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A Redwood Tree Whose Crown is a Forest Canopy

Abstract
, d 1 c i e n t | e d \ i o o d t I e e s ( . s r u o i ( l \ | . p | n . i r t i ) o f |
iocuse\  on.r  \ ingle rcd$ood rcc.  shich i \  knoun as the Rcd$ood f lcek c iant ,  gror \ ing in Tal l  Trcc\  cro\e of  Redwood
N.r t ional  Park.  CA. I (  is  lhc s i r leeDlh ta l lest  (  109.8 m) kno{n l i \  ing rree rnd the tu 'ent ieth largcsl  (7,1,1.7 ln ' lvood lo lumc) knorr
l iv ing rcd! \ood.  Thc mrin l runk.  $ h ich is  5.6 Jn in d i i rnclcr  a l  rhe base rnd st i l l  o \  er  3 m i .  d iam.rr  ar  65 m. is  delo id ofbranche\
lor 5.1 . Abo\c this heisht. its crolvn heconrcs a lolt\l: therc :ue r tdal of llE rcsproucd trunks rifi\ing ffom thc nlin trunk.
other trunk\. or br.rnches. File of rhese tru.ks c\cccd I ln blrsd dirLmetef. and r$el\c ol lhem are between 0.5 and I rn btr\al
dianrctcr. Thc larscn fespfouted trunk i,i.10 m long. !lar,"- of the trunks xre tused !o olh.r trunks rmd/or bfanches. Tlrc tree \
crolvn. !rhich bcgrns abole 50 ln. is over 25 m dianrclcr 100 m .rbo\,e the ground. r\ \'ari.rl ol \ascul r pLrnt species gro\\ r!
e ! i p h ] ' t e s i n t h i s ! r c c . i n c l L n ! l [ o I e r n S ( l ' o ^ 7 \ , l u u l \ Q u | ( | i ^ | 1 | I P ! / \ . \ . , - | / . . / ) 1 s h r b ( l i [
\L i11x\11l | \ I l |n | i f lo ! \annLi ] ]1be1lL|1a| iL1. l l i | i | ,&d) 'Thchighest |eco|dedepi |h\ 'dctrcc.an
knothole 98.- l  nr  abo\c lhe grouncl .

Introduction

Thc tallest rnd most massive tbrcsts on Ea h re
dominatedby Se4lorzr sernTren,lrt,rrs (D. Don) Endl.
(hercal lcr'redu'ood ). Individual redwood trees
can reach I l2 m in hcight. and individual red-
vood fbrest stands can havc a bionrass of over
3,000 rnetric tons per ha (Saw,"'er ct al. 1999).
Despite their inrprcssive stature, however, \ 'ery
little u'as kno*r about thc biology of redq'ood
forest canopics unti l the late 1990s, when ropc-
based canopy research began at Hunrboldt State
Unir,ersity'..

Like manv other coniters. 1'oulg redwood trccs
grow via a sinple architcctural model (selsu Halld
et 1 1978) consisting of a sin-rlc verticdly ori
ented lrunk that supports numerolrs ltorizonlally
oriented brunches. Older redrvood trees. however.
may have nulliplc resprouted trunks arising from
other trunks and bmnches. Thcsc cxtra trunks are
rcitcrations ofthe tree's architectural model. and
each one supports its ou'n system of branchcs.
They appeal to arise in rcsponse to incrcased light
availabil itv crused by either crown dan'rage or the
creation ofnearb\ canopy gaps (Halld et al. 1978.
Silletl 1999). Reiterations in ancient red\\oocl trces
may accourt for o\er 107. of a tree s total wood
vo lumc (S i l le t t  1999) .

