GOOD-BYE, TARZAN

For studies of life in the forest canopy, the swashbuckling is over. The science has just beoun.

BY NaALIMI NADKARNI

Yo another continei :}f'f{fé* e foobe discoliered . f01 spont g eartli,
bast o b tive Bt feit aliwe i There aivals a nidh et for
the natiraiist whe overomes the ohstdes—graviiarion, ants, thoms,
ritient franks——aad wonnt fo e suwanits of the fungle ireex,

COPHOSEORUS WHO R EMEMBER THE PIST
toravs e the forest canopy. 4 mere rwens
ty years ago, it secins astonishung that ohe
trenchant observation quoted above was
made abmeosterghty vears ago by the surnabist and explos
er Wil Beebe: | cerrndy recadl sy Bine dav i @ mopt-
cal min forest, where dow-hunging clouds and lush wees
rarely allow the sun o penenne, when Tinally realized
what Beebe had meant, Fvery surfice of branch and wunk
was covered with mosses and Howerine plams, but my eyes

were drawn to the weetops, D wanted o climb up, oot of

thie damp stilliess ol the forest flodr

A month lateron alowland Cosa Rocan forest, Lgormy
wish, The wee I chose was an cmergent ane, a tree that
towers over ity peighbors. With w powerful shogshor my
coworkers and T launched o weighted fshing hne over 3
branch 125 feet up. We tled the bne o theend of 3 nvlon
climbing rope, pulled the rope over the branch snd secured
one end of the rope rothe base of the tee. Then, with st
ple but clegant techmiguesy adapted  Fom mountam
chimbers and cavers, T began oosedde vy first tropical min
forest tree. A climbing harness kept me roughly uprichy,
and ascending devices, which move only ongiway along
the rope enabled mie toshufe my agiachment to the nian
rope alternately beowsen my teelind my torso asd chimbied
the tree much:like an inchworn.

Eroon thirty mevup Doould veadily sepony companions
ard the shorrer teees and bushes below Atter another ux-
v feer Dwas warmes, partly from the efforr of pudling my-
self up, but also Tromt the sunlight, no longer being Rltered
by the cover of leaves, Wind rostled through the wees, o
sound rarely heard on the foress Hoor, And T oouldises o
once, firsthand, that the leaves do sot grow andomly, the
way they Jook from the ground, butdn aspiral pattern that
maximizes the surface aven exposed to the sun,

Daealized Twas o the canopy—<ithe treetap region==
which i a dilferent world, with s own weather, siiells,

Fa THESGIEMNOES & Jumidr i Felisgady 199 E

sovnds and e Far below were the dampusss and gloom
of the forest, Around me now, as L neared the top ef my
wope, were wheehng binds, brightly colored nsecmand sky
Frovnny perch b coudd see tor miles around overthe tree
crowvns of the forest, and Dhegan o yell with excitement,
a respone 1 have since hewrd many thimes from people fisst
entering the canopy. Questons Boomed o my brain: How
dovthe plangs survive in this emvironmment? Without root
connections o the carth, where do their nowiens and wa-
ter cote fom? What rale dodhe orgamsms of the canopy
play in the limger environmens of the forest? No reabook
had everansweredior askedsuch guestions: T knew Twould
be back soon;

FEW YEARS PREVIOLS, A% A RECENT GRADU-
ate of Browsn University 1 had had o choose
berween ooreors W boloby and dance. After
nine-month oisksing collocting beetlesin MNew Guines and
daneigz i Paris, D ohose hinlogy Butin asense | never ens
tirely gave up danges every forest 18 2 kind of danee T o
gaie marerial and the environmental conditions it influ.
snces strotoh from the decpest tips of 105 roots, tventysfive
feer underground, o it topriost leaves, 300 foet sbave the
forest Heor: Theoupheut thatvobune soabupdanr Hie and
constatchange, but i rchest parte e St apper lowel,
the torestreanopy The canopy may sccount for 50 pereent
of the hioedversity o the osphere, for thousands of unde-
scribed speaies bve arboreally. The comsumption of leaves
by canapy-dwelling tsecty and wonkevs s 2 eritieal stage
mithe autnent ovales chepathvays wherby rdsounees are
stored andd exchanged thronglveain, leaf huer and foracing
antmaly Uhehues surficegresosnrad by canopy leavesens
hanices the tercopuon sl storigeob mticne borne by
the aovosphiere. The strustire of the canopy affees wing
speed, pollutant concentrstions dod the water balanee of the
entive hundseape, and it essentially. contrels the sunhghy,
weather and wrnperature o the forost Hoor
et adivionally dorestecologi have sncasured and sl
ted complex ecosvstems without lewang the ground. They
estimated the growth mtes of trees, for instance, by migasurs
g trunk dinmeters each yeur av thelr ownishoulder height
then calenlanng the change owood volime from year to




.". "T
e

ce..i‘- %k

: ‘ i

.

