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* T o  know lhc forkf ,  m u ~ t  s l u d ~  i f  in all arprcls;k birds 
soaring above ils rooj; as carth-hund bipcds trrcping 

' - . slowly ovcs ils rools. 
-AlcxandcsE Sk~tlch, 'il N a f u r ~ l i r f  in Cosfa Rica" (1371) 

I. Introduction . . 

In this chapter, we have intentionally departed from' the rigorous scien- 
tihc prcscntation of L h i  other authors. Our chaptcr does not offcr hypohe-  

. scs or  res"lts;'rather, it is a story of the development of one of thc most 
exciting and innovative frontiers o l e c o l o ~ .  TIIC "hcroes" of h i s  ~ d e  are 
the scienGsts.whose \ \~ i t ing  follows ours, and their pioneering studics are 
setting the s n g e  for the young'researchers and students who may becomc 
stimulated by thc discoveries reported here. M'e have, howevcr, highlighted 
thrce pioneering techniques in Lhc devclopmen't of canopy biology (see 
I3oxcs). 

M'e emphxizc an imporunt underlying message wid1 our  revicw of can- 
opy methods: W .  To i l l  who become inspired to attempt canopy re- 
search, and particularly' thosewho have not previously worked with experi- 
enced arborists o r  canopy biologists, plense be cau tious and use all possible 
safety preca'utions. Though our descriptions are' intended to enticc, the 
concepts of canopy acccss require serious attention to sxfety mexures.  

In contemplating the mngled web of species interactions in forest cano- 
pies, scientists have relied so far on sparse information. As Lhis volumc 

4 'Mark 1y hlofl~rr a r~d  hfargarc; D. Lowman :. , . 

shows,. ~ i r i o $ ~ ,  b'ioiogists must dangle precariously for hours to f nd out 
such basic d a ~ ?  as \vl,ere innocuous ants horde epiphyte seeds; chart the 
complcx parhwmysof l i a n x  to sunny spots \vhere thcy flo\\.cr, m c c  h e  pas- 
sage 01 n'iuogen fr6m tissue to tissue tllrough floral arcades; and loiter for 

. . \vecks in acrial Glinds to o b s e ~ ~ c  thc fruit prefcrcnccs o r  cnign~atic birds. 
' 

Concenlntcd endeavors 01 this kind arc cornerstones to an intimatc un- 
derswndini of trectop e c o l o ~ , ( L o w m a n  and  Moffctt, 1993). h'onctl~clcss, 
many canopy biologists stil! in\.est x much time and cffort to get illto the 
trees as to collect dam from them. This chapter reviews dlc pmctical side of 
rhc researcher's canopy expcricnces. 

Although canopy scccss tcchnologies~havc cxpandcd ovc? the 1 s t  15 
years or  so, many of thc m e d ~ o d s  can bc rnced  back to antecedenu from 
decades karlicr (revie\vs in Mitchell, 1982; Moffe~t,  1992). Entire volumes 
that report climbing [cchniques in die ficld havc been written by I-Iingston 
(1932)', Mitchell (1981-), Pcrry (1986). Moffctt (1993b), and Lowmar. 
(1995). Of the modern mcthods revie~yedherc, some &quire shrewd finan. 
cia1 lobbying, ivhcrcas id le r s  can bc managcd on  a shocslring budget; somc 
arc cumbcrson~c and reach a limitcd arca, wl;ercns otliers allo~y scicntisc 
to [ouch thc tips bf'lofty b;anchcs with t l ~ c  glacc 01 an acrobat Most.nrc 
currcntly in usc soniewllcrc.in t l ~ c  tropics, : ~ n d  cvcry onc has merit undc: 

. . \ I I c  rig111 circt~rnst:r~~ccs. 
O ~ r r  rc\fic\v cn~ph;\sizcs tropic;tl min lorcst si1u;rtions I ~ I ; I ~ I I ~ ~  ~ C . C ; I I I S C  1111 

widest variety of tcchi~iqucS has'bcen, attempted in this l a l l ,  most architcc 
tunlly complcx forcst type. Thc chaptcr starrs by addressing smlagelns lo 
gad~cr ing  canopy d a n  from h e  ground. Thereafter, our  c ~ \ ~ c m g e  focus< 
on tcchniqucs crcatcd topctually m n s p o r t  people into dle rrecrops; 

. . 
11. Techniques of Canopy Acccss . 