Crown-level complexity promotes biological
diversily in redwond tbrest canopies. A varietv

of r,ascular plants. including 1ens. shrubs. and
trces normally found on thc fi)rest f loor. f lourish
in deep humus accurnulations in ancienl rcd\\ 'ood
lrcc clowns (Sil lett 1999). Thc croun humus is
also home to a variety of animals. including
arthropods. rnollusks. earthworl1ls. and sala-
mandcrs that breed in the canopy (pcrs. obs., Welsh
and Wilson 1995). Rotten uood in dead branches
and hollow tmnks also provides substrates lbr
ericaceous shrubs, u'hich are poll inarcd by bees
and produce abundanl crops of befiies that arc
consumed and dispersed by birds (Sil lcrt 1999).

h the coursc ofour investigations ofold-growth
redrvood forest canopies, we encountercd a red-
wood with an astonishing crown. Fron a dlstancc.
its broacl cro$ n could easilv be ntistaken tbr sev
eral large tees standing close together. Using ropc-
based mcthods ofaccess. \\"e explorcd this tree in
order to quantif) ' i ts crown structure and to as-
sess thc distribution and abundance of resident
\,ascular epiphytcs.

Study Area

This study focused on a singlc 109.8-m tall red-
$ood in Redwood National Park. Humboldt
County. Calitbrnia. The tree is kno$ n as the Red
rvood Creck Girnt (herealier 'RCG'1. It grows ar
37 m elevation in Tii l l  Trees Grove. which is on
an alluvial terrace of Rcdwood Creek. The old-
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gro\\, lh ibrcst canopl'ofthe glor,e is or,er$'heJrr-
ingly dolninated by red* txtd. Ace r nnL n4tht lLtutr
Pursh, Lithocurpus dertsif lorus (Hook. & Arn.)
Rehder'. and UntbellularitL tali lbrnitu (Hook. &
Arn.) Nutt. occur in the understor-y and lou'er
canop.v. A few Pseudotsuga r?e/?. i".rl l  (Mirb. )
Franco occur in thc old-growlh lbrcst on the slope
jusl casl of the terrace. The lbrest across Red-
\ \  ooJ  Creek  \ !  l .  lu ! !eJ  p r i . ' r  l ,  '  P r rL  . r . , lu i \ i l  i ,  '
in l97ll. Thc RCG gro*'s in a u'ell plotected lo
cation at the nodheastern edge oftlre tcrracc. Eigh-
tccn rcd*ood lrees over 90 m tall grow within a
I00 m radius of it.

Methods

Tree Access

1'\t acccsscci thc RCG bl shooting a mbber tipped
fibelglass a]Tou' trail ing ]0 kg tcst strcnglh
Fileline@ fi lamcnt through a clotch fonned b.v
sclcral rcilerated trunks at 70 n with a compound
bo\\, nounted to a spinning reel. A 3 rnm nylon
cord. tbllou ed b,r' an I I mm static kenlnantle
clinbing lope. was then hauled over tht crotch.
\re ucholcd onc crrd of the rope at grould level
and clinbed the othel using mcchiinicii l  ascend-
ers. r'\'e uscd a 20 m long arborist s rope lanyard
fittccl with a double end, split tail system (Sherri l l
Arborist Supply. Inc.) to rccess proglcssivcly
higher tlunks and branchcs and 1(] move laterall) '
through the crown. A Iescue pulley rvas secured
neal the top of the tlec with a tubular nylon *eb
bing sling. The climbing rope was lowerecl from
the tree on nylon cord at thc end ol the da),. and
thc pullcy' *'as used to haul the rope back intcr
place for subsequent ascent!. W-e explored thc trcc
crown 1or seven dal s in Dcccmbcr 1998 ancl Janu
aly 1999.