.

.

e : , . mw#? -
e . * e i &, :*? o

"."éﬁ....... i ...m"w., o

,* .

b =
i
i s o
: \‘fsa

T TN

o =
i e

s
G
s

. u.*.m%".ﬁuﬁ -

m - s

.
.%
%

..? . . 5
.m: .

=I=

-
-

- mﬁﬁﬁm*....." o

.*.

L4994

5

i

i

¥

a.é

o sm “

;

e

BOnour

T .s.;? .

*, .

ik K

il ...rn.u... : \.... . - a. -
— - *g f &ﬁ “.3. i

i

i

,v : . o . .w"m.mum.
*:}s*

a "...

. m.m.m.wwf...%ﬁuﬁ
:

ﬁmﬁ.‘.ﬁm....

;»?

*:..

*,

“aw “?u .,W
:? m% o . m.aééé

- S

a

e

Rockman, Bromel

S

Hs

i

-

4

-
rf‘?;ﬁ

a

.?':’;9.:

,
E:: 9. .n ..“.H.“
- ,.,w......mf -

-

-

.

-

.

-

.

o - *;

.;..ﬁ..mﬁ.“.ﬁ... } . ;f

-
".w.m.mmﬁum.m.

-

-

.

m,

S :.: ., ..unr.. o
e
. ..ai :f s
S " i :,..H..H..,.: 5 u. .nu. -
z.. ,”
R

i

.

-

-

,ﬁ*

-
-

-

e
ﬁ

.

-

.
.
.

.

-
-

-
-
.
-

e

.

-

ﬁ et s ..
,,:,a

-

Sl
-

-
-

o
.:x..

w3

-
S
-
-

. =

.

.

-

EI:

-
. é. .

-

-
.

-

- a.."m;." "mé:.. .

-
.

‘:r

-

-

-

e

MRS

PRLECRCEE

*

3

ey

TPy

Fawawary T s




vt They estmared dhe producovity of the forest by same
plitig fead beteran known archs, then extrapoliong the results
o the st of thedorest, They propared Inventeries of tesident
organsng from evidence vornpiled from trips pliced on the
ferese oo, Buologiss whe tvanted o study arborea! oraand
fauma velied onspectmens gathered fromfallen ees.

Thusuntll quite recently the canopy bad nobeen stud=
wed dnosit The treetops renviimed awanesplored wisrld,
Even anong foresteeologists who had g tnterest i ex-
ploring thtms—and such people were by ngmeans m the
mijonity-therewas the undemable problem of actess,
dheny o dhe el
P70, & wiiall cadre of
mvestigators ponetrated
the canepy and began
documenting  the or-
ginising and duterie-
nons of the  treetop
warld, Their hndings
fundgmentally  altered
the: nopen of what 2
FOTEst is,

bl wirk - the
canopy was fogused al-
st exclusively on ac-
cess, hrrhe ey 9T
Cregon workers modi=
fied caving and tnoun-
ta=clunhing . weche
niges o use in trees o
study the nutrient pook
and eycles ih old-growth
Douglis - fir forests.
Those tnexpersive meth-
ol miade chimbing vees
safe for both ove and
cliaber and soon can-
opy biologists began o
be depicted on wlevi-
SIOTL 3% TODUesWIngmg
Tarzans, or Janes s
cled. - feardess explorers
penetrating an unkonown
and dangerous  world
with machetes, - cros-
bowes, ropes, spikes and
ultralight girentt,. Not
for nothing wa the
enomologist Terry L
Erwin of the Stmchsonun Institntion mioved, an 1982, 1o el
the forest canopy the bst biologies bonper”

Historically, a fronoer was Lind thar coudd be danied by
asvone willing to bve the often dhngerons but mdependent
life of the piopeer. The presence—and subsequent clos-
ing—of the American fontler protoundly shaped life in
the country, Similarly, the pioneers of canopy research
risked rheic lves climbing high trees in remete Reldd locas
tions, resisted the mdifference and ridicule of their grounds
based colleagaes and worked with huleor no background
oo on their feld, Bat cach clirnb alsodisant new