I! A. Ground-Dascd M c h o d s  of Access . 

I! I t  is by no mcans neecssary to climb into the canopy to cbmplete n can01 
I ' 

study. For collecting maqy kinds of data, climbing would be a waste qi tirn 

i~ 
Ground-bucd methods arc nowbly useful in studying spccics h a t  are I 
h e r  extremely mobilc o r  too scnsitivc to disturbnncc to be monitorcd ~ I ' C  

within the canopy, in gathering museum san~ples (such as plant spccimc 
or bird skins), o r  \\.hen thc sampling protocol is so demanding that i t  
impmctical to climb so oftcn. , 

Nearly e\lcty nntunlist has wkcn advanugc of a ridgctop to \'ie\v [lie c: 
opy at its own level, closc at hand,'evcn if only to ponder the magnificer: 
of thc ucetops. Some biologisu actually get bcltcr information from a go 
ground-based vanlngc point. For cxamplc, primatcs can be mckcd witllt 
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IVc h a \ ~  cor~~pilc( l  a brikf dcscsiption of many climbing tcclll~iqtrcs and 

s~~nl r l~ar izcd  t l~c i r  nttril~utcs (Tablc 1 ) .  No attcmpt is rnndc .to dcscribc thc 
~ e c h ~ ~ i q u e s  in suficicnt dcrnil Tor this c l~ap tc r  to scnlc as a ho\v-to guidc. It 
is bcst 10 c o l ~ s ~ ~ l t  1 1 1 ~  pl.inl;~ly li~cl.att~r-c (o r  bcttcr yct, talk \\,it11 ;hoscwho 
are currently  sing tlic rnctllod). . . 

TIIC pcconhn is n tcchniquc originated by Urnzili;tn Indians to clinrb thc 
trt~nks of  trccs [ ~ p  to 40 crn in dia111ctcr (Fig. 4)..AII that is req~lircd is loop 
of \\*ebbing. O ~ h c l  direct trul~lr-cli~nbing methods arc avoidcd by rcspon- 
siblc b i o l o g i s ~ s ' ~ ~ ~ l i c ~ ~ c v c r . ~ l ~ c i r  use inflicts darnage o n  irccs: climbing spikes, 
trcc surgeon's bclr \vi t l l ,  spikcd boots, rrcc bicyclcs o r  S~viss trec grippcrs,or 
bon~.ds with nails to crcatc stcps. 

As an ncccptnblc altc~.r~ati\~c, laddkrs can be  lasl~ctl  ir;to place one above 
thc orhcr along 111; 11.c1nk \vi~h rclativcly fc\v niil;. Mori (138'1) 112s uscd 
S\viss trce grippers to i~~cll-worm u p  trunks, alt1;bu'gh this method should 
only bc uscd o n  li;rd\\toods and uccs  with fc\v epiphytes on the. trunk so 
thjt  thcy inflict little darnagc. 

Collll i l lc l l - \ \ .or~nin~ his \vny up n trcc trunk \\#it11 a pcconl~= in.Drazii to access 

Flgure 5 Nal i l~ i  N~dl;at.ni assisG~lg Jack Ln~lgil~o. \\*I10 is cli~llbi~lg n u'ce tlsing 3 nroun 
'ccring rope and asccr~dcrs. 

Singlc I-opc tccllniqucs (SRT) cnablc rcscarchcrs to sample away f 
thc confines of  trce trunks (Fig. 5). To clirnb mounwineering ropes, r 
l ~ c o p l c  pt~rchasc r o c k i l i m b i ~ ~ g  asccndcrs (PcI-17. 1378; \4q1itacrc, 1 
l';\dgctt all(\ S ~ n i t l ~ ,  I987), 1)ut i t  is also possil)lc LO I-cl~lncc a plain ropc 
a rope laddcr 01- to design block-a~lci-tacklc systcrns, o r  cvcn rnoror 
chairs to nlakc tlic climb lcss ; l rd t~o t~s .  Ropc \vcbs (Pcrry and M'illi 
1981) and  tllc boom (scc Box 1) arc  highly rnodificd ropctlimbing n 
ods  t h a ~  facilitate grcatcr r c ac l~  from tllc I-opc (Fig. G ) .  

