bikes and why they ride at Lake 
Johrtson Park. 1'Ite responEs to hot-fa these questions isndicakd 
that challenge was hpr t ana .  Aciditionally, Lake Johnson Park 
provides, challenging terrain which i s  conveniepaGy located. 
SignificanlIy, the orldy other local meas (Fal.1~ Lake and Schenck 
Forest) wb i~h  pmvidd these types of desirable features have 
been ck<>t;ed to moesnhin hikers. 

s+idizatibn and for "muddy sections" was a& 
negative and appmwhed significance (p =,M4). 



T&le 3. Prefmnces far trail atDribw d of braill 
a6buWs. 

M W ~  S W d  Two-tailed 
BL&bu- Preference &viation Pearson r probability R 

&sir&Ic ~ a s i b ~ r s  
Winding T d  8.1 0.9 .I49 .I50 101 
Hm 7.9 1.2 .I79 .082 101 
Fast mwnhill Sacfi<lns 7.9 1.3 ,312 .002 101 
N a d  Smundings 7.9 1.4 .W .670 101 
Technic& Sections 7.8 1.3 ,298 .004 101 
Siaglc Track TIT& 7.6 1.6 391 .000 10'1 

g Sections 7 5  1.2 .039 .710 101 
7.4 1.3 .I41 .I74 101 

Tkchnical Descents 7.4 1.5 .353 .OW 101 
Lag Q3rossingslObsb1~ 7.1 1.8 .249 .014 101 
Creek Cmssings 7 .O 1. -.W7 350 101 
RocLy Sections 6.8 X .7 .013 .%XI 101 
lLoop Ilk& 6.7 1.8 .a01 .W 100 
Muddy Sections 6.1 2.4 -. 199 .054 101 
B ~ d g e  Cmssings 5.5 1.6 -.Mi7 516 100 

U ~ s i ~ ~  ~rtn'butes 2 
Long S w g h t  Sections 4.4 1.9 .057 582 101 
b v e l  Gwdes 4.3 1.8 -.233 .030 100 
S m &  Trail Surfaces 4.2 2.0 .I84 .074 101 

li M a s  cafculated using categories of "Extremely Undesirable 1" (coded "1") through 'Extremely Desirable 9" (coded 'Y). 
Items with ratings > 5 on the scale were considered desirable and those < 5, undesirable. 

Riders at M e  Johnson Park rated natural sunv~undings as highly 
dairablie. The unpaved trails at the park are scenic, passing 
&ugh the most beautiful sections of the park with s 
views of the lake. This type of setting is rare in such urban 
ssammrandings. The prefaence for riding in natural smundings is 
ms is t tn t  with previous research (Watson, Williams, and DmigIe, 
1 9 1 )  which suggests &at mountain bikers often seek the same 
opprtunities to enjoy backcowtry mas as hikers do. Many 
m o u a ~  b&em spar to be looking for remote nil&& areas in 
which to enjoy their chogn activity. The unpaved &ail at Lake 
Jshan.mn Par% d e 6 ~ t e l y  has all of the features which ridem 
mpfled to lo mo& desirable. The park's unpavad trails are 
cWarilteriW by a winding single &ack trail with hills and variaus 
tecbicd smtk,ns such as "lag cmssings," "racks." "bgs" and 
"mud." In abdiGon. all of this is found in a eonventently located 

xuing song the edge af the lake. 

The k e  features which mountain bikers soasidered undesirable 
on average, wen? "long swaiaight sections,* "level grades,* and 
*smmcFr W a i l  surfaces." l b s e  three features typically describe 
amas nueh as forefit m e s s  roads and non-&chnical hike &ails. 
k e a s  for mountain biking which are characterized by these 
u&shbIa: featllses gemrally pavide little challenge to riders. 
I ,die Jr3knnon riderr; seemed to be iimk~ng for a chalienge, T h i q  
fact was supposed by the respnves to the open-ended question 
a b u t  why respn&nts mounhin biked. In tbeir responses. 
=spunden& r e p M  that challenge was an h p o r m t  reason for 
hiding OR-road. %is was consislnt with the findings of 
H%oBlenhorst el al., (1993). This a ~ m n U y  mnhibuM to 
s p i a l i r ~ d  mountain bikes disliking areas which fature bng. 
st*&&tPt, smooth, level trails. No doubt some mountain bikers may 
End meas with these features enjoyable for riding, however the 
rid- s m e y d  at Lake Johnson Park did not Riders at Ealre 
%&nmn Pa& used trails which were long, seaight Ievei, and 
c m d  (i.e., the paved trails and nearby paved bike pa&) 
primarily s.s a means to access the more desirable unpaved traiils. 

The =cod objective of &is study was tn ddetemim wkther 
xdvity s ~ i d h t i o n  wns reldcd to peferencw for v ~ o u s  
d n g  aafributm. Brs tlre wmela6on armalvses of the riders' levels 
of *dizatioe and p f e r e n e s ,  signi~cmt ~laiianships we= 
found to exist bWww 6 of ktne 18 features and Iewl of 

swialization. Rve of these attributes, "fast downhill sections." 
"technical sections." "single track trails,* "technical descents," 
and "log mssingslobstacles" were positively related to 
speciali+ation. AU these features typically make a trail more 
challenging and difficult to ride. D i s  would perhaps explain the 
appeal of such atbribues ta spaciakd riders. 