S CTHE SCTENGER = Jwwuarys Felowary T8FF

Alesds Bockiy, Tree Buanch, 1994

posabilities, perbaps the disvovery of an wruwmed spedies
sirapingside seut for soime oxonsinterotion,

Mot long age, while weiting thesunumary chapter fors
collecoon of papers o the Gmopy, T had one of those mi-
nor epiphames thar come rarely but sweetl to aeadermics:
the canopy frontier has hnadly-closed: In the pastfew vears it
became clear thay o distines Beld was coalescing, and 4 fow
established investgators fonother fields joined the canopy
proncers. MNow it e longernecessary abways o domdlimbe
mig boots w reach the habitar of inrerest; cranes, cables and
hot-air balloons extend the biologsts reach and nake the

Jeurney safer. And thoss
of us whe stwdy the
canppy are e longer pi
oneers seeking oo oo
oy space virtually une
roneched by other Bunsn
beitngs, Andent voungar-
boirial ctologiss toavar-
sue thar thousands of
new species remain o be
named and - described
anvd that mmany proceses
are sl o be quannfed
and explained. But we
arg now, 1 obelivve, ser-
thog u. The ome has
come o ke Sock of
where the discipline has
comme o and where it
may be going

FTER THAT

Hrse astont

e the

preeons, boohurend Back
to i grashualy comnne
e and exphaned the
need W pursue canepy
biology [ was convinesd
the study of e in the
trectops was the key o
the whole of forest seol-
oy The canopy i de-
fined By edologiivead the
ageremate—including air
and space=—olovery tree
crowi in 2 forest foliage,
twigs, fine branches and,
perhapemostsigniticant, eptphyees, plant that grow snothe
er plints lnomy proposal Twror that L woukld study epie
phvies and their oles in the ecologion] working obu forest,
My conmminee of errestriad ecologise was skeptical, Were
there no scwnubcally tmporant giestions diar could be
more casily addressed o the forest Hoor? Tree chmbing
seemed like oo much fun o be eal seience. But vlomanly
thevacguiesced, and for ay disertation L compared the eeo-
logical moles of canopy plants i 2 temperate tiin Koredt in
Washingron State with o topical dowd forest i Costa Riga
spent the nest owe veus clinbing trees, chppuig pach-




e of epiphytes from branchies and haaling them w the lab-
oratory W processand anabyees Although epiphytes grow
on other plants, they are not parasitic organisms, as mistle-
et ds, because they do ot rely on therr hostsdor wates or
nutrients. Epiphyees merely perch on the trees, and f
pudled ot their host, diey wall offens survive, Ha canopy
epiphyte fulls to the forest Hoor, though, it will eventually
die; presunmably o hekcolsunligh,
learned that i temperate rain forests the amount of plant
nuiterial ‘embodied i epiphytes s four tiies greater than
thatof then host trees. I sropieal clood forests the epipivte
nuttientanake up about half the nuodents of the tree follage.
I also fearned thar nearly half the organic nmaterial that makes
g the thick muats in the tree crowns of the rain forest is dead:
it bivomies Torown s, onrue seal, formed when epis
phytes die and icm:ampt.:m: in place: That orpamc mater supe
ports seif-contaned mand-ecosystems high abovethe fares
Hoorn complere with arbereal canthwors, beedes, ang,
planes and polinating bids, Beaansethaysoil winewly wn
timesas acidic a8 the sotbon the groandmuch ofhe Dife it
supporss guite different fron the life on the forest oo

HILE BOANMBLL ANEE CLIPPING BRE

phyvtes from beanches, Baade adiscovery

thar explints one way the canopy dom-
ity dourishes el Cerran trees
send aut toots from thetr own branches
anditranks, ant those roows snake dowy
intg the miae o grown Bumos, Tracing
theroor syseems revealed thay theyviares
shortout wongirient wansier: Trees sup-
porting epiphytes can oban sutrienn
without depesiding solely on ther own
oot systens ahundred feet below. The
strategy is notrestticted o asingle locas
tion or mxenonic gropp of mees but
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our subjects probe Howers for nectar, water or insectsy pluck
avd ear froin hover st et deposit; piok atmos aasand
crown humus for dmsects; o sip water Bom pools. w
artichokesdihe bromehads.