Crown lvlapping

We mappccl crorvn slructure ofthe RCG b) mea-
suring heights, cliameters. l lnd djstance! bet$een
reiterated tmlks. The tree's total hcight \\, as mea-
sured by lowering a gradualcd llberylass tape fuol]r
thc lopmost foliage to the lbrest tloor $'ith gfouncl
contrct ! ia rldio. Numbcred aluminum tags \\"ere
attached to rnaior trunks at 5 m intcr\ als \\ i1h 2
crn pancling nails. We used these tags as bench-
marks for height neasurenents of smaller trunks.
branches. and epiphl'tes. Aluminunr tiigs $'ere also
used to labcl individual rrunks for t 'uture leler

ence. We recorded thc fbllo\\ ing data lirr cacl'l
rcitcrirtcd trunk: lop height, height oforigin, basal
diarleter. and diameter at 5 n intervals along the
length of tbe trunk. For reiterated trunks arising
from brlnches. u'e also rccoldccl horizontal dis-
txnce to main trunk, branch hcight, branch basal
diameter'. antl branch diamctcr al rcilcration. Trunks
rvere reterenced to cach olhcr by rccording azi-
muths rncl clistanccs bclween then at 5 m height
intcrvals. \!'e used an lmpulse@ laser renge linder
(Laser Technology, Inc.) to measure vertical and
horizontal distances bct$ccn lrunks. A11 olhcr
measufemcnts wcrc madc u ith the aid of a com
plLss. clinomctcr. and graduatcd fiberglass tape.
Since large trunks olicn ga\c fisc to comlllex rr
ra_"- s ol smallcl trunks. wc skctchcd crown struc
turc and nolcd physical connectiol'rs between tulis
and blirnches. We also noted whether-trunks u'ere
nonopodial (i.e.. consistingofa singlc axis), sym-
podial (i.e.. consisting of succcssilc axcs). or olh-
emise broken. A11 of this inlbnnalion was usecl
to generate a tfee crown diagram via DcltaGraph@
and ClarisDraw@ softwarc for thc Macintosh@
corllputcr.

Crown ustrat on

In addition to lnapping crown stmctule. rve also
nrld< r dctuiled i l lu'u.rt iun ul lhe enlire tlce r:
visible fiom Redwood Clreek. Miior bri inchcs.
clumps of lbliage. burls, and kinks were noted
on a sketch, and heights to these landmrrks rvele
mcasurcd wilh lhc lmpulse@ laser'. We then took
photographs of all poll ions of the crown from as
llr arvay from lhe tree as possible. The illustra
tion itself started with a 'skeleton.' rvhich uas
based on the height and diameter measufcmcnts
taken both from rvithin the crown and frorr the
grouncl. We used the photographs to provide de
tails of t ir l iagc, branchcs, and bark tcxlurc. Thc
il lustration was dmwn at l/120 scale, rnd people
werc acldcd for additional scale.

Ep!phyte SampLing

\\'e nondestrrctivelv neasured sizes and Iocations
of all vascular epiphytes occudng on the RCG.
For each lern mat. $e measured numbcr of l i l-
i r r g  l r , ' n d ' .  r n u r i n r u r n  l r  n J  l c n l l h .  n t : r r i m u r n
ftond order (i.e.. rows of pinnae per lrond). mat
length, and mat rvidth. For each shmb. we mea
sured number of stems. maxinum stem basal di
aneter. total length. and naximum clo*l width.
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Similarly. we measured trunk basal diameter, to-
tal length. and maximurn crown width firr epi
phytic trees.In addition to these variables describ-
ing epiphyte sizc. we measured height above
ground. distance and azinuth to main trunk, and
diameter of supporling branch beneath epiphyte
(if present).

Data Ana yses

Wc used lineal regression analysis to explore rc-
lationships betwccn cro$,n structule vadables (i.e..
height oforigin, total length. basal diameter. wood
volume. distancc t'rom main trunk, branch basal
diameter, and branch diameter at reiteration).
Corrclations were separatcly evaluated for all
reiterated trunks and tbr the subset of reiterated
trunks arising fron branches. Wood volume tvas
calculated by trpplying two different equations to
the trunk diameter data. We uscd the equation for
aparabolic t iustum (i.e.. volul.re = length/2*[Al
+ A2l. where Al and ,A2 are the upper and lowcr
trunk cross sectional areas) lor rciterated tmnks
and upper sections ofthe main trunk that tapered
rapiclly. We used the equation fbr a regular col'lic
fiustun (i.e.. r 'olumc = length"t[/3*1lowcr diam-
eterr + (lorver diameter)*(uppcr diameter) + up
per diametef l) tbr sections ofthe nain lrunk that
tapcrcd sl()wly.