The one signifimtly and negatively related feature was "bvet 
grades". Flat trails typically are not as chalbnging as rolling and 
du la t ing  trails. Unlike Rat trails, it is much ewier to generate 
speed on trails which me rolling and uaduiating. This p i n t  is 
especially hrne if the trail is f ~ r l y  stsaight and smooth. 
Interestingly, both the attributes "smooth trail surfaces" and "long 
stmight sections" were posritively refated to ~ a l ~ o n ,  
perbps indicating that more specialized riders are mom 
i n b r e s a  in the rtuill of spesd. abis possible desire for speed is 
mnsistent with the fvldmg that fast downhill sections were 
extremely desirable overall, w i v i n g  one of tfac second highest 
mean m e s  (7.9). 

Two of the features ("mladdy sections" and "creek crossing") 
which were desirable to mountah bikers overall were negatively 
relate$ HO specidkation in the correlation analyses. In addition, 
one feamre, ""muddy sections," approached significance at the "05 
level (p.054). In other words, as riders' levels of activity 
spMidilization increased, they found these attributes lesskesirabb. 
Ow possible reason for these negative relationshi~s mav have to 
do w"l the value of ahe riders' equipment As rid& bedome more 
specials they tend tc, ride more expensive and sophisticated 
bikes. In order to protect their investment and limit unnecessary 
wear and tear, more speci riders may prefer to avoid 
sections with mud and water. Since Wse  specidis& ride more 
often h y  may not want to spend the time cleaning their 
equipnaent after every ride. It may also be p s s i b b  that more 
s @ d W  riders are more envhmentzlly coacious and 
understand the nega&vc environmental i m p a s  a s d a t e d  with 
mud and wabr and the pssible res~ct isns that might be pl& 
on  ding as a a u k  of t h e e  hpac,ts. Ea'c@reinb areas the pscmae 
of m o u n ~ n  bikers i s  m s e  evideat by the track they leave in the 
mud and on eitbr side of water msshgs.  This notion hag 
spialists might k mme c n ~ n w e n u y  rpwzliie: is marsistent 
with p e ~ o u s  studies qWTiKiauns and Muffwan, 1986; b u f f w a n  



armd Graefe, 1984). S 2 ~ i l u l  y, less s p c i a l i ~ d  riders may see %e 
riding of "muddy sections" and "'water smssi~~g'" a~ a way csf 
getting dirty and 'isoking xwre expriencecl than they really me. 

ImpBiaBlans to Manage~wpat 
This study's most kportarrt maniigement implicac.;on bas t i3  do 
will) the inforr:nsztion it pmvidee a b u t  mo~rrlrairn hikers' 
pefereaces for vuious ttiwibutes of riding axeas. Time h~c?wledge 
of which trail afwibuks attract rnourntaln hike riders should help 
land mmgers better understand the needs c j f  this growing gnxtp 
of rwreationisb. This undershndiaig is essential for effectively 
maraging existirlg rnkrrlntiii1.i biking rpreas, plarrrning for new 
~nounain  hike t-ails a id  mmaging mou~ltairr bike use in areas 
where such use COUM have negative impacts. By prr~vidillg trails 
which better reflect f he preferenmi; of rraountainr b i h r s  animagers 
cann ernhnnce the rcxreation exprier~ccs u l  this gntaritrg group of 
cus",omers. By providing trails in appx~priake areas that :are at the 
same time inherently appclabing te mountain hikers. xnanagers can 
more effective'iy stwr riders away fmm sttr~siiive resot!rces o r  
collfiict prone areas. I'ttis imrt?rc i iadi~ct "Iuririg" of riders to 
nppn)priate areas can help minimize the neeti to resort ttl beavy- 
banded ~.egulations and enfcrmment ihat rnay foster iii feelings 
and require expnsive on-sit@ nliulage~neilt cfforts. 

Tbe results of this stirdy also suggest that rnor~rltairr bikers of 
different levels of si~.cializatioa~ prefer different types of areas for 
theif riding. M o r ~  spci rd izd  riders prefer marc challengirlg and 
technicalb difficult s ea s .  Maplagers that provide only one type ?elf 

trail may not hs: lneeting the needs of large groups of riders and 
pokntiai riders of their trails. By knowing wtrat riders of differcr~t 
levels of spcializatior? ~ e f e r ,  managers cim prnvitle a variety of 
alternate triails that coulct better meet tile needs of thc whole 
s ~ w b ~ i r n  of mountain biker riders and themby rnitxilnize the 
remeation sarisfactloit their nreas prcrvicie. 

It was a!sa significant that the mountain hikc ilsc st this park wan 
fotxntf to be mairrly due itt a small corc of heavy users. A srnail 
core ofdedicatcd iisers stlotrld be easier to inform and work with 
thim a iiorge nunnber of less frequent visitors. if this is true of 
other off-road riding areas. his  has ir:~p~rtarat Inapiications for 
hc~w managers cart cornlnnnicnte with and influence he;;r 
mountain bike visitors. Finafly, this study remitrds us &at 
nxour~tain hiking i s  not just a b~kcountsy aciivity. I f  i s  i m p ~ a n i  
in small urbmlsuhurbmrr parks and open spaces as wel!. Due 
the ~xoxi~nity of &cse meas to where gwrple livc, marlagers of 
these area$ rrxeist anticipate increased use by pnounlaii~ bikers aiact 
plan accosdingIy. 
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