Of che fifty-six bird speaies foraging 1o our sites, 60 pers
centhunted dn epiphyies Overallovthid-of Toraging visis
nvolved epiphyies In et severalspeaes sevmed 1w spe-
cialize o epiphvie resources. Tnnine cur of vvery Tory visits;
the ochraceous wren rged v orown §swmv« sk the purs
plesthrogted movntsin-gem spped necta i
shrubs in the Bueherry mmﬁ}: The most papular epiphvie,
the woody shrub Nomsrea, was o vertable simorgashord for
INEHYY bird s spevies. Shatesthroated reditirs prcked mseen off
s h;lm sitver-throated tnagersand emensld tovganers ate
i redd flumv_x stripe-tailed hunpningbinds and purple-throar-
f i LRI

G PRy

in=gems sipped ity pectars and prongdnlisd bar-
bets scavengod inseoss from s branches,

Epiphyvie use by anmals B not unknows, Binds gather
epiphyric mosses and Hoeheos to weave, pad o canoutlage
their nests, and they bathe 1o the pools of water thay collen
i bromeliads Whitesfaced monkeys pluck and peel back
the leaves of vank bromeliads insearch of tsec D have seen
tree siakes sither along beanchies and pausea sach pook—
sevking w fustona squiatting frog o a bathing bid—sthen
miove on 1o the nextpoo] ke @ tenager comng Gutfoad
restauranty on Man Steegr. A
semblape of creaturey depend onepiphyres
for food, witsrand E;LLtu andithe gori.
vty sweells e canopy rsource. pool
well beyond what cun berareaad by the
host: trees, Seasonal differences bevween
epiphivres and ther Bous make resource
waibable ar differentomes of the vear,

Suelediseaveries were praly ionticrsel
ence Theeanopy wotsystems had been

PIvErse it

B 5LiHdel
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o feast

watting forever under epiphyie ma for

ooeurs Inorai forests ay faraway Bom
Closta Buca as Chile, Popua New Guinea
and Mew Zealand. Although rin forests appear to be dush
and able tosupport hitge amounts of life in many vases
thie sail is poor, becatise constant raln leackes outmany of
the patrienty The wotshorcus ito t‘pi}'ﬂj")\?{t generated
sotl help m\pi i how dhiere can be nutficnt conservation
i suih regions

bapuied by the wles pmopyedwelling phos phav i the
context of the Snue st my colleaguesand T aet gur
exarine the use of epiphvees by bigds aid other vere-
brates, Must studies of the relations between mopival birds
4 plants o to focus o resourcey fropn trees and uie
derstory shrubs Andaside fror work darre on groupssuch
as bumlnmh}nrcix few held studies mentionad the timpors
tarice of epiphytes for birds:

b 19H5 bembarked onca study of epiphyees and binds an
a Losta Hiesnonan forest. With Tort I Matelson—-a highly
expericnced, sharp-eyved birdowarg her-and Y u;;de:rmad-
vate student Greg Keyes, B sevop fourteen trectop observas
tion arenas i old-growth aress and in vounger ones. Froam
suntise uosibsunser we sat-onsuspended portable pladbens
1 si=hour stgeeredhshifand recorded the pomberand
behavier: of Toraging binds. From doserringe we warched

#4

sy anildlyobsorvanm hm}ng:s{ with a

phast chipper o senmmble wround snd
ke the vonnection: Likewise, birds, monkeys and spakes
bad long been Hourishing, courtesy of the canopy’s opi-
phvte cornmunity, and needed enly dhree Blologitewith o
converment perch and tme on their hands 1o he dissovered
Justasan B4R, when the first ploneers who arrived ar Sug-
ters Mall, California, stumibled over gold nuggess, therichs
ex were there for the mking, Later srrmvaly would have ot
arder, needing squipment and patienee to tease the more
obscure buss of pold from dirn

FUER PUBLISPHBCG MY BESULTE INCSCIENTIFIC

Jourrals, [ eonunued miv research o thie Cose

Wit Rocan canopies. Novall was cleay sialing

the Mational Scienve Foundation, dubious aboar the sei-

entific validity ot vasiopy work, turned down ey grant re-

quests o three vorsecutive orciions. But within

yoaks, ot Canopssae it papers wers publnbed; and an

witerpationsl symposum devoted teepiphyies convened in
P86, The beld beganso gun legitimacy and o flounsh,