Results

Crown Structu re

At 109.8 m (360.2 feel) tall and 74:1.7 mr (26,298
feet-') $ood volume. the RCG is the sixteenth tallest
knoq,'n living tlee and the twentieth largestknown
liring redwood (Figurc 1, Sawyer et al. 1999).
The nost rcnrarkable feature of thc RCC. how
ever. is neither its hcight nor its wood volume.
There are a total of 1,18 reiterated trunks rrising
lrom the main trunk (n = 12). other trunks (D =
8l), or bnnchcs (n = 55). Five of thcse trunks
exceed I m basal diameter. and twelve of thcm
are bctween 0.5 and I m basal diameter (Figule
2). The RCG's reiterations accounl for 14 per-
ccnt of its total wood volunre.

Trunk rvood volumes in thc RCG span seven
olders of magnitude (Figure 3). Reiterated tlunks
l r r i . ing  i ronr  thc  rn r in  l ru r rk  c re  u f  Io  r (n  l imes
lrrger than the largcst tfunks arisitg front other
rcitcrations (Figure 3). Thinyrhree ofthe RCG's
trunks give rise to other reiterations. and wood

volume ofthe rciterations is positively correlated
with the wood volume of the supporting trunk
(Table l). Trunk wood volume is also positively
corle]ated with total length. basal diameter. aDd
branch diameter at rciteration (Table l).

In addition to those involving wood volume.
thcre are several other significant conelations
among thc crown structure variables (Table l).
Longer trunks tend to occur lower in the crown;
height of origin is negativelv corclated $'ith ro
tal length. Longer trunks also tend to occur on
larger brrnche.: hrrn,. h diantctcr at lcircrl l i .rn i.
positively con'elated with total length. Thicker
branches support larger trunks than thinner
branches: branch basal diameter and branch di
ameter at reiteration are positively conelated with
trunk basal diameter Finally. trunk basal diam
cter is strongly corlelatcd with total length.

A more detailed descdption of the RCG pro-
ceeds *ith an examination of the crown il lustm
tion (Figure 4) and thc crown diagram (Figure
5). Unlikc nost other tall ( i.e., over 105 m) red-
$,oods. whose upper crowns are usually thin and
spindly, the RCG has a \'ery top-heavy crown.
The main h1lnk, which is 5.56 m diamcter at the
base and still over 3 rn dianeler at 65 m, is de-
void ofbranches for 54 m. Above this hcight, its
crown proli lerates. Eleven trunks extend abovc
105 m, twenty trunks extend above 100 m. and
the crown diameter between 70 and 100 m is over
25 m.

The filst major reitention (hcreafter'rrunk l')
emerges from the main trunk at 53.8 m (right side
of Figure 5). A massivc burl f iom the main trunk
is tused with it between 57.2 and 59.,+ m, and the
diameters of both trunks are greater above the
fusion than below it. Trunk I. which is LI m basal
diarretcr 31.3 m long. and 14.8 mr u'ood vol-
ume, supports 42 otherreiterated trunks. Most of
these trunks arise from a complex anay ofbranches
up to 6 m long and 74 cm basal diameter. The
thrcc largest branches in this aray are fuscd to-
gethcr in several places.