.Towers arc frcc-standing structures that, like ropcs, pcrmit asccnt 
f rom trcc trunks. In contr-as[, ropcs can only 1)c placed ovcr strong 
limbs, but to\vcrs can bc crcctcd ~ I I ) ? V I I C ~ C  and I I I ~ Y  cvcn cxtcnd abov 
canopy. Toircrs includc an assortuncnl o f  constructions, fronl narrow : 
turcs h a t  are little nlorc tllan frcc-standing lncldcrs to configr~rations 
landings evcry fciv metcrs tllat can accommodate scvc~a l  pcople. 

T h e  tower cranc, dcvclopcd in Panama I)y thc Smithsonian Tropic 
scarch Institution, is basically a to\vcr u'itll an ;lrm to proiidc'horiz 
reach. I L  allo\vs comprcl~cnsivc acccss to a ~ ~ C I - I U ~ I I C I I ~  s u i ~ c  of trces ( I  
sce Box 2). Rcscarchcrs board a gondola  a t  ground Ic\~cl and are c 
upward (rcvicw i l l  Pnrkcr t t  nl., 1992). To  Inancuvcr the g o n d d a  10 

cific site in thc canopy, i t  is ust~all), ncccssnr)' to x c c n d  over thc tree 
ihen descend ngni~l; in this scnsc, npp1.oacl1 to thc canopy is from : 
A cherry pickcr is a small, rclati~~cly ~nob i l c  \mian t  of tllc canopy 
in which thc crolvns a i c  npproachcd frorll b c l o ~ ~ .  They h a w  been 



To spdy  1-cp~oductirc arpecls of trcc populncion biology in the 
ficld, i t  may bc ncicssary to carry out s i m u l ~ ~ n c o u s '  or  ncnr- 
si~nul(nncous studies in thc crowns ofsevcral trccs oftllc snlnc spccies, 
\r,hich can bc \videly scnttcrcd tllrougll thc spccics-rich tropical cnn- 
opy. This rcrcarcll iiligl,'t involvc obsc~ving bc~rccn-trcc \isits of pol- 
linarors o ~ -  seed dispc~.scl.s, controlled cross-pollinntion cxpcrimcnts, 
or p~.ccisc quantimtivc nnnlyscs of tIlc synchrony of phcnologicnl 
cvcrlts. Problcms that such rcscarch may imposc includc ~ l i c  nccd to 
rapidly locate i n d  map all rcproductive trces in dispersed popula- . . .  
lions, LO observc ih'c f c ~ v  individuals that may flowcr at  short noticc in 
an arcrage year, a i d  l o  gain access to ihc slender outermost tivigs 
\~IICI.C flo\vcrs and f1-11its arc 1,ornc (cvc~l bcyond thcrrr if firlc 01,scr.- 
\*:\tiolls or manipt~lations ofsmnll flo\\.cis arc nccdcd). I-Iands must bc 
ficc 10 usc linc brusllc.~, forceps, And n magnifying Icns. 

Thcsc problclns \vcrc faccd i n  a pionccr study of thc reproducti~.~ 
biology of rain forcst trccs in Mnlnya, carricd, out.by six Malayan 
gradunrc studcnu undcr Prorcssors Engkik Scopndmo and Pctcr Ash- 
ton and collcagucs at  chc Univcrsitics of ~ a l a ~ a  and Abcrdccn during 
thc 1970s. Early on, it was discovered that pollina~ion of tllc main dip- 
terocarps undcr study took placc at  nigh^, h a t  rhc flo~vcrs txtcd onc 
night only, and  hat tllc wholc trcc popula~ion cornl~lctcd irs flo\vcri~lg 
lvitl~in two \vcekj, oncc cvcry fivc ycars. This \vns not an idcnl subjcct 
for a doctoral thesis, but thc tcam succecdcd, as ' l l~crc w x  a mass of 
navering in the middlc of thc day. N t c r  dlrec ycars, which gave thcrn 
tirnc to dcvise mcchods to gct to fine ovigs at.60 rn and to 
develop expcrimcnhl techniques on spccimen uccs in the Forcst Rc- 