As mterestan forest Canoples wrow, so did the means of
avecess and measurenent ABeninn ToWer svStems. were
erected to Stady meteoralogy from the forest Hoor to above

% hew
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the canopyw The “canopy wail” o magniticepr-sand costs
by—hexagonal et was areated by the Preoch banlogist
Franoi Holle of the Laboratoue de Bownigue i Moente
pellicr, France, and geatly deposited by hotair balloonon
fop of g Chmernon rain forest canopy i the mid-1980s.
The use of lirge cobstrocton dranes has dramadally ene
eged the ningeand case of dut collection, embling e par

spatial distributon isregalar. Ocher plants, which might
depend onoeach wiber for pollination, oot that ingers
dependence i thewr patterns on the ground. Such spanal
seucies have led o imsighes abour the chemealand biolog-
toal provesses that underlie phae nreracnony

But du thecanepy-a three-dimensional ecologioal sys-
remt par excelence—the spatial patterns have not yot been

How witt A DANIEL BOONE FARE WHEN HE IS TAKEN FROM HIS 1OG CABIN

and deposited 1n a suburban vanch house?

of biologists 1o s comfortably oo gondola thar can be
radsed and dowered auechanically to neardy any lovanon
within a seven-and-a=halarre aren

Wath that kg of docess, daty'oan bepatherad easdy, res
peatedly and sot enly fror the toes but alse from the
spaces between thene Even the bislogistson the grounnd
have joined 10 the canopy gold rosh, shooting mseetudal
fog into the canopywith @ motor-drven Blower to harvest
canopysdwelling arthropods. Satellite remotg sensig,
bsed crrtheditterenualreHecnances from surfaces of vegs
etation, vanshow the canopy o a G larger seale than can
bepereeved by wangle teeschonging bologie. Such b=
prgues have prven workers the Dmes ence spent brooding
abour how o work sately in the treetops, o analyze and
tnrerprevithe datrthey collect. lronically, thedfvnre canopy
biologist may not evenineed to meve away Bam g sont-
putersereen andmoden modo peetop biology

HE TOUES BAVE BROUGHT WEHH THEM AN
explosion of interest and advanves i the
feld dixpi’i}}n}i’ﬁntwrv A
al Blelogy. Punding for canopy projects 1s hnally Howin

fiener
;

i

mcluding womillionadollae LS
o purehaose and mwiniana consucton crane orstudy
of old-grovth forest canopies 1 the Paciiic Northoess
Thuy a Jarge-—alber vneven——body of miormution on
the canopy of ropical, temperate and boreal forests now
exists. The fromier has closed, and dhe wakeof the pie
omeers have vorme the tiomers thesealerand the burden

compressiond allocition

of sudicty

Oher seientifio-disciplines have been here belore, For
mtine ology the dovention of the Agua-lamg opeped
the botrony of the ocean to soady and unrked dhe begi
ming of the tield’s professionalization. Canopy seienusts arg
fos the rardse o sinnlay rransition-—from otie frontier o
terra copnite—and faee the problers of how o Daniel
Booue will fie when hofinds himselUuken tom bislog
cabin and deposited in g osuburbanvanch bouse, What new
challenges i workers 1 o bield mow swamped warh
meweomers fching torgather the fruis tha only 4 desade
aires belonged to the intrepld-tow?

Eestogisty are still grapphng with the dvnanne threeadi-

srenstonal data thar o foreseyields. The scienulic value of

srapping and amalvang the spatal distributions of relapions
berween organism dn ewe dinenstons s already clear. For
example, because desert plants comipete for watey then

A3 CEHESULERGES » fawarpd Felsivary. LT

wennfied, mostly beouuse of ther compleaty, Methods
that vield sound feld stoisties, avswell as reliable esimares
of populaton distnibutions of canopy mhabutants, do not
vet exst. Part o the réwsor for sichoa ek of inforimnon
s that the methiods of vollectng, stormgand analyzing da
t hove beer nototioushy independent aad often idiosvie
cratic, Rope chrnbing trdwonally encourages mvestipe
tors toowark singhy or sl bgroupsoand soahey produee
siviall s of dat