Four reiterations cnrerge tiom the main trunk
bctween 66.1 and 69.9 m (left side of Figurc 5).
Their prccise origins are difficult to detemnc
he i ru re  adecp l r )c r , , f c r r ' \  n  humu\ \u f l  n ine
ferns and shrubs has accumulated iD the crotch
(hcreatter 'nail crotch') fbrned at the base of
thcsc trunks and the main trunk. The largcst of
thc rciterations (hereafter 'trunk II ') foming the
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Mendocino Tree

height 112.0 m
volume: 235.5 m3

D€l Norte Titan
height: 93.5 m
volume: 1044.? m3

Redwood Creek Giant
heighl 109.8 m
volume: 744.7 m3

Figure L Scr le d i.Lg rtlln coDrprLring cfo \i r slruc l urcs of rhc r allcst ( \,lcndocj no Tree. Nl o ntgonrer) \loods S tate Reserle. CA ) .rnd
largest (Del None Titan. Jedediah Snirh Redwoods Stalc Park. CA) knoxn li\jng red$oods to the Red$'ood Creek
Ciianl. Circlcs corre\pond to the b.rsal dianrerers ofreiteruted trunks. Onl) trunks gr.alcr lhan l-).5 basal dianreter are
sho$n. For each !.ee. distances betreen reitefated trunks lll'e d $n rclali\c to rhc prcsunrcd ccniral axis of its nrain
lrunk. All dinanccs ar. dra$'n to the scale ofthe \'.rxis.
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Figu!' l. Si/c distibLrtion of reitefrted rrunks on the Rcd
sood Clrcek Giant b! basrl dirmeter. llunks arj!
ing lfolr other trunks e distinguished liom rhosc
.rising lioln br.rnche\.
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nain crotclr is L3 nr basal diameter, .[0.0 m long.
and 28.6 m'uood volume. Trunk II is the largest
reiteralion on thir RCG, and it suppofis 21 othcr
rciterated trunks. Above 90 n. n'urst ofthese trunks
sweep to the souLh. having been sculpted by rvinds
moving up Redwood Creek from the Prcilic Ocean.
Sclcral of tmnk II's reiterations are fuscd together.
including two trunks that are lirsed to thc same
branch. Manv of the lesscr rciterations on tmnk
ll and thc other trunks emerging liom thc mrin
crotch are synpodial. havinglost successive leaders
in stolms. Anothcr reiteratioD (heleafter 'trunk

III ) emerging from the main crotch is L0 m basal
dianretef. 20.7 m long, and 6.5 nr wood volume.
Tmnk lll and nrost of its 14 reiterated trunks cx-
tend out into the large canopy gap above the Tall
Trccs Grove loop trail.

Anolher major reiteration (hereafter 'trunk lV )
cmcrges tiom the nain trunk at 69.6 m (right side
of Figure 5). Trunk IV is 1.3 m basal dianctcr.
28.8 m long. and I3.6 mr rvood volume. It suppotts
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Figure 3.  Ranked \ ize dist r ibut ion of t ru.ks on lhc Rcd$ood Creek Gi  nt  b)-  re i tefat ion hierarch) and $ood \o lune.  Tfunks are
\eparatcd rntr r  i i lc  c l i6\cs ( i .e. .  ln t rh.  l ' .  l ' .  3" .  and.1 ' )  on dre basis of  rc j lcrat ion hierurch).  Rei tefat ions ansj lg
direct lv  i io  thc ra in l runl .ueconsrderedpf imary(1 ' ) t runks.re i ter i t jon\ar i \ ingdirecr l ] l ioDr1' t rnksarcconsid
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TABLE L Summary of pfoduct-nnrment corfelation coefticients (f) bet$een cfo$ n structure variables for reitcrated trlrnks on
the Red$ood Creek Gi . rnt .  Broken t runks (n = l3)  $ere exchrded iom corfe lat ions fof  tota l  lenglh and volumc.
Cl|)lrclrti|)n\ lor supportcd $ood \ olulnc \acrc b.rsed |)nl,"- on unbroken trunks thal supported other reitcrated trunks
(n = 25).  Correlat ions stat is t ical l !  \ igni l icant  (P < 0.01) are highl ightcd in bold.