; search Institute arboretum, a massivc flowring occurrcd in 1976. 
' 

[Z'ith h e  assistance of a Scottish oi1,field engineer, a systcm o ia f -  
1 fordable telescopic booms r v x  dcsigncd, scveral of 1~1.rich could bc 
; sbtioncd simulrancously in thc cro\rns of different crncrgcnt dipter- 
I ocarps at short noticc. Each boom consists of fivc lengths orstandard- 
j diamc~cr aluminum alloy pipe: n central tubc 20 cm in diarnctcr and 
i [\yo pairs of longer, narrower pipcs that slide into onc  anolhcr. Onc,  
! L1lrc~,  or  fivc scgmcnls can be uscd, and a scries of holes in ihc pipcs 
;allolr~ them to bc lockcd togeri)cr at several points of insertion by 
j f"c~"1 pins. Tllc mrotimum lcngdl \\.it11 all five scgrnenrs is 20 m. Bc- 

j sQnd3x-d-diametcr pipcs do not fit snugly, epoxy resin slccvcs 
!PC B ~ t ~ d  \vidlin thc longer pipcs, allowing a tigilt fit \\<dl inloot11 
.,!nscrtion. 

130x1. Confinl icd  . 

Tilc lengdl and anglc ofcrown penernt ion rcquircd arc cstimatcd 
from tllc ground, rrhcrc tllc boom is assc~nblcd. Tllc booms are lifted 
by a stecl cnblc that passes thr.ough ;\ ~,ullcy arwclicd to onc of thc 
~nnin  blanches of the trcc 11y a s l c c ~ c  that docs not nbnde  thc bark. 
This nlust first be put in plncc by a. trcc clinlbcr, using SRT. Onc end 
of thc cnblc is atwchcd to n stecl bl;~ckct near the middlc oftllc boom, 
\vhosc position call bc adjustcd to achic\~c thc inclination dcsircd.Tl~c 
otllcr crld of rhc cnblc is ~~nssc t l  t111.ot1gh n mani~al lifting gcnr at- 
tachcd to thc basc of a ncnrby trec. 

Two ropes are attached at  thc lo\vcr end  of the boom and, when 
fi~lly l i f~cd,  arc uscd to swing tllc orhcr cnd into the dcsircd posiu'on 
in or  ~ h r o u g h  tlic crown. Thcy  arc h e n  ~ i c d  around thc trunks ortwo 
diffcrcnt wccs to anchor thc boo111 \vhilc in use. The entire devicc can 
bc lifted and adjusted into position within onc hour. Thc researcher 
is at~3cllcd on ;I block-anti-lacklc hnl-ncss, with both hands frcc for 
rcscarcl~ activities, and is lifrcd I)y pulling thc ropc througll thc block- 
2nd-t?cklc r ro~n  tllc ground. Thc  cqi~il) lnc~jt  cannot bc opc~~ l t cd  by 
onc person, \vllicI~ SCIVCS as a11 addcd snfcty precaution. 

Thc  princip;~l inconvcnicncc of t l ~ c  n~ctl lod proved to be carrying 
~ I C  boom sections through thc forcst, cach of which necds hvo carri- 
crs. TrnnsTcr~.ing a boo111 from onc trcc to anotllcr rvithin a kilometer 
could bc donc  in n day by LIVO to four people. Thc  booms Ilnvc not 
bccn used in rccent ycars, but  dlcy still crist ~ n d  await a biddcrl 

Pcrcr k h t o n  
14mrd Insumtc of 1n~crn;l t iond Dcvclopmcn~ 

- Cray Hcrbuium 
* I - I w d  Unircniry 
Gmbridgc .  h l u c h u s c i u  02138 

succcss~ully in dry, rclarivciy sparse forcsts, whcrc it is possiblc to dr 
among ilic sm~ld  ( e . g . ,  Aust~alian sc1crophy:l forcsts; Lo\vman and I-Ic 
lvolc, 19'32). 