OW THAT THE PROBLEME OF ACUERSS ANDE

perevived. legitimacy have beers solved

sanopy- workers must bnd ways oF deniving
vesertes cscvessible to amemy people. Tor oounple, Balles
canapy it wayconedived sospndependeniproject, buta
raft expedition now being phinned willtbe o coordinited
etfort by miany teatus workimgon complémentary projecs,
bavestizators will stodyosuch phenomens as leal soardonss
andd fnsect IVETsIty GOTOSE @ oDITENGH . CInopy structure,
Sinilarle the dandpy ordne w be deoied m the Paalic
Northwest will erable wmvestigntors o stindy guestions
rangitg frontrreCarchitegture o theetivos of mirpollagon
o vanepy lichens Those nvesnparers will reqiure spatad
mierniagan on the uvnderiving sobstriearer frunks,
branches and fohage-—to coprdmare thew dat,

Drata fromy the canopy will be valuableto geographers and
bind-use wanagers, among others, Conversely miformation
fron those Tidlds oaneid vanopy eeologres Such reciprocal
gse of indornmnon demands thar voe think e advince show
how the dataeshould boorgaieed o oosoretharwllbe
avatlable to workers 1 other speaalies. To address that &
ey Creotirey Parker of the Smithsonian Bavtronmental R
searchy Center i BEdgewarer, Marvhand, and 1 weroawanded
i planning gt rom the Nagenal Saence Poundanion to
bring wgether forest canopy fnvestigators and workers from
sy other fields w develop reethods of dedding withethree
dimensiem] datr Of conrsessome toolvconld be borrowed

from. other disciplines, such as oocanegrphy dlectricalen
sineering, sstronony, hvdrology and medicine, especully
compuirrized womegraphe Ouoe dpproach © 1o visuahize the
canopyeas # collecmon of many snall volumes of awy leaves
arowood, Totherway the aimbers of pach kind of volne
cair b somtned, and thoy the e space detepmmed,
There are alse wavs of reconzrueting two-dimensionad 1me
ages anto three-dimensionad ones,

Anptherurgent tek for the vew seionve of the tanepy 18




Alexts Rockman, Biosphers, 1982

tocharacterize i comununity of scientises. How dan canbpy
mvestigators comiupicate—and capiralize on one anoth-
ers work—wiven the vast range of subjecrs that inform their
research? Nostogde journal or repnilar meeting s devored 1o
their work, yet some seventy-four jourmals have printed ar-
ticles related ro the canopy. Last vear alone canopy biolo-
gists and eoolopit atended seventecn professional mest-
ings, Perhaps most velling 3 that there oostill sio comsensus
about the software that canopy workers ought to use, a fact
tharseversly Hindes the exchange of dats

What emerges 15 a fragmented picture of canopy science.
Althoueh a wide range of tool 1 availible——both for we-
cess and date amabvsis—tew avenues exist for formal come
muncation and  synthesis amonyg disciplines. Inreross,
backgrounds, perceived problems and wavs of overcoming
them are as broadly scattered s 1 the roser ola aniversic
ty. The approaches are both qualitative and quantitative,
and the rools range from the simple to the highly techni-
cal. Marry workers strongly sense the need o exchange in-
tormation and tools. Many of the primary issues described
by canopy ecologists require an understanding of=—or at
feast data on—structural and physical aspects of the canopy:
Converselv. workers who undertake remote sensing are ea-
ger o validare thetr results avich information obtaned in

the beld, which would perbaps reveal the biological und
plivsiological underpinnings of their inages.

ANOPY SCIENCE NO CLONGER BELONGS 10
mountam chmbers and gynnsts. ndesd,
A the tasks ol mioving nto the three-dimen-
sional space of the canopy and creating the corresponding
three-dimensional pictures of it are easy, at least compared
with the davnting task of stindardizing the methods of da-
ta collection and organization. Canopy biologists have had
to be fercely independent for s long el for some the
idea of settng standard protocols for accurate comparative
work may be more fornudable than scaling & gilant red-
wood tree. Sinfting research activities fron forest 16 con-
puter does not come easily o one accustomed o long davs
Hanging hundreds of feet above the earth, and the skills of
the ploneer may not be the strengths of the settler
And so o long chimb awais, The last Biote frontier is
dead. Long Hve the next one. »

INALING NADRARNT Iv an eoologist ar Evdraroen Stare Clolloge in
Cfympuy, Washingion. She g a couuthor of Forest Canopiss: A
Ripview oF REsear i o Trs Biowowncar Taosinen, fobe
pubdished in Nlay by Academic Press,
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