\ l l  re i te f . , I cJ  t f r  f k .  (  r  =  l  l l  I

Hcighl  0 l
ongrn

ToLal
lcngrn

BaJal \Vood

dirDrclcl \olul11c

'Ibtal 
len!th

I lasald i inrctcr

-0.31

0 .1 ,1

0.t0

0.92

0,8,1

0.82

0.81

0.{17SuppurrcJ \ \ooJ \u lu nc -0.{6

R i ' r i f . , , ( . l  r  . r  l , . . . | | .  n  u r , \ , . . n , 1 F .  n - 5 5

Hcighl ol
or ig jn

T0lrl Bxsrl \\bod
lcnsl l r  d i i rnctcr  lo lurnc

Distance liom Bfanch b.r\al
main trunk di.rneter

Total  len: lh

BasrLld i I lnetel

Di\tance ii0rl rlrLin lrunk

Branch basal  d iameter

Brrnch di.rlneler at reitera(i|)lr

0.1.)

0.:0

0.00

0 .28

0 .31

0.21

0.{i9
0.73
-(1.1,1

0.19

0.50

0.88
-0 28

0.,11

0.68

-0.21

0.t l
u -17

0.0E
-0.18

27 othcr rcitcratcd trunks, including three trunks
with snapped tops. Tmnk IV itself is synpodial
rvith a complex history of breakage and reitera-
tion. A dead. snapped trunk lead! into a rotten
ho1low near its base. A0.7 rrr diameter lrunk arises
fiom trunk IV at 79.5 m. It is fbrked at 83.9 rn,
and both lessel trunks reach almost 95 n.Abranch
lrom one ofthese lesser trunks is completely tused
widr the other trunk at 85.0 m (nol shown in Fi-e-
ure 5). Remarkably. this l l . l  m long branch re
mains alive and vigorous despite the tact that it
is norv dct:rchcd f 'rcm its trunk of o|igin. An Ii cm
gap no\v sepamtes the branch from its original
source of water and nutrients. Since breaking a$ a)',
the diameter of this transplanted branch has in
creased by 2 cm.

At 82.7 m. yet another maj()r reiteration (here-
after 'trunk V') energes fuom fte main trunk (right
side of Figurc 5). Tmnk V is L I m basal diam
etef.25.9 m long. and 9.5 nrr wood vnlume. It
supports five other reiterated truDks.

The main trunk is snapped at 85.:1 m, where it
gives rise to 3 major reiterations. The largest of
these (hereafier 'trunk VI') is LI m basal diam
eter, 12.3 m long. rnd 8.0 nr'wood volume. It
suppolts l2 othcr rcilcratcd trunks. At 97.7 m.

trunk VI is broken and gives rise to two reltera
tions, including the trunk bcaring the highest t ir-
liage on the RCG. Two of tlunk VI's reiterations
are broken with snapped tops. Trunk VI is fused
with anothcr major reiteration (hereafter 'trunk

VII') at 88.l m. Trunk VII is 0.9 m diamctcr at
thc basc. 1.0 m diameter bove the tusion, and
8.2 m long $'ith a broken top. lt gives rise to 11
olher rcilcratcd trunks. including one broken and
one sympodial tmnk. An old raverl (Car1'&.s co,.cr.)
nest is perched in the crotch fomed by trunk Vll
and the other trunk (herealter 'trunk VIII'.) aris
ing l lom thc snappcd top ofthe nrrin trunk. Just
above the nest. a branch from trunk Vll is fused
with trunk V althou-sh thc branch is now dead.
Trunk  VIT I  i .  . ympod i r l  rnd  er tend.  ou l  in lo  a
crown gap near the top of trunk IV

Epiphyte D str ibut ion

We found five species of vascular epiphytcs grow-
ing on thc RCG (Table 2). The shrub Vacc,rirrr
ol,4/r7?? is the most numerous species rvith l0 in-
dividuals. Eight ol 'thc shrubs grow on dead
branches, frorn the tops ofbroken trunks. or fronr
rotten hollows in trunks that lacked crown hu-
mus ilccumulations. Two ofthe shrubs grow fion-r
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Frgurc -1. lunralion oi the Red\rood Cfeek Giant prepared
b) Dr RobeIVan Pelt on $e basis ol crown struc
ture data and photographs taken iionr Rcd$ood
Creek.