The  canopy ralt and slcd wcrc developed by Opcntion Canopec 
Frnrlcc (I-I~IIIC, 1990; I-IallG alld I'ascal, 1992). Iloth [lie raft and sled 
lowercd onto rhc ca~lopy surrncc by a dirigible (Fig. 8). The rafr rernnin: 
place for several days, rvhercas tllc sled-a miniaturized version of 





Thc  use of srandard consuuction tower crancs to gain access to die 
forcst c;lnopy was pionccrcd by Dr. Alan P. Smith at dic S~n i~ l i son i a~ i  
Tropical Rcscnrcll Institi~tc (STRI) in Pananla. Frcc-stn~lding con- 
s~ ucrion LOI\*CI- cranes consisr of n cclltral vcrticnl shaft, 3 horizontal 
boom that movcs througli 360 dcgrccs, and an clccuical  noto or. A 
gondoln carrying b io log i s~  a~icl rhcir cquip~ncnc can bc dclilrercd to 
any i ~ l l o b s t r ~ ~ c l c d  point below t l ~ c  boom. Tolvcr crancs liavc uniquc 
xdvanwgcs for forcst c:lnopy studics: canopy acccss is safc, rapid, and 
s\~l)portcd from abovc. Tlic snmc brnnch, lcnf, or' point in spacc can 
bc visitcd rcpcatcdly. 

To~vcr CI-ancs also have uniquc rcquiremcnb. The heaviest colnpo- 
I I C I I L S  ~ i ius t  bc ~no\*cd illto position by mobilc cmncs or by liclicoptcr 
at rcmo~c.sitcs.  Elcclrical demand is subswntial, and a gcnclator is 
rcquircd, ~vhich crcntcs noisc disturbancc in thc understory. It is o n e  
of [lie most expensive methods in which to invest. In 1990, a prototype 
crane with n 10-m \.crtical shaft n~;d 3. 30-111 boom was leascd conlmcr- 
cially in Panama for $2000 per  montll. Cosu incrcasc rapidly\\.ith thc 
hcight of tlic vcrtical shafr 2nd thc Icngth of thc boom. In 1333, STRI 
pi~rcllascd a GO-nl-[all crnnc \v i t l i  n 51-~n.boom for $240,000. hlaintc- 
nancc, security, and o p c n t o r  cosls \t;crc about $40,000 pcr year in 
1333. 

A crane has  becn operating over a wopical d ~ y  forcst in central Pan- 
ama and  has demonstrated the utility of rllc method. Demography, 
herbivoj: and  leaf gas excllangc are monitored each month for scv- 
crnl thousand sun and  shade lcavcs. Behavioral observations of  pol- 
linators and  herbivorcs are  also undcr  way. Nighttime operation' is . 
routinc. T h c  subility of the gondola p c r m i ~  real-time in sill1 mensurc- 
Incnts. hlicroprcssure transduccl-s havc bccn inserted into lcafblades 
lo n~on i lo r  water potentials at I~cigl iu  of35  rn. In sum, tlic to\tlcr crnnc 
Permits Uic full n n g c  O F  investigations possible from thc ground wilh 

, fcl\' of thc dra\vbacks of othcr  techniques. 

Flguro 9 . hlcg Lo\<+rnan 2nd son E d ~ r ~ r d  011 a bridge s115pcndcd ar 22 m ovcr Dluc C 
Dclizc. xs part of 2 \ \a l t \ \qy S ) . S I ~ I I I  br~ilc 11). Bart Bo\~ricirts. 

I 

can bc  suspended cithcr in  o r  abovc tlic trectops (c.g., Lconard and I 
ncr, 1968). 

I l l .  Logistic Cons idera t ions  of Canopy  Acces s  

A. Cost of Diffcrcnt Methods 

Why spcnd moncy at all? As just about anyone ~ v h o  can rccall child1 
knows, climbing trecs can bc done without special equipment. Nth(  
thc shccr physical strcngtli rcqui~.cd inliibiu lnosr 131-gc-bodied adults : 
frcetlimbing, nitivc fl-ee-climbing specialisu li\-e in many parts of the 
ics and  ~tlork for ycars witliout i11ji11-y. Set, aspiring arborealisrs ukc  \van 
A barc-hnndcd approach to uopical canopy acccss I n s  serious safety ( 
backs. Tropical fores~s can bc imprcssivcly ~ 1 1 ,  and  the sclectio? of 51 

climbing rrccs is somerimes difficult cscept  by a profcssionnl arbor: 
experienced rescarclicr. Understory spccics tend to bc spindly w i ~ h  
vcrticnl limbs, and  ovcrstoly uccs  sc ldo~n o f k r  branches ncar ground 

Of  lhc mc~l iods  c i ~ r ~ - c ~ i t l y  in favor today, only ropcs o r  lnddcrs lie 
Ihe b u d g c ~  of ~ i l o s t ' s r i ~ d c n ~ s  o r  s~nnll grants. Of nioderatc cost arc 
forms and \\nlk~vays; thcy oKcr tlic additional advanmgc of cr.cating 2 

manent  structure, which can subsequcntly bc used by many odlcrs. 
Becausc cq i~ ipmcnt  for thc nlorc expcnsivc methods is durable and 

mils longer work hours ~t-ith proportionally larger group sizcs, \ve U I  



. Dox 3. TIlc Aerial IYallnvay Tcchniquc 

Act-ial canopy \\falk~vays arc a I-clarivcly silnplc, flcriblc, and  incx- 
I ~ c ~ i ~ i \ ~ c  rnctliod of studying a bl-oid s\vatli of thc forest canopy. For 
sho~.t-rcl.ln studics (c.g., a Tc\v days'or ~vccks), strucrurcs hcld togcthcr. 
ant! sul)l)o~.tcd I)jl lqopcs a ~ ~ d . l ~ i g l ~ - s t r c ~ ~ g t l i  indusrl.ial tapcs Ila11c bccn 
~lsccl (A. \I! h~litcllcll, pcrsonal coniriiunication). Loligcr-tcr111 s ~ ~ l d i c s  
\rill Ilc thc focus of this discussion. 

For o\Icr live ycxrs. 1 liavc dcsigncd 2nd bililt atrial \\,nlk\\.ays that 
consist of pladornls and bridges linkcd rogcrhcr to fol-rn parli\vays 
t l~ roug l~  t l ~ c  trccs. Thc  placlorms.arc supl>ortcd hy s~?inlcss-siccl o r  

ail-crart cablc ( ick i le  st1:cngths of 12,000 and 14,000 kg, 
~.cspccti\~cly). 7-hc bk jgcs  arc' suspcndcd frbnl above or  s i ~ p ~ ~ w t c d '  
L'l.0111 bclow \\#it11 thcse c:~l)lcs. 

Thc p1aU-01-ms and bridges have ~lcttillg and halldnils ~ n a d c  orsopc  
or stccl cablc. O\,cl.liead cables and othcr strong artachlnent poinls 
are provided ~ \ , i t l l  safcty lanyards, \vl~ith allow users of rhe ~valk~vays to 
remain tethered at all timcs. Cablcs'supporring bridgcs and  placlorms 
are bolted \\lit11 gal\~nnizcd steel bolts through thc rrccs and  arc  sc- 
cured from the othcr sidc by washers and nuts. Suspending rhc s m c -  
tllrcs on cnblcs prcvcnls stnlctural mcmbcrs frorn rubbing against rhc ' 

trcc i r l  thc wind. Trccs i l l  t l ~ c  \v2lk\vays arc also guycd with rigid sevcn- 
strand cablc to s ~ b i l i z c  and counterbalance dlc w i g h t  of dlcsc plat- 
rorms and bridgcs. I do not advise encircling the trec trunks o r  limbs 
\\.it11 cnblcs or  ropes to avoid risk of injuring Ihc cambium. 