deep (i.c., > 50 crn) humus in the lnain crotch.
This crown humus is also exploited by fems. in
cluding one of the largest epiphytes on the tree: a
Pohpodiunr rcorlcrl fern mat with 36 lionds up
to 7-5 cn lon-q. A snrall P gl_r'c\ rrlrl.:a fem mat
also grows in thc main crotch. Cro$'n humus and
epiphytes in thc main crotch store water. some of
which drips down the trunk to tolm a splash zone
that is exploitcd by a lush growth of bryophytes.
Tu'o feln mats. one ofeach spccies. grow beneath
the raven nest in the crotch fonned b\ trunks VII
and VIII. Onc P glycrrrhi:a mat grows on thc
top of a brokcn trunk at 92. 1 n. Two P 311,c_r'rrlri.:a
mats grow on dcad branches at 86.7 m and 83.2
ln. Threc cpiphytic trees grow on the RCG. One
Umhellularia caL(on ri'c grou's on a dead branch
at 8'+.8 m. Another U. czlfbnricn grows trom tunk
II at 98.3 m. It ma)' be the highcst vascular epi-
phytc on Eanh. Finally-.r Lithocorpus densiflorus
grows on a dead branch at 82.1 rn.

Discussion

The RCG is neither the tallest nor thc largest I iv-
ing rcdwood. but it certainly has one ofthe mosL
complex crowns. No known redwood has as nanv
reiterations as the RCG: the most complex red-
rvood previously studied has only 62 reiterated
trunks (Sil lett 1999). The cause of the RCG's tre-
mendous cro\\"n level complexity is unknown, but
repeated exposules to crown fires and high v inds
probably contributed to it. Evidence ofcrown fires
is commonly observed in ancient redwood trecs
(Sil left 1999). Several f ire scars are e\,ident be
neath the brcak in the RCG'S rnain n unk at 85.,+
m. suggesting that its original trunk mav have
been lost dudng a fire. The RCG's upper crown
is exposed to high winds during stomrs. and wind-
sculpting of the trunks and branches is evident,
cspecially above 90 n. While exploring the up-
per crown in carly December, u,e were suddenly
hit by a storm with gale-lbrcc winds. The major
rcitelations swayed back and lbrrh wildly. Such
independent movement of rcitcrated trunks iri
tiates wound responses as scctions of the crown
abrade one another in the wind. Ultimately, many
such wounds lead to fusions between trunks and
branchcs.

Thc prcvalence oftrunk-to-trunk (n = 7), funk-
to-branch (n = l1). and branch-to branch (n = 3)
fusions in the RCC indicate that the hydraulic
architecture of its crown is convoluted. Fusions

+(l Sil lett l lrd Vln Pell



> :

a :

= 2

r t
a ?

z -

n 2

: lJ.

P i .

t 2

. ! c t

i  n '

7 7 . ;

!

E

i 9

t:

tur punN8 r^oqe U8rrq

l lRedwood Crou'n Structure



T\UI-Fl  l .  Surr  rar \  o1 \ascul i rp la rsocclr l ingr \cpip|) rcs in lhccro\ !nol lhcRcd\oodCreekCir tnr .Nlean\alLresl ineach
vrr iabl .  r re l ined along $i th range\ in parcnthcs. ' \ .
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sren\  or  l ro lx l t  d i rneler(n lm) lenl th (cmr
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8:.7
(66 .5  9 l  l l

77.- l
{66.1 89.8)

9 1 6
rE -1 .8  98 .1 l

li-l.o
(66 .1  95 . r )

3 1 0

3 1 1
1  15 .0  80 .0 )

65.5
(10.0 1t0.0)

18.5
(11.0 -r5.01

it0.2
(16 .0  r76 .0 )

l 5 . 0

l l . 8
( l .0 -: f5.0 )

30.2
(5.0 70.0)

6 .5
(5 .0  8 .0 i

89..1
(1 r . 0  225 .01

1 . 0

1 3 . 6
i3.0 21.01

l. l . l
(3 0 16.0i

I

8 .5
c.0 -1J.0)

. 1 0

!6 7s)

5 .5
(3  0  8 .0 )

r 6
(3.0 2r.0)

t c ) . 1
(9 2l)

35 .0

divert the f ' low of rvrtef and nutrients through the
tree's vascular t issues. T$o pieces of evidence
suppofi this asseltion. First. trunk diamelers arc
consistently grerter above lusions than belorv then
(see also Sil lett 1999). Second.lhe branch on tnnrk
I V  t h r t  l u : e t l  $ i l h . r n L r l h e r  l l u n l  r u r r i r e '  e r e r r
though it is no longer attached to its original trunk.
In addition to allecting the RCG's h;-draulic ar
chitecture. crown fLl! ions may increase the tree's
architcctulal slrcnglh. thus rcducing thc scvcrity
ofcrown breakage durirg stonns. They also plo
r iclc platl 'ornrs lbr humus accumulation and
eprphy tes .

The deepest crown hLnnus rccumulation, which
occurs in the main crotcl 'r. supports thc richcsl
growth of vascular epiphS,tes on the RCG. Con
pared to nranl other large red*ood trees. horv
, r . r ' .  t h ,  R C G  i :  r i r t h ( r  L l i l \ r l | l r r r l r  i n  r r , r $ r l
hunrus and vascular epiphytes. Most ofthe RCG's
cpiphylcs occur closc b thc ccntral axis ol thc
tree either-in crotches or on rotten wood lrbove
thc brcak in thc main trunk. Very tew vasculrr
epiphytes inhabit the nassive reiteraled conplcxcs
splouting tlotrr the main tmnk belorv E5 m; cronn
humus accumulations are completely Ilcking.

Crown humus and vascuJar cpiphytcs are of'-
len  l rbund l rn t  l l r r  l r t 'm the  r r ru in  t r t rnk  on  re i te r l r
lions in largc redwoods ol'Prairic Crcck Rcduoods
State Park and Jedediah Smith Redwoods State
Park (Sil lett 1999). Occunence ofthe RCG in a
dricr microclimatc than thcsc arcas nray account

lbr this difference. Tall Trees Grovc lics in the
rain shadow of a steep.l00 800 n tall r idge that
protccts Redwoocl Creek tiorn the ocear, while
the groves studied by Sil lett ( 1999) arc morc cx-
poscd to moistureli iden air coming directly f i 'orr
the ocean. Radty ofvascular epiphyles in thc tall
rcdwood tbrcsts ofHumbddt Redwoods State Park
and Montgomery Woods Stale Rcscrvc (pcrs. obs.).
both of which lue located inland away fronr di-
rectocean influence. suppons this hypothesis. Thns,
despite its umivaled complcxity. most ofthe RCG s
crown may be inhospitable to vascular epiphyles
lecluiring lear-round acccss to a moist substrate.

Only one species of vascular epiph!lc grow-
ing on the RCG has not been prcviously observed
on ollrcr rcd$oods. Untbellulaia caLilbnittt is
a comlr)on understory lree in many rcd*ood tbr-
ests. Its f leshy drupes must have been disperscd
high inlo thc crown of thc RCC by birds. The
individurl grou'ing at 98.3 n had only four l ir '-
ing leaves, and its roots wcrc locatcd 20 cm do$ n
inside a krothole that collects stenflow.

In conclusion, the RCG challengcs our con-
cepts ol individual h-ee crowrs ald forest cano-
pies. ln nomral usagc. lr 'ccs hlve crowns lnd fbr
ests have canopies. With l:18 reiterated trunks,
several of which arc as largc as ti l l l-size tlees in
other lbrests. the crown ofthe RCG can be viewed
as a forest canopy. This lree and others l ike it
dl.arratically illustrale thal thc distinction between
trees and tbrests is il snall one.

12 Sil lctt and Van Pclt
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