I 11a\~c \\vorkcd cxtcnsivcly with n canopy biologist, Meg Lowman, to 
illtcgratc both structuml and scientific factors in walkway design. Fat- 
tors in selection of a site for an aerial.\\~alkway include: 

a. appropriateness and accessibility of rhc sirc for the specific rc- 
search, education, o r  tourism projcct involvcd: 

11. nearness of tile site to ridgetops, clearings, o r  other physical fea- 
lures that may increasc tllc incidcncc of lightning o r  wind damage; 

C. placement of trecs of suficicnt size, soundncss, and proximity to 
r x i l i ~ t e  cfIicicnt and economical construction of a walkway; 

d.  U'eeS tlmt would enable future expansion of rile ~valhvay; 
C- access to a rnngc of canopy Icscls and trces to maximizc scientific 

Use of the structure. 

Scwra1 factors fleet the cost ~natcrials that arc rcquircd Lo 
conslrnct n \vnlk\\.ay. In ihc tcmpcratc zone wllerc there is modcrarc 

, to ligli[ rainfall, galvanized cable may be uscd .~r guy rarer a n d  for 

r o n f i n ~ r t ~  

8 .  

. I .  

structural support. In  wet tropical forcse o r  in temperate n i n  forest 
sitcs, m o r e  cxpcnsivc swinlcss stcel is rcquircd, a t  least for dlc main 
bridgc suppor t  cables. Srainless-srccl cablc, whcn uscd TOY all support 
cables of bod1 bridges and pladorms, raises dle  matcrials cost of an 
avenge  project by 15-20%. Swinlcss steel genenl ly lasu for 40-50 

' ycars; galvanized cable will generally lnst for 20 years in tcmpcrate 
arcns a n d  for 11alCrhrrt d u n t i o n  in rnoist tropical rcgio~ls. 

Pressure-trcatcd wood, rot-rcsisrrint wood, o r  aluniinul~l arc good 
choices fo r  pladorm decking, support j o i s ~ ,  and bridge treads. The 
greater expense of aluminum plus possible mewllic noise problems 
must bc  balanced against dlc greatcr wcighr o f ~ v o o d  and its tcndcncy 
to deteriorate more np id ly  than aluniinu~n. 

Access mcthods to the pladorm include wood o r  aluminum ladders 
bolted to thc  u e c  trunks, a block-and-tacklc arrangerncnt of polyester 
rope a n d  pulleys, and  countcnveigllt systems. A countenveighr syssrern 
requires extreme caution and cxtensivc uaining in safety procedures, 
and can only be used by one rescarcher a t  a time. 

T h c  cost of materials for 70 m of bridgc spans, four platforms (2 in 
X 3 m ) ,  guy wvircs, and  a laddcr o r  block-and-wcklc for access ranges 
bcr~vccn $11,000 and  $14.000 (1994 vnlucs). Lztbor 2nd other costs 
bring Lhc tow1 to $17,000 to $22,000 Cor sitcs ih dlc  Unitcd Smtes. TO 

lliams Col- datc,  canopy research plaforms 11;lve bccn complercd atM i 
I legc (Massachusetts), I-lampshirc Collcgc (Massachuserls), C o w c c ~  

1 Hydrological Swtion (Nordl Carolina), Blue Crcck (Uelizc), and 
Selby Botanical Gardens (Florida). 

U x t  Bouricius 
Qnopy Consuuctiqn Co. 
32 M L  Vicw Circlc 
hml~crst, hl~~wchusctu 01002 

took a comparison of costs on  dle  basis of our  rough estin~ation of persol 
hours of canopy work. In our  judgment, the mediodr in this csre I V O U I ~  b 
ordcrcd in a similar hierarchy for cost-cKccti~~cncss as indicated in Table 
bur thc cost difrerences ~vould bc less prorlounccd bccnusc more cxpcnsi\' 
mclhods oftcn allo\v lnorc rcsearcl~crs and longer \vork hours. (0biiousl: 
h i s  ranking may also change will1 rhe scope of any design.) It is imporm 
to rccognizc that diITercnt rcscarcl~crs and d i re ren t  s t ~ ~ d i c s  will haw vaS